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Abstract

As an important form of knowledge organization, knowledge graphs are widely recog-
nized as one of the foundational infrastructures for the next generation of artificial intel-
ligence technologies, receiving considerable interest from both industry and academia.
Traditional methods for representing knowledge graphs mainly employ symbolic repre-
sentations to explicitly describe concepts and their relationships, with clear semantics
and good interpretability. However, these methods have limited coverage of knowledge
types, making it challenging to apply them in open-domain scenarios. With the devel-
opment of large pre-trained language models (large language models), most researchers
have considered parameterized large language models as knowledge graphs. Thus, this
paper focuses on the research of the life cycle of knowledge graphs in large language
models. Specifically, we summarize the related work on knowledge modeling, knowl-
edge acquisition, knowledge fusion, knowledge management, knowledge reasoning, and
knowledge application. Finally, we anticipate the future development trends of large
language models and knowledge graphs.
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Figure 1: Konwledgetd %18 & Figure 2: Language ModelfH %18 &

1 5§

19774, EHLEEPATERES W L, BREREE ZEEL FREER Y T 5RT
R HOBES, TASL T EmH TAREAE N TR G B E ZEH [ (Feigenbaum, 1977) - FF X, FEE M4
FARRARE, HET IR E R REIRFITLREGE - o THEIRHXEER, R
PRE R RAPRCA —THEVIFE K, XA FHIR TREMFIEH TPk, B REIRFRT
2o FIHERE (Knowledge Graph) 1E&—FIRN A AR FIH TR ATER -

A B HGoogle T20129E 52 i, 2 R SCHFF MIE LA EHA ML EHE, WmiditEaeE
RIRSWIFNRE . BARRUL, FH B & —FhHeBsE A A8 AR A EZE, BERD=
LR ERTE LRIL, DIE MRS B NEIRESH, WARRAEFFIRSEF S E R, SR
FYEAT R R - Ve, SRR SR ANE O B R KRR AR RG (L Eet al.,
2018) « FTREIERAMIED) T8 LW « HATE SO - BORESHERERNEAR, EHIANE
T—RATEHREBARPEMEEZ —, 28 T FFEARRR 2R E -

REFIRE R AT S ERFET AR R, BERAFIRIEN SR (ansefk - S -
BHMERE) ISEEARFFS, FLUEMEHELSHSR, BEfFSICE (WR3IFRR) M
HEE (AmEiAEE) SR TEEREFIE T RALS - 5 ILRRTTER B ik
FIR, BEE OB R SR S, BHEHARREIR, B REZECEHIEIEMNTFEE
i AN T 9% 5 R 7 2R, X AR F AU N 5 5% -

IR, RABENZGESHEE (KER) MRS T AR B AU |z RE . K
IR DO B TCREEIE o Baifs i EniR, IR AR LIRS R 7 S BT o . A
KR TAEREY, KERME T FENFIRER, B ES%AR(Liu et al., 2019) « #5450
P (Petroni et al., 2019)FIH IRHIR(Li et al., 2022)5, HSEAI R & TRAMFIREILRE
SRRy, KEMTCFRELE R, e RGN AT AR 5 - AR K0 54 0 R A
B ORI RS IR KRR AT @, S T —E SR - B, RICRETSH
A R AETY AR R R B v A= o JE B A AR 5

AKOCR IR R (20199 F2023%F ) H R EF 4 B 4 E & W
(ACL~ EMNLP - COLINGFINAACL) HIBF5E@HE#HT T o4 - K1 ME2 SAlERT
51iR KRS AE S EAM R fNe X EE BB S LEE RS W T EE . B, 5
FIREREFTE S RAUE K PR R RN, X R BAANREREFNE S A S e BN S A
BT B R T R R, RO A, (RIS S B T B 5 AT TR R R R S S 5 T S A
T BRIES ARSI RIEREA -

