o

aup

BB BE32MIERORE FEK R L (202643 )])

HRERICEB LR I-ILERT—2t Y FDOIEE

EREEES VY- -3l

P A 2
Uy a xR

EH A2 BIR B 2
At WERS

hideki_kawai@mail.toyota.co. jp
{maya.ando, eri.saito, kaori.fukui, satoshi.sekine}@ichikara.ai

BE

AWZEIE, HEEEXICBII2Y a—1 - RES
HEORREFRMHEZENE L, BLREEDY
a—)L7—& 5000 HFEMNRIC, FEEGHEFORE
BB EE 2 I 7 27— a v L KHE
FT—Rty NEMELE. 77— a3 YORER,
HEEA TOREEREMER E DM < oL,
i S e i BRI R RIER B R 2 VRV L S 5 2
COEREE I o7z, ZAUT KD, TERIGBEERAY L
TRERAMICEREI A TWEA#HE, REER~ Y 7
LLTCAML - HETE 2 L512ko 7.

1 EC®IC

SEAE, HARSIENFE (NLP) Hiffio M & Kk
SREETL (LLM) ofsiiEkic kb, Bl
B2 7 —XIEHOREMED K E (A > TV 5.
Kz, BRARESCHERIEOHETIX, EROEHE
T =R THRL, WARIEMEL T F 2 MER
(P, vV a— 1B, SNS &fky) ZIiEH
U 72HE e v 2 7 s H S hTw 3.

JEREL 7 F R M, BHIGOHIRSLEHEDN, =
BRI IR Z BRI EATWS., 2 213, WE
G [1, 2] REPRELSR 3, 4], RAFFKECER 51, V
a— LB (6, 7, 8] £\ o - RESERICIE, BEIR
R A EEDERPXIDEEFF I N TB D, Z
NoZoHs % 28T, HEFERETO Y X 7K
WEZEOEEICTERTE 3. %/, BEELD
DEF [9] % SNS £/ [10, 11], BFHL ¥ 22— [12]
REYDHBERRT— 21, 21—V —DEDKERP
BEMN AN - BEEZKBLTEBD, B - ~—47
TAYTITBWTHEERKRZR-T.

X512, BB L CTH D NH B BB ORERS
JONTE, Al VR 2 —RHE DB bR E U T
FEAAUL L, HFEMNE R EA 3 5
BDOHABEATNS [13, 14]. TD X5 BAHD

— 1899 —

FAIWNSR—=BIDIS Y FAF
T—-UEHBNT. ISR
B (O I DMAEDIRFT AR

ANSF—5DH5YFHT—U
CHNT, IOIRBICHTS
TR DREHT+53

+5170, REMOTA R
U O IEDT > S B IEE@@74FU>2/
TOETERFETHE, T— _| REORIESTORS
UREDI S Y FHEFEL T T—Uw$®97w¥n‘

WBT BT ENBB. D EEREL CHIR
&, BEDFTEEETH ST
U, TOEFERERETZE
BREOHE, ETHICI>X
NIBHENNBS.

Ud—)VIEER : AR

REDHES

|E%%%Hﬁ§ﬂ |Eﬁ¢cl>2h|
ERMOERBFEIS T

K1 va—uERIcEST 5 EEEGRDH

hEll - RZ 2 ik b, HASHE 28k 2 7 Heifi
EADIE T 2720 T7 &, B0 Hl 7 o MR
PHDERFICH DR 5.

—7, VARAZERBD 7= D ICHfERER ) 2 —VIE
WMEIERAT 2B, REBROEBEIFAIRTH
5. flZX, HEOBRFEENED X S BAEEIK
DRMBoT=D, DX BRMNRBENIZ > T=D 0%
KRR E LTHEET 2 2 2T, WEZH-PRE
WEIIENP T ZENTES (15,16, 17]. K 11X, V
a— UERD O KRR EREE L-—flThD, *
NRI=RDT Z v FNT—V OMAEDREDHR
mOEERE - BiEZ S E R L, REOGEIIETH
DITYVAMIORNBBEZEDRINT NS,

O &I, Va— VEHREREEGZRS T 7L
TEMT 52T, &l - #®iE - MERIER &
72— X TODV R 7 EBFMRA D 72 8 O HIGHk
BWAJHEL 72 5. AR T, REBEFRICERLR
RV a—VERT— Xty PEHEL, LLM *
TR L7 R R AR o AT 2 1R B V.

2 PBEEASE

R SR B (5l 0 IR SR HE R B 3 B SR, 4R,
IEFWIERIL L T 5. KIRE R B 5 2 %%
LTI, A EORRBEGRHH (18] EEMY
RIS o [19], REEAFRICEHR L8RS [20]
REBRBHTFONE. X512, LM ZIEH L KR

D AF—=&ty MEIRFIAT TEFFTH 2

This work is published without peer review and
is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



A XY MHH DL [21] S, RIEZER DR RK
[22], REREHEGERDOEA (23] &Y, HROBEK
PEMIHIET 27 T —F b ERL TNV,

RRHERICET 2% LT, %2 7
7% RAG ZEHLLZEMSEOHMEA L LT
CausalGraph2LLLM|[24] %° Causal Reasoning in LLMs[25]
REDPIRRERINTWS. £/, HifiEEr LToR
VFR—IRT—REy FOEFEDEATNS. Hi
ZX, LLM ORIRHEERRES 2 AR RN FET § 5 X >
F~<—~2 & LT CausalEval[26] =° CausalBench[27],
Categorized Benchmark[28] 72 ¥ SR I T W 5.

R [29] <Rl [30] R E DHEFI R X £ BT 3
RIRB R - #EERtfioICH b ATV S, BE
XTIE, Va— VERPHEREZEEENRE L
KRB RO AR Z 7 (LDOWFSE (16, 17, 311 B3
EREFEST 5. —77, BERICB Y 2KRBGRT —
Ztyw b ORI, EESOHIBRY T, 2+
TCHEATORWV, 21X, RECALL-MM[8] 13K
EHEEHGLZ2ZER (CPSC) @V a— LIF#
6,874 B MNRIZLEINLFE—XNLTF—&E Y b
725, RERBERICET 27 7— a2 Vi fThbh T
Wi, 72, EEHS [32] 1%, IREE LB L
HigFHIRELa — "X EREEL TV 5D, 312 #
LN IC ¥ E o TV 3.

Z TR, EEREEDY a—LIER
5,000 & HIC, e AESORERO KRR
ZEAE CREL L HARET — 2ty P ERRERL
2. RF—X+ty M, KEREAGRME - #Himx 22
DETNE - FHECIERTE 2720 T, S
T v QAN KRR Z — > i - SFEEAT
58T, RelBEFETD U R 7 o5HerifiinA&ic &
NTCARRY, EELEOHEMOHFTE 3.

3 7—2tvth

ARETCIX, ELEEDNHT2EHEHY a—L
HiRE MR e URREGRT — &2ty MERERFIEIR
DOWTIHENE. F3, Va—UFRo T —XIEHIZ

DWTEHHHL, X, RREBREZEZEEL-27€y
FBXUT ) T—a VHFEIZODOWTIRR S,

3.1 EXx@EEOYI-ILT—4

EH+55880, B0 MES X OFRES
EEOHEE B LT, HEIEX—h—258E
ANV a—EREABEY LTWS. Y a—lE

2)  https://renrakuda.mlit.go.jp/renrakuda/top.html

— 1900 —

HB% B
JEHA Ya—iERAEIFE o B
BHES U a—IEROBRIES
TEALEE TEANRE L -EBPLIBRDEIR
P % TEEOBHERRERPFRERR DA
I K REAITT B EEPIhL EDIF ISR DA
HEEFTHAR TEABMERTH
WA/ BAFHAR TREMOEA/EHEHRRE
HHREH Y- REBDERDE
HRER WEREMOBEL, BA/BE, ENE. EAESF

K1 Va—VEROT—XIHE

W, e - WEoMETREe - RERAEICHS
LW LARWBZENHDH 5 HEHEO EHEHRT
H5H. RFFETIX, 2013 F 9 A~2025 F 6 HD 12
ERICHRE, EX—H—DV a—)LIER 5,000 £
DEWNELT ) T—>ar®EiTol. &) a—iE
Wi, R 1WORIHETHEIIA TN, §H, 7
JT—ardOMR LD, RAPETKEHIZDT
7= TR & TR 02 207 F A VF—&TH
205, ARTEFRHIC TR N7/ 7—=>a i
BRZRo Tl - 7t z2175.