RIS, 2 SR SR A T 1 A i JB B 1 PR 5 ACL20193 ACL2023 118 30# AT T 4t it
EFEFRES - FNRRE . FREE - FREHE . SNRMEEMFNREN A, RSN - Eid
Bl BI eIt G5 SR m] DL B, % R0 o A8 o B A A& 2R A BT 2 00 HY B B B 38 K 3
HARFEMIBIKRE SENA - 1A, B4R TACL202318 XA = B, M H A LR
©2023 TEWTEES¥ KRS
I (Creative Commons Attribution 4.0 International License) ¥FA] iR

Y55 HE BESRIETACL Anthology (https://www.aclweb.org/anthology/) - {HIFFEREMIE, 2020ENAACLS
WARAF, COLINGRWEBMEREN—IX, HEZEBA{XA T ACL2023H18 CR S -
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Figure 3: &R EEA: dy RHEAGT T Figure 4: ACL2023 =

F|“Knowledge” ~ “Language Models” &R 51 TR KE, RIFFIREIERE S HBAE
ST A R EEHAT -

RARTL R B AR ENR &g, RSB0 i R A &R ERE AR 2 Hi BB 5T
oo FHERT, AOCRETREAEIRERSE A AN IR RR, B8 a0 7 RE
FBIFERIVARSE « FRAREL - AR S ~ FIREH  FRHEEAIFIR N AT BT 5 R -

2 HIRERE

FIAERE, WRRENR A AR ER, BEME— DA BARAIRA TR o %A
ST ARPIRAE R - BB TS - S B A BT S Z B AHE LR R -
HET, SSEFIEA SR E A ) amA R A . R, AR 3 A R T ORI SR AR
AR ABERN S5 AN R AR A A B 5T

SRR RTE R EARE RN AR EATE, B A SRS - B ENZ s R R R
S ZI B 2 AR S AR A « Jullien et al. (2022)5 3R 7R 2 ) AN 7 IR0 KRR )
BEEENIH o KL, Peng et al. (2022) A TIRRZEIIFGIATTEE, AR AT H B Rk
SHIR, DEFEEEIRAMES Z AR R . AN, Wu et al. (2023)[FIFERARIRE S %,
TERMES - B SR RRN, F— BN T EEZ ERRR - X5 TIERE, KK
BUFE— e TR L RERS IR SR A R, (B7ER RERTT 7 7E — & WX, I HirE Ll a] 58
S B| KRS L] 2 )R

BHAEETERFBEHEERNIAERTT, B AR E R - B IT LU Z B B SR
RRZNE P R A EY OSSR . BN EEAREE, BRI KRS TIERET KSR
FEEMRAEE (S - BraEasEE (e kENE) e WSz EE
MRR) ZATTHBIFR  FHERA BB H KSR B 33 I R 46 SO A 4 BT Y 5 4
K. He, Edwards and Ji (2023)f# i KIRAVEBISCARR IR, HELERE IVLEIR G LA
fE, WA HFr B S 2R - R U B 72 N AL 4 SE 5 T 48 e —
W R TEILX—HIR, Tang et al. (2023)RHAERFEITE, 55 KERI EE H ] A5 [7] 21
IR . BRI e N — A R B a9 B 2 B ARSI R R, Li et
al. (2023)F| IR /R2>) 5| SRR AAE S E 7 TR RS R EGZ AR R I, 0]
LB NS KERMER 70, HA T TFARRA S AR R RE, Al A& ARINFIRE
5 (Zhang et al., 2023b) - HAIZET AR SR EREBEEZEXENFRR, TENELHE
KEFERRFAITEERE . [N, BTEERERERME, ETREE BN E AR %
Jo M LLERIE -

3 FRIRE

FAVRIRER & L N ARSE AL P I ESAD AL IR « IRGE ANTHOAIE AR, ATREIRAG A0 A0A
SONTE S AR EFRRARIEIRFR - I, TR B T R TE S S AR
TH AR B H IR R R IR B A R 5T
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BB FEHIA TR < AIEEE M DL TS 2 F] Bk REE T AAR - BTIE S AR R
TR FFEE BIFRE T 20, DRIt 5 8 A Y ZR AR T R R R BGX Se 1R o 40, Liu et al.
(2019)i B A ZFEFEMAIMES (WAL - AL RAI%) | EIGNEEE
AR BB RS, BRI b 515 S 45 H R A0 AR - TJain and Anke (2022) 158
I RHAICZ B ) B ALR RN BB S TR, SRR KARZ P BiRNC R R AR - F R
R RN, KEERRRERRTEE T —ERERREMaIEANR, I B iiE — ik
R ORI, KELES T BIRTE SR AER ILEBUR, JF B EE S 250 H A58 4 (Rogers et al.,
2020) -