3.2 7/)5F—>avhE

MR o7 F A T2 LT, FEEDOR
RERCBE T 2 MICET 2 1HREATFICL -
T7/7—>Yaryli (FM3). 212, 7/
T—YaYIilHWEE Iy b, RIfFTFEN
ERT. 278y b LT, KRRBEFROE
RAERE 22 H5 % KT [Segmenty, Hidhx KT
Parts |, BLUZDMDHBINL X 7 THEEAT
W3, Rz DR 12iE, TAB B §27:29, CH»
D 27 b 7Y, HEFEIICO R B KRB R
INTWVWBZenZ2V, REAEREZXHIES
Segment) & LTXZ{FF L, Segment [F-fDHER
BEfRIX A&, Segment X 7' DJEMEfEH Y L CTHEHfT 5
TAHI Tl

BARANIZIE, 4 Segment % 271Zxf LT Segment ID
5L, BMAE parent-seg-id 12X - T, RKFER
£ 7% SegmentID ZFEELTWA. Zhickb, #
D Segment X 7 H3EFHINIC K RBIR TR0 585
& GHEH) <, 1 DOFKPEROMREGZE
THE (D), EBOFERED 1 DORFIZDRD
%6 (B Y, ZRRRERERZ FHRICRI
TE5%. £2 &b, X7 EN7 Segment X 7D
HEOX 26279 BFTHD, 1 TXFAMBHIHFE 5.3

This work is published without peer review and
is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



ek L 8

RRBMRORRE/ R R BBRERT
Bl ANBY 3. CHDICIAB
BREET
Parts Bl : ANIR—B, F—1e
1 OREEERT
Bl ERRIDTA KU

FERY

Bl HROBE

Segment 26,279

31,607

Action 2,736

Case 2,623

w®2 R a2 7/7—>a A&7y b

FORRBERNEETh TV Zehbh b, Tz,
DIEFEZZBROD Z2RREEBEEL T F A M
TR2HTHY, KD 149%8ETH - 7-.

R E RS TParts) X272 DWW TS Parts ID &1
B, BYAME ref 12X o THRIGBRIC D 2 5B &h[F
TR T Il U, YETS—Y —
M.l D XS IC—HORREFROTADOH T, [FH—
L E IS T 2 ENE o2 2dTH 3. Hiht
DRIIFITH T - TIX, HEEHOHEPHMERE
OB NECEZ L 2a—%IT52LT, R7D—
By EMEEEZEME L. £2 X, 2733 h
7z Parts Z 7 OFEUZ 31,607 fFTHD, 1 TFA L
H1=V ¥ 6.3 hOEMERETEFR TV Z hb
5. T2, SHREGZREMOT SN Parts X270
4275 TH Y, 2IED 14%RETH - 7.

Bl 27 ) 7—X—EOHWO—E % M3
728, FVRLYTVT L 30 oY a—iL
BRI LT 3 HD7 7T —R—PMHIIC &R I
FEITV, BE—BRN—ZATDORT7T74 X Fl A2
TRETHE L. ZORR, 145 f£D Segment X 7T
0.97, 182 fF® Parts X 27T 0.98 D F1 2272155
N, Eo—EEIHERETE .

4 9O

AT, Va—VIERAOEFHPREEFRD 7
)T —=2avilEo TR - e S E X E R
RIGABNCONTIBR S, BRI, KRS
HEOLKAREGEAGRORE, WA ZRKERFRD
THTL E DOEMER TS RIS OV TEH T 5.

4.1 FEGEREmMDFHFRE

L 1IIWRT LI, BREDY a—-LIERICD
MREEGHE] v, MmziETHEREET S
M, =—ZrLa—FZ 145 B2 Thb, T
M R TESHIEELR ) O X 5 iElB oM &
WS Kb raymiskny. —%, 7/ 75— 3

— 1901 —

ERBEROBRTHRALZESRSE

I>22)b—I Ny FU—=T=T)L,
BFRE

BET—IRTL—FZXFT A, TL—FA
Nb—=F4>0>=aL—%, Tb—F
T7)\yJ 345 fAREE, Yva)\RIL, BFE
RAREIERS, BREHIE) (1,
BRERET> Y —

DS2DT—R, FAZTFT—>,
D5202v T b

BLHR 480

[EAFIHMESD 414

BRRR—R /AT 324

IRk 273

x3 JEHAREA S o RNEEKE

ko THHENHRA DI =—7 L a— i
X 2,991 FTH D, X DhFEMRTESEZERTH
EPREXINTWE Z e bhb. #3112, Bl
HEEAM S o MMEGEE &, 7/ 7—>av
WEo THALZ TRREROEATHE L ZH
) OREHE 3 EHIDOVANT Y S L 22T
MARBEFROER 21k, K 1 OREEBZROR , —
RiZH 728580 TH Y, NEEGDOFREMEFTCARAR
KeizoTwaEmzfas. £ 3 »o, HMEAE
B 72T TRDD 5% - BRI iR h, 7
JT=alIilEoTHLNIZR-TWVWAEZ DD
5. BlzE, BHAE Ao TEER) 12OV T,
Ty ovn—n), Ny F)—4—70) BT
) 7Y, YOEMICEET 5 TR THir%k
b cE TV 3.

4.2 EaEORENZRERER

M EIR OV R 7 5 TlE, e — R
@M (FMEA) i€ — Rz &itL e 2 —
(DRBEM) D X512, # I b 5 3 REE ZHEENIC
HOHT e PEETHS. LrL, X7 7 i
F I E DRI HE D S BAIPEFEE I TV S
— /AT, AFEMEEEOREE AKX —ICET
ZHEER T THRWGERD D, HilERDHD
BRSCXEPDLETH 5.

AKWFETHRELET—XEy FRIEHTZ 2k
T, EEZ e OFREADRERBEFRERRINCHIET
2R D, REHWIHNCEIT 2V X 7 0T
PEE— FOMERNIMENCHRIL TS Z N TE
3. R, BFENE ICE o TiE, E5LE oK e
B~y TEREME LTERT 2 22T, &tk
DA ERHE M A DIEELRF NS, DUIRTIE,
BER T AHEERREEE (EGR) Zfilic, AU KR
BIfR ¢ — > Ol & S EERERICOWTIERR .

EGR X, > U ofiidh s —H o R
PHEERIE 5 Z 2T, BBERE L NP TEHERL

This work is published without peer review and
is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



BRabs FEARS

AL RARBEROG

ECUSIE 707 7 L&Y

gl@7 075 A BFREY Y o3

BETE— 71y MEE — ABET —BEAST—TAFUY IR Ly 7ELE

BE/NALTREHRAS — TV R b — BReTEE

NOx+ > & B8 TEGRE L BT — RREETES

NAT 75 SHENTEY) =
"A7 P4 TEEHBEE - IR LTTEY

ABMEERETO®RYELTEEKITE
. 7= D74 YHEHNTEY

B 7-7074YA5FTRE ERAFARBA - F—N—b—F = kKYR7
LT g LT 0ENTFIEREY GRTFIETEY — B — HARN — BHREETER
NANZT75y7 S NANRT Ty TOFELFERTE BETE — #0 MBS — Bl BN — BETES
EGREZ 2 —/L HE SAEBRHTRICLESTANAKRN  WARTE — AKBN ~ BEE A ¥ T— I/~ =F— L FFEE — AKYRY
TIFaI—4 g T/F2I-AOREEETE O—%—FF — 75 v 71i8TE — BEAS/ — FHREETER
Ene>y i EAtY T ORBREETRE FMEATE — B& — ¢ FHARE — B4 — METE — RBTE
x4 PR AEEREE (EGR) (2RI 2 BURRY 72 (RIRBEfR < & — &
EGR TWBZEeRDhb.

B = o o =
1,800,000 BB, £ 413 LMY THEERIC T r Y 7 b 2%
1,600,000 L, HIERZANFTEBIELRASMERL 725, £
1,400,000 o BN N o\, —p
o000 O EM T2 71 > 7 A DHER
1,000,000 fTo7. BIRENCIX, EGRBIEY /7 —>a v 7 —
800,000 REANEL, 421N FTrF—RLTHN
600,000 o e ~ . .
100,000 AfRER 7 m Y 7 N BA%Z LLM IR S8, Al
200,000 n=a 7 S EGR IWHKREL ZEHRERET

0 - SN ° ~ °
2021 2022 2023 2024 2025 52k T, JUR Y 72 SR R SR BA RS 2 — > S5 7

K2 EGRBEE®DY) a—LEROHERE

Y1 (NOx) OFERMHIT 2EEREETHS. I
B REEROEE D HE A A H o m it
VN, EGR BSE#HDFAMEAFE DA TWE— 5T, EGR
BEOALESDMLTED, K2ITRT LI,
Va— L BBBEIMERCHE. 77— a v
TRty FLBEDEX—H—I12BIF S EGR
O ARESHF ZMHE L, LLM Zxf LT A
RRREFREEN TS KOERLEMER, £412
KD MBI R R ER X — U R S .