A FIR TR 5 5 E SR FIE R R B S ER - TR ARE R AT LUH B ES 1)
F#iE, HFBENGERF T ZHEE, B TR HR PSR NE & R A TG T . H
R EREREHEEN T S ZELAMA  (Language Model Analysis) (Petroni et al., 2019), E¥f
= A R E R A F AR BRE S ESWER, B R E R R TR
HEAL SR VAl ARt FRNR P E IR E - ZELAMARH SR AR b, B EH T — 27
MR, 0B EBIERIE(Jiang et al., 2020)F11# A 2L £1F HIE /R E(Qin and Eisner,
2021)%, JE AR IR IR TR B AR A R A — P RN KRR B A it SRR - RESRBFT R, K
BEE T -2 RENR, EREGERZINZMERTI, S E A R AR RS H A
TEMT, PR FEAMR AR SE 5 75 22 BN P i A B AL 7%

FARFNRETE AMTEOAZ R R TYE I A AR & R EENR - 78 F IR AR ZR I
FUH, EERATINGRIJTE . /M, SHFIREEEARR, BT IRIRMZEELK
MELLH BN ML TES WA THER, FIRFRA RIS TR E R AT 90X AW B2
K (Zhou et al., 2020; Li et al., 2022)8A) FHEF % 77 (Lin et al., 2021), #4557 KA TR
AW A F 2 WA EF IR T EAEE S, SRR R B B a5 B H R E1H o EAh, Bosselut et al.
(2019)E T U KRBT EUE RANIR, West et al. (2022)R 18 52 > SRBS$E 7R KT A BCH iR
MR, Wang et al. (2022)@3 AL EBANERILIRTT A, B KRB E R ERERFG T
R = BT R FR - M RPPT R, R ER T —ERENFIRFIR, [HEMER
SrATIILE P BE S BURII R ZZ - R, A fer 2 W0 17 Ay AR o AR AR R BURE 7 & — M A

[ -
4 FREE

HIARRE BAEXNTARIRIR « AFEE S ARG ARETR G, s 2a SR B
TS EHMEE . HTIREEEEE HA RIS AT ER), Hit At A5
—, NMSEECT FETEMIT R F, anfer & A0 LA R R B 1 2 18] 5 R BR AN
AR T AR R B R . RS R RE, FIRR S G ARG SEIR & - BE,
TR 5 B A RS A0SR B R A B R BT

KRG RGN EEZ DR AR REHETEE, RERETS . BYHEAX R H#HTE
o BT ORI ARG 32 B0 T T R AR R i [ &R0~ FRER D AR R &
Z IR E A AR R & BRE - BRI, FEER X R AT RO A 5 1R R R U AR B )
ERN, MMFEREEARARE A (He et al., 2022a; He et al., 2022b) FIEE A AR A (Guo et al.,
2023) - MHRIIFTER, EAKRMEGESS, KB FEATERERNMERIR, TEZHIMN
FBREMARGRITEA 5 - B, SRERET R ARG 75150 Tt — PR T AR 5%
REHHENE

SR R A S FE T PSS R AR BT A 9 AR S (SEARSER] R R SLH)) S TREA T
o RTAREREE, SEFIRLEE R KA ETIE LILELR T o X7 1A RS AR F1iR
T RS R R AR GE A B, T T B S5 [ 2 1A A RE L R SR Ay S 51 2 [ A T SR B 5%
R N TRBEFREFIREERE, KRBT EF RIS R T E T ZHEENLFIEE, F
WAWR -~ ik~ BHEMENELR, DURBGE L FEE FEYE M 2 (Tang et al., 2020; Yang et al.,
2019) « AP, Zhao et al. (2023)F&H T —FRF LGNS FF RSN ARG S HFHTTHE, K
THE A B ) SE B 2 S A B AR TE e T FE 50 HH 4S9 2Z (A1 A 35 SCRER - B i B SE491 %t