# 4 TlX, EGR T 2H M FEGDERK
ol TR, BXU, ERrR3EREE Zuck<
REBEBROTNIRENT WS, R4 2R3, H#i
ZE, BETRICBIT NN R 7T v DKL b
fifE N BIC XKD, TR E — R MgEA — BEH
H AN — BEAEE) O XS REREFR X —
VIMFIET B e b,

F/e, AN L CERZ TRETREADH
ROPMEDIAENZ Z e bBETES. FIZIX, 74
IR, BLED TR TRR 2 JREIELR L & 5K
REMRARR — VU DEIET 2D, WERADIRE DML
B L TWe, —0, o8 bk, BGEr,
DERLZTRET, BR2RREEBIZ—-VEFERL

— 1902 —

oy 7 MeER L (5 X 4). WA ey 7+
WX o Tt X e T e ReR ) (2B S % A
RIEREAR X — > D%k R 5 1TRT.

£ 4 BLOE 5 1TEBROAE 32 o HAIF) KR E
RS R — T L CTAFI K AR To 72 2
5, 2TMHET 2V a—UEHRNPFEELTED, »
DORREFRDZYTH -7 EEHE 100%). S5HIE
THRGRE THEMEIARL, HREDZDIAEE
DIRGFEDRDETH 5.

5 HHDIC

AT, ELEEOHEEHEY a—VIFH%E
MEuz, KEBERICER LR —%12y b2
ML .. ZO/R, BN TR EERAER
ZZ DM prcE, AR KRR Z RV
LT3z enagEetofz. 2Rz kb, ek
BEERAIE L CEEINTOEARELICE T 2 KR
RO E AL - HERE o 7. S1R1F, K
RGBTSR O E &AM, LLM Z2iEH L - BE)
77— avhiE JE) a—- iR ESo#EL
ORI ZED, HEHEFICBY 2 KRAED
B - IEHZREL TV L.

3) A HTIE M365 Copilot @ Think Deeper & — ¥ % Fi|
https://m365.cloud.microsoft/chat

This work is published without peer review and
is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



HIEF

Va—i - FAEEHEHT -2ty b OWMEICER
W WIERARIHWERSDT ) T — X DT &I
EHT 5.

SE X

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

Ali Khodadadi, et al. A natural language processing and
deep learning based model for automated vehicle diagnos-
tics using free-text customer service reports. Machine
Learning with Applications, Vol. 10, p. 100424, 2022.
John Pavlopoulos, et al. Automotive fault nowcasting with
machine learning and natural language processing. Mach.
Learn., Vol. 113, No. 2, pp. 843-861, October 2023.
Dnyanesh Rajpathak, et al. An integrated framework for
automatic ontology learning from unstructured repair text
data for effective fault detection and isolation in auto-
motive domain. Computers in Industry, Vol. 123, p.
103338, 2020.

Subasish Das, et al. Vehicle consumer complaint reports
involving severe incidents: Mining large contingency ta-
bles. Transportation Research Record, Vol. 2672,
No. 32, pp. 72-82, 2018.

Shuzhe Xu, et al. BERT-based NLP techniques for classifi-
cation and severity modeling in basic warranty data study.
Insurance: Mathematics and Economics, Vol. 107,
pp. 57-67, 2022.

Alexey Uglanov, et al. An NLP-based framework for early
identification of design reliability issues from heteroge-
neous automotive lifecycle data. Procedia CIRP, Vol.
128, pp. 728733, 2024. 34th CIRP Design Conference.
Jack Francis, et al. SmarTxT: A natural language pro-
cessing approach for efficient vehicle defect investigation.
Transportation Research Record, Vol. 2677, No. 3, pp.
1579-1592, 2023.