VRIERBOTVER] Ly B ISR ERTCN G - BUIGERRGEE S, REGREZ SRR, HIRIESH

B KRR, FERNRMERAESS AT IIGR, Gl BRI PG X AR EIRRE R , TTNGRIT IR E H A A B2
EE IR IEE N, AT ER SRR DR, 5 HEMERAET .
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FFOEE M T FIR BRI E R - AT, WA AREEPFERERNKEEY], X
SESL I AR RS AR B U — DN EUR S, SR FEERIEIE R - B, W E ROt AR RS
HKErEREES, B—IEAREIERES -

5 FHAEHE

FRE B AESE I FIR B R AR, DR BAREIR A mE AR R o R T E
M E SCREHR I gRR S FNR, LB R T A - AEREA T, FIRZ Y X
FE AT AT SR B B S  F,  ZR0RE 43 il A 48 T KB B AR RE S AR AN TR G A
KB -

FIARE AL PR R R KA A <S0iR (R RE LB AN DT RIHLE] - B BT ERISINHR, KiE
=B A R ET IR 24 BE (Feedforward Neural Network, FFN) #22| 7 HHRAF#EAIER (Geva
et al., 2021) - BARTE, A LU Transformer 1§ 15 44BN — MEETF (52 (Key-Value
Memory) o fEX/MFEMEEST, BDFEITHE W& TIRAEA TS S SRR, T
BVERBAIRIES, TR R FE A B EE FHRE s A e, KREZEAXPFIR MR .
FH R BB T I SRR 4 B X — 45 1R B A T 3CHF, FlANDai et al. (2022) 1 VAR 7RSS UE T Fi
15 B IR E PR S E S AR R R E A TT, TMMeng et al. (2023) M1 M Rl SR 5 HX
FRY AR BRI UE T AT U5t 24 AR 5 B ST RR A SR TR - M SR A O B AR KRB A ) R S B R T
—FETROALA, R T AR R SR T B ERR R R - SR, H RTET T E 2
TERFREERWENR, N TEMEAFNR, BRI ERFEE—ERRRME -

FMRGRHFE B2 X RS & 7ETE B A SET I FHR AT SRR BT - RSB B R 2 AE
FERTRERE SRR [EI A DR A EIR AR IR o B JTIRRT Loy B N 48 7150 € M %0
R TTE o B T ER T EARW B4R, it IZR— DM LS, B B oA
S SERIE - BAARYL, BMSERMIESE RSN ERE, 0 RTEH R
R W I Rt R, AR5 R R0 VR B R AT B [R] SR s B AR RTR IR IR (Cao et al., 2021) - HHT
KSR ZHAEE R, OIS RATE M TTE IR R — ki . E ARG T AR —
TeREFE B, BTEREEMMBEEESERITE . %2 7%EF ., BiX Transformer R
IR B EIR A R AR, BB EE X NAE - 8RR RS A FRR R,
A LRSI B T AR SR EMR A2 TT, R H X B B EH T IE I (Meng et al., 2022; Meng et
al., 2023) - HHIE MAIRGRE T ES ZnH R E0R, EAHEIIEERIR - B -
BEINREREIGOL, FAE—LRH .

6 FRAEM

FMREE TR R T ERAMEA SR PR S RAIR « Eid 5mREE - FHRRBGRI AR
G, AT — DA HBENREE - R, BT EERR A S A AR, RN T B EL
RlE JTIERIEAM AR AR - B, FESRAMEHEPNTBORZMEHIIRPRE SRR . K&
BN R TTANEREE 2 B R E AR, (RENRNER CE MRS IR, KE
B FRRE R . Ht, PR AR B TIRRE R TIEEAE S, M A SCBE T8
#EHE (Chain of Thought, CoT) $/R . B, 7T H S8 B 4ERE /48 KB AR RN 7 T #Y
L PR

B RS NRBRE om0 — M7 =, Ko — R T RE, RS
f X S [a] I LR 1S AR 5 R - LR B ROR @ o () KR R oR /D BRI AR i BT AR
TR AR RN B R R HE R AR, I 5| SR HY BE VETR A 45 58 (Wed et al., 2022) - FHFEAR
FBYERE (Zero-shot-CoT) 2 BAUERER—FATAETE, @ 7E R LS B IR RIEA], W“Let’s
think step by step”, BRI AR A B — 1812 () @ g JR 45, AT 7 A2 2 28 (Kojima et al.,
2022) - TEIXE:A -, Wang et al. (2023b)ifEt BiatE (Self-consistency) J7ZNHG#H T B 4ERE
VOTERM A ZEER BN B A AR, REEEZHERIENREER, UiEm R Y4EhE
FITERE o bR D7 R o 18] SRR AR BIORE /s v R DRI RS AL A Rl (B EE AP 3R, EAE K
FIUETE 2 MBS R, SECNERAA T SEFHEREEE - FIt Wang et al. (2023a)%&H T AR
# (Chain-of-Knowledge) #E/m/71%, it A AR ZUH = LA LM AIRIETE R 5| 5 KA GHTT
I, A &I SOREIAR S ERE - 1 B I8 N 7R T A B 23R S5, Yao et
al. (2023)F&H T B4R (Tree of Thoughts, ToT) 77¥%, KT E AN A B4 B B 122517
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PPAERIRE T —B TR, H EALER AT LA R m e, UKMERRE . REF
MRS R AE— B RE S L P DU AR TR e ), (BB BB S, AT RES BRI
2o M= TRHSEM AR R AT DU — 5 FHERRERE - I, TR ORI 5 G5 F FeAiE A Rl
&, DUMEARRERGERS AL Al AT 58 H B R R EIT AR -

7 SRR

AN HZ TR FNRARN T BIRME SR A R AR « KRR RS T B IRE 5 3
RETTERBILT ERWPES, HAEEMREE FoERA AN TG 7B AT E R
7E BIRE S BN B INE S ERUES T IR A -

BRESEBER BRI BV R AR —FEBEERTES - BRESEBESEHRE T
Ko HRIESE « UKD RZTR SURBE 2 TSRS & 15— 00 803 TR B /)T
T2 o FHXHZAESS, Sun et al. (2023)F2 H T —FPEET R Bt HE B 7 ok AT UK 53 2K - 1%
THER R TES | S KRR S - B RERBER, it — PR T X S 2l it
SCRHATSr K - Zhang et al. (2023c)il it EW M ERZ IR, 515 KR! 5SS S IF
DRAES - BT HENE R AZ LTINS - BRI EESK RGURIE SRR LS
IR ERE R, REENLAE HRE S EBREE A EZIE - Tan et al. (2023)FF KB B & #40
PERNFNRE, WMEEERGETHIRNEES LAPEGE - Huang et al. (2023)32H T —FET
ERRGHE RS, BEHEENERICRENRBER, WEAE g ERER,
Pem BRI BRSSP RITERE . T KRR RANZLEEST, TETER 4041 Fh AR s R H D ril
GREQUEIT AT LSRR HEFY Bl (Yang et al., 2023), {EFEE R HRTE SEMES, WET T HIFR
ST~ ZERRESEES L, N —E PR -

BRESERMBENEERER - FEXES E T OEMNERENAR . EEFEHEE
BESS: FIVRAMARS A ERIES - IR AAESS B 12/ 5 A U R $ A5 Fe
Gl o N, Liu et al. (2023) A KER AR IIZETE, LIESRHEBRAIN2ES] - MiZhang et al.
(2023a) M58 15 FH FE 7R 1RRAR AN == 2 3] 5 ARG | S R Se L an B 55 - PN RUE
F e ML IR A BOUR AT S, LUERRUCEC B AR HEA - 180, Yang et al. (2022)F i )34%
ARGk 5| 5 AR B sh & KRS - M Yang et al. (2022) 1A FH KT i £ 50
S BIEEFNR, BRAERMEETE R EMESE AN A - BT R B &5 KR4 ALRE
TIFOE ), PRIAEVE 2 A RS T R H B S LB (Yang et al., 2023) o« AT, HRERA
AROURES, BTk BT AR A RS R R, XFECT ArE R . i, ARRK
TR 1 2] D e [RIRR RS O — > B E R PRAY -