Diana Bolanos, et al. RECALL-MM: A multimodal
dataset of consumer product recalls for risk analysis using
computational methods and large language models, 2025.
Junegak Joung, et al. Customer complaints analysis us-
ing text mining and outcome-driven innovation method
for market-oriented product development. Sustainability,
Vol. 11, No. 1, 2019.

Xuan Zhang, et al. Predicting vehicle recalls with user-
generated contents: A text mining approach. In Intel-
ligence and Security Informatics, pp. 41-50, Cham,
2015. Springer International Publishing.

Alan S. Abrahams, et al. What’s buzzing in the blizzard
of buzz? automotive component isolation in social media
postings. Decision Support Systems, Vol. 55, No. 4,
pp- 871-882, 2013. 1. Social Media Research and Appli-
cations 2. Theory and Applications of Social Networks.
Titus Hei Yeung Fong, et al. Auto defect detection us-
ing customer reviews for product recall insurance analy-
sis. Frontiers in Applied Mathematics and Statis-
tics, Vol. Volume 7 - 2021, , 2021.

Ouissale Zaoui Seghroucheni, et al. Using Al and NLP
for tacit knowledge conversion in knowledge management
systems: A comparative analysis. Technologies, Vol. 13,
No. 2, 2025.

Bettina Falckenthal, et al. Intergenerational tacit knowl-
edge transfer: Leveraging Al. Societies, Vol. 15, No. 8,
2025.

Lansu Dai and Burak Kantarci. Advancing autonomous
vehicle safety: A combined fault tree analysis and bayesian
network approach. In 2025 IEEE Engineering Reli-
able Autonomous Systems (ERAS), pp. 1-7. IEEE,
May 2025.

Yuta Ojima, et al. Knowledge Management for Automo-
bile Failure Analysis Using Graph RAG . In 2024 IEEE

(17]

(18]

[19]

[20]

(21]

[22]

(23]

(24]

[25]

[26]

(27]

(28]

[29]

(30]

(31]

(32]

— 1903 —

International Conference on Big Data (BigData),
pp. 6624-6631, Los Alamitos, CA, USA, December 2024.
IEEE Computer Society.

Ibtissam El Hassani, et al. Integrating large language mod-
els for improved failure mode and effects analysis (FMEA):
a framework and case study. Proceedings of the Design
Society, Vol. 4, pp. 2019-2028, 2024.

Zimu Wang, et al. Document-level causal relation extrac-
tion with knowledge-guided binary question answering.
In Findings of the Association for Computational
Linguistics: EMNLP 2024, pp. 16944-16955, Miami,
Florida, USA, November 2024. Association for Computa-
tional Linguistics.

Jintao Liu, et al. Event causality extraction via implicit
cause-effect interactions. In Proceedings of the 2023
Conference on Empirical Methods in Natural Lan-
guage Processing, pp. 6792-6804, Singapore, Decem-
ber 2023. Association for Computational Linguistics.
Siyu Yuan, et al. Causality-aware concept extraction based
on knowledge-guided prompting. In Proceedings of the
61st Annual Meeting of the Association for Com-
putational Linguistics (Volume 1: Long Papers),
pp. 9255-9272, Toronto, Canada, July 2023. Association
for Computational Linguistics.

Italo Luis Da Silva, et al. Weak reward model transforms
generative models into robust causal event extraction sys-
tems. In Proceedings of the 2024 Conference on
Empirical Methods in Natural Language Process-
ing, pp. 14707-14719, Miami, Florida, USA, November
2024. Association for Computational Linguistics.

Ivaxi Sheth, et al. Hypothesizing missing causal variables
with LLMs. In Causality and Large Models ©NeurlPS
2024, 2024.

Gael Gendron, et al. Counterfactual causal inference in
natural language with large language models. In Causality
and Large Models @NeurlPS 2024, 2024.

Ivaxi Sheth, et al. CausalGraph2LLM: Evaluating LLMs
for causal queries. In Findings of the Association
for Computational Linguistics: NAACL 2025, pp.
2076-2098, Albuquerque, New Mexico, April 2025. As-
sociation for Computational Linguistics.

Yejin Kim, et al. Causal reasoning in large language mod-
els: A knowledge graph approach. In Causality and
Large Models @NeurlPS 2024, 2024.