8 RAS5RYE

AR T KRR FRENS A oy BB, IR T RSB R R« FIRER
B F0REEE < BREFR « FRIEFRAEIR S S 2R I 5 3 R

T KA RS B S N TR 22 S FHRH IS OV U F i, R RE R TGS T7F
B R - N, KIRR AR — SR AP (AN RR & - B8, RS> B X ARFEESS
1), XAEEFIRAARARRRDERME . Hik, KEEN 2522 FriE <L) w SRR,
SEERAERE L . &E, KRB EIRIsh 2> 77 S Hih = TRt - tHiz
T, FREE LR AT AR, B AR AR IA R T IS RO S T AR P
HWEEWENME . FHRERE a0 S/ AEE BARrE X, FEMRNEREAEEEINSS -
IRT, RN B R R, HyZ AR I RS o X DLAE Bl B 28 SE Bl R 7R R A RO 4N
H(Pan et al., 2023; Cao et al., 2023) - Ftt, RrHHIRENES KERIES & 7T AR, tHE
i, MBS IR - Bk

KBRS AR B A o e AR B A AR, A REER AT DUSE = FR R
FEARCE, 5 S 003 & o B A (L PERE -

VR P B Bl Bl KA B 3R AT RR S VRN AT AR o KB AT DUAE B AR B 42 = AR Y
YERYE RIS R R0 R S R AR AR A P AR AN B AR, S8 om s T B AT R o

RERFNFIRERE U E TAE - 85 HER KA FIRIK s AL, 1’7 BIRE S A
RS HIRe T, (RN TR RERARIILE -

B R EVRET SRS CE, HETI-ET60L, M/RE, FE, 202348 H3HZESH.
52: WILRA
(c) 2023 FEFPLFEESVHIBEEHENEAS 72



HEESY

KRAERTL PRI X e AR B B AN TS 71, P RSE S Pt R RAEH EEH
G

225 3k
AT, B, fTHEEE, and BRE. 2018, AR, BIEH0H AT,

Antoine Bosselut, Hannah Rashkin, Maarten Sap, Chaitanya Malaviya, Asli Celikyilmaz, and Yejin Choi.
2019. COMET: commonsense transformers for automatic knowledge graph construction. In Anna
Korhonen, David R. Traum, and Lluis Marquez, editors, Proceedings of the 57th Conference of the
Association for Computational Linguistics, ACL 2019, Florence, Italy, July 28- August 2, 2019,
Volume 1: Long Papers, pages 4762-4779. Association for Computational Linguistics.

Nicola De Cao, Wilker Aziz, and Ivan Titov. 2021. Editing factual knowledge in language models. In
Marie-Francine Moens, Xuanjing Huang, Lucia Specia, and Scott Wen-tau Yih, editors, Proceedings
of the 2021 Conference on Empirical Methods in Natural Language Processing, EMNLP 2021, Vir-
tual Event / Punta Cana, Dominican Republic, 7-11 November, 2021, pages 6491-6506. Association
for Computational Linguistics.

Boxi Cao, Hongyu Lin, Xianpei Han, and Le Sun. 2023. The life cycle of knowledge in big language
models: A survey. CoRR, abs/2303.07616.

Damai Dai, Li Dong, Yaru Hao, Zhifang Sui, Baobao Chang, and Furu Wei. 2022. Knowledge neurons
in pretrained transformers. In Smaranda Muresan, Preslav Nakov, and Aline Villavicencio, editors,
Proceedings of the 60th Annual Meeting of the Association for Computational Linguistics (Volume
1: Long Papers), ACL 2022, Dublin, Ireland, May 22-27, 2022, pages 8493-8502. Association for
Computational Linguistics.

Carl Edwards and Heng Ji. 2023. Semi-supervised new event type induction and description via con-
trastive loss-enforced batch attention. In Andreas Vlachos and Isabelle Augenstein, editors, Proceed-
ings of the 17th Conference of the European Chapter of the Association for Computational Linguistic-
s, EACL 2023, Dubrovnik, Croatia, May 2-6, 2023, pages 3787—-3809. Association for Computational
Linguistics.

Edward A. Feigenbaum. 1977. The art of artificial intelligence: Themes and case studies of knowledge
engineering. In Raj Reddy, editor, Proceedings of the 5th International Joint Conference on Artificial
Intelligence. Cambridge, MA, USA, August 22-25, 1977, pages 1014-1029. William Kaufmann.

Mor Geva, Roei Schuster, Jonathan Berant, and Omer Levy. 2021. Transformer feed-forward layers
are key-value memories. In Marie-Francine Moens, Xuanjing Huang, Lucia Specia, and Scott Wen-
tau Yih, editors, Proceedings of the 2021 Conference on Empirical Methods in Natural Language
Processing, EMNLP 2021, Virtual Event / Punta Cana, Dominican Republic, 7-11 November, 2021,
pages 5484-5495. Association for Computational Linguistics.

Shaoru Guo, Chenhao Wang, Yubo Chen, Kang Liu, Ru Li, and Jun Zhao. 2023. Eventoa: An event
ontology alignment benchmark based on framenet and wikidata. In Proceedings of the 61th Annual
Meeting of the Association for Computational Linguistics.

Yuan He, Jiaoyan Chen, Denvar Antonyrajah, and Tan Horrocks. 2022a. Bertmap: A bert-based ontology
alignment system. In Thirty-Sizth AAAI Conference on Artificial Intelligence, AAATI 2022, Thirty-
Fourth Conference on Innovative Applications of Artificial Intelligence, IAAI 2022, The Twelveth
Symposium on Educational Advances in Artificial Intelligence, EAAI 2022 Virtual Event, February
22 - March 1, 2022, pages 5684-5691. AAAI Press.

Yuan He, Jiaoyan Chen, Hang Dong, Ernesto Jiménez-Ruiz, Ali Hadian, and Tan Horrocks. 2022b. Ma-
chine learning-friendly biomedical datasets for equivalence and subsumption ontology matching. In
Ulrike Sattler, Aidan Hogan, C. Maria Keet, Valentina Presutti, Joao Paulo A. Almeida, Hidea-
ki Takeda, Pierre Monnin, Giuseppe Pirro, and Claudia d’Amato, editors, The Semantic Web -
ISWC 2022 - 21st International Semantic Web Conference, Virtual Event, October 23-27, 2022,
Proceedings, volume 13489 of Lecture Notes in Computer Science, pages 575-591. Springer.

Zixian Huang, Jiaying Zhou, Gengyang Xiao, and Gong Cheng. 2023. Enhancing in-context learning
with answer feedback for multi-span question answering. CoRR, abs/2306.04508.

B R EVRET SRS CE, HETI-ET60L, M/RE, FE, 202348 H3HZESH.
B2 WG
(c) 2023 FEFPLFEESVHIBEEHENEAS 73



HEESY

Devansh Jain and Luis Espinosa Anke. 2022. Distilling hypernymy relations from language models: On
the effectiveness of zero-shot taxonomy induction. In Vivi Nastase, Ellie Pavlick, Mohammad Taher
Pilehvar, José Camacho-Collados, and Alessandro Raganato, editors, Proceedings of the 11th Join-
t Conference on Lexical and Computational Semantics, *SEM@NAACL-HLT 2022, Seaitle, WA,
USA, July 14-15, 2022, pages 151-156. Association for Computational Linguistics.

Zhengbao Jiang, Frank F. Xu, Jun Araki, and Graham Neubig. 2020. How can we know what language
models know. Trans. Assoc. Comput. Linguistics, 8:423-438.

Maél Jullien, Marco Valentino, and André Freitas. 2022. Do transformers encode a foundational ontology?
probing abstract classes in natural language. CoRR, abs/2201.10262.

Takeshi Kojima, Shixiang Shane Gu, Machel Reid, Yutaka Matsuo, and Yusuke Iwasawa. 2022. Large
language models are zero-shot reasoners. In NeurIPS.