Longxuan Yu, et al. CausalEval: Towards better causal
reasoning in language models. In Proceedings of the
2025 Conference of the Nations of the Americas
Chapter of the Association for Computational Lin-
guistics: Human Language Technologies (Volume
1: Long Papers), pp. 12512-12540, Albuquerque, New
Mexico, April 2025. Association for Computational Lin-
guistics.

Zeyu Wang. CausalBench: A comprehensive bench-
mark for evaluating causal reasoning capabilities of large
language models. In Proceedings of the 10th
SIGHAN Workshop on Chinese Language Process-
ing (SIGHAN-10), pp. 143-151, Bangkok, Thailand,
August 2024. Association for Computational Linguistics.
BRI SO A o DBRBIRM AT 7 = Y i
RNy Fv—r 77—ty b ANLHREFERE fE
FEERL, Vol. 2025, No. SWO-067, p. 05, 2025.
JNIERAC TR, KBS EEE 7 UIC X BIEGIR
DREERIER. FRRLE R 30 [FIFER AR, 2024,
IRERERIZA>. BERT & GAT % W7o Rl 7 ¥ A
MZBI B RREGREGOXOHE. SEUHER
£ 29 [AIERR 2, 2023.

AR E . HENEER A > b a S — RO 729
DHEFHETFEOMTE. N TR RE
FERERL, Vol. 2023, No. SWO-061, p. 05, 2023.
RHIERIE D, FREAIMEL 2 — R 2XDMHE. 5
FEALPEAZ RS 29 [AAERR R, 2023.

This work is published without peer review and
is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



FPI)F—>3a

FPIF—Saik

BEHERBCHNT, >— MR 3>
DFETRFADR+DIZD, YT UHT
EHUTIRE TS — RO LRIRERITO T2
BE. B2 3 0y oesnicEsx
BRRSNIR<IRAD, BHESDRFENTE
RLIRBDZENBD. TDIZDH. TDFEF
ERZHTDE. ERETREEICEKD,
BRETHRR> S 3> 0Oy Ih RSN
TEEALERUL. AR>S a>Ovont

HEELRL<RBBENNH D

<segmentl id=01 parent-segl-id=0 parts1-id=01,02 action-id=0 casel-id=0>

<partsl id=01 ref=0>&#EE/F </parts1>(CHWNT. <partsl id=02 ref=0>>— IR 3>
</partsl>MDa&EHREI N A +578</segment1>7zsb.

<segmentl id=02 parent-segl-id=01 partsi-id=05 action-id=01 casel-id=0>

<action id=01><partsl id=03 ref=0>/Cy F UliEF</parts1>%&4 UTIRBE T <parts1 id=04 ref=0>>—
b </parts1>® ERIREZEITD Iz </action>1HE,
SNEFEFEMRRSNRIRD </segmentl>,
<segmentl id=03 parent-segl-id=02 parts1-id=06 action-id=0 casel-id=0>

<partsl id=06 ref=0>EE</parts1 >EBEDRABN TR RDI T ENB D </segmentl>, TDIZ&H.
<segmentl id=04 parent-segl-id=03 parts1-id=05 action-id=02 casel-id=0>

<action id=02>ZDOFHFEAZERT D </action>&, BRETRBEZFCLD, BREIHRR>>3>0v 00
iR SN </segment1>T

<segmentl id=05 parent-segl-id=04 parts1l-id=07 action-id=0 casel-id=0>

<parts1 id=07 ref=06>EE@E</parts1>h' L U</segmentl>,

<segmentl id=06 parent-segl-id=05 parts1-id=05 action-id=0 casel-id=0>

BIR>223>20OY IHEEE LR RBIBENNH D </segmentl>,

<partsl id=05 ref=02>HRR>> 3> </partsi>H0v o

K3 RATFAMNINTET ) 7— 2 >0f

# 1%

(3 TEBEEMICHF UL MIEE— RETOBPIRETOC T hI>S27] .
HRZE - VI-LORAREHZ, R—AECHRARICEES S,

# B

5z3Nn7)F—23> (XMUASY : <segmentl>, <parts1>, <action>, <casel> %) H'5. RD4F|DMarkdownFEEMK T 3.
5 OEREPm QT2 (h9H%R) QREAE @MEMREREFRDH

# AR (<)

- 2R : Markdown®. A\ (& [| BR#q | T | FEAT | BANZRREGROM | .

- EEREPER DA REBR** ZDEDFARE**, WREPER & part_offIfR(CHD TAEIR. FIE@FHRICHEES5Z ZBIPRLEELHT D,
- A—EP@AOBIMRAEAE. part_of RO LADIREZRSERC. FUOMBREZRRNSOMEIERE UTR#T 3.

- ERREPRASRALOBMIC/AD LD, part_ofBifRD LAIDE@EZES 2D FA&HEBEZMES TH—I D,

B M. ERFOVITNNNCHIET D,
- FISRESH : <segmentl1>D" parent-segl-id ZRFRFI(TWD.,

- TH2(3, &

INEZ LN S

*HEEE) +RED () ** Tt

- AR MRS IR+, BIEEdEIME. BRI [ RNEE] [URT] IRk - BInsARe ] FTh—.
- FEf— BB AER—EFE TIERYE, BERRIHIR,
- EHER  THIEOHERA~BRED, RYEDHEERKRZRIT U TEHE.

- RBT - HEARRE. RIEEFAE "—" EEA

# RAFI VY (BEH)

- RNDEER - Riczz2H— (B : MIL> [ESETRIT] (CH—)

- BCER - BEREOHFIF,

- RISBEREEE - FREEARR (B | REEENES HHAITEE / A—/\—E— b/ KEVRD /TODUEIE - BIREIART)
- AIEEIHE% (1473~6KE) « MBS THREEEEEME.

# HHF>TL— b (COERITERTY)

| b | Ti2 | RENE | HBEHEREFROH |

#Ah

DHTRIREDE

<< ZZICAHRDEBRBEEATI>>

7I)F=>3>:

<<TZICHAMHFBRICAI BT/ T—23>F7—F%EI—UTHRIE>>

[RE - FEER > BEER (ER/RHTEES/ ZL2URY) | &

X4 HSREKRER X — VR T e Y T b
Faisi: o) Is RERE RENZERBEOH
ETHENRE g mBARERSEARRRETE BEHEAEY - RUNBHIRRAE - FORERRER > RREERES
g UVITER-Y3L S ITREESTED EEAEY —» ETF - SR ERM - RREE - 8DIARST - REEERES
g SUFILSCTLIBEREY L2 ZOUEIN - REEETES
ITKESIER B R #ET AESPERSASKEETEY BIREERBY) - FHRERRERR > REEERES
#Et L EDVYS vy MEREERMKIERR MKEARRE = Yoy MRET - BEVAR - SRERTE — RS REMD > REEERES
siERAT #Et JULD VoY MEFEERR BEARRRET > SFEEL - RTRCRIEX - RTRRA - B8 - AREREART - REEERES
BEt Ay RS b2 hO-LTOT5 LR BFERTOTSLARTT — AT - BRIEITIT - S&LT - AREREA S > RREERES
Bit  ESSHEETOISLAREREL SEERAR - RVBHERAE — FRIRERER - REEETES
B/Et S bhOIAESI-IILTOTSLTEL] L E DRFEMSAIAEE — EBAIAEE —» REEERES
ITAEEI =Y b BEt STRETOISABRERD FEHERE/ EESRFRTRFSERIAMAR > SRITEERES
#Et J>bO—Lazy bYD hoITAREY TRF T v VHREEREE > AT NEBSUT - EITHEL > REEERES
BEt CEMTOJS ARG AEY HeZERgE - SEERR - SHESA% - RREERES
MR B RMEA - REgT RMEE > AKSAREET - PRKE - HRERENMEEY - REEERES
S HZRAYF B RSB SIEREY) . - Rs ;;g:i - SEMERE - BREE - B - BaN-5E - §BAR - HABRENMEY - REE
WET WEMEARR EBIEREA - BSREEBNER > SEAR - HRBREMEEY > RTEERES
BEt H—>a”w bEREtERD HERAESEALN — SERRBAETHE > EASHIRY
SRSy MEt DSwIv—aTw bR HEESRLS — SERBAETHES > BABRIRY
Bt TSy r-UL—ASRERERATED SEIEF - R —BARAT - REEERES
BET BIED L —AEEIREARAEY) RIS FRRIRRRIE - IFRERARIRNPERESESR ~ BERAUTES

R5 JIFHEREICEE S 2 SRR RIRBIFR S 2 — > (—R kR

This work is published without peer review and
is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).

— 1904 —