Xiang Lorraine Li, Adhiguna Kuncoro, Jordan Hoffmann, Cyprien de Masson d’Autume, Phil Blunsom,
and Aida Nematzadeh. 2022. A systematic investigation of commonsense knowledge in large lan-
guage models. In Yoav Goldberg, Zornitsa Kozareva, and Yue Zhang, editors, Proceedings of the
2022 Conference on Empirical Methods in Natural Language Processing, EMNLP 2022, Abu Dhabi,
United Arab Emirates, December 7-11, 2022, pages 11838-11855. Association for Computational
Linguistics.

Sha Li, Ruining Zhao, Manling Li, Heng Ji, Chris Callison-Burch, and Jiawei Han. 2023. Open-domain
hierarchical event schema induction by incremental prompting and verification. In Proceedings of
the 61st Annual Meeting of the Association for Computational Linguistics.

Bill Yuchen Lin, Seyeon Lee, Xiaoyang Qiao, and Xiang Ren. 2021. Common sense beyond english:
Evaluating and improving multilingual language models for commonsense reasoning. In Chengqing
Zong, Fei Xia, Wenjie Li, and Roberto Navigli, editors, Proceedings of the 59th Annual Meeting of the
Association for Computational Linguistics and the 11th International Joint Conference on Natural
Language Processing, ACL/IJCNLP 2021, (Volume 1: Long Papers), Virtual Event, August 1-6,
2021, pages 1274-1287. Association for Computational Linguistics.

Nelson F. Liu, Matt Gardner, Yonatan Belinkov, Matthew E. Peters, and Noah A. Smith. 2019. Linguistic
knowledge and transferability of contextual representations. In Jill Burstein, Christy Doran, and
Thamar Solorio, editors, Proceedings of the 2019 Conference of the North American Chapter of
the Association for Computational Linguistics: Human Language Technologies, NAACL-HLT 2019,
Minneapolis, MN, USA, June 2-7, 2019, Volume 1 (Long and Short Papers), pages 1073-1094.
Association for Computational Linguistics.

Yixin Liu, Alexander R. Fabbri, Pengfei Liu, Dragomir Radev, and Arman Cohan. 2023. On learning to
summarize with large language models as references. CoRR, abs/2305.14239.

Kevin Meng, David Bau, Alex Andonian, and Yonatan Belinkov. 2022. Locating and editing factual
associations in GPT. In NeurIPS.

Kevin Meng, Arnab Sen Sharma, Alex J. Andonian, Yonatan Belinkov, and David Bau. 2023. Mass-
editing memory in a transformer. In The Eleventh International Conference on Learning Represen-
tations, ICLR 2023, Kigali, Rwanda, May 1-5, 2023. OpenReview.net.

Shirui Pan, Linhao Luo, Yufei Wang, Chen Chen, Jiapu Wang, and Xindong Wu. 2023. Unifying large
language models and knowledge graphs: A roadmap. CoRR, abs/2306.08302.

Hao Peng, Xiaozhi Wang, Shengding Hu, Hailong Jin, Lei Hou, Juanzi Li, Zhiyuan Liu, and Qun Liu.
2022. COPEN: probing conceptual knowledge in pre-trained language models. In Yoav Goldberg,
Zornitsa Kozareva, and Yue Zhang, editors, Proceedings of the 2022 Conference on Empirical Meth-
ods in Natural Language Processing, EMNLP 2022, Abu Dhabi, United Arab Emirates, December
7-11, 2022, pages 5015-5035. Association for Computational Linguistics.

Fabio Petroni, Tim Rocktéschel, Sebastian Riedel, Patrick S. H. Lewis, Anton Bakhtin, Yuxiang Wu,
and Alexander H. Miller. 2019. Language models as knowledge bases? In Kentaro Inui, Jing Jiang,
Vincent Ng, and Xiaojun Wan, editors, Proceedings of the 2019 Conference on Empirical Methods
in Natural Language Processing and the 9th International Joint Conference on Natural Language
Processing, EMNLP-IJCNLP 2019, Hong Kong, China, November 3-7, 2019, pages 2463-2473.
Association for Computational Linguistics.

B R EVRET SRS CE, HETI-ET60L, M/RE, FE, 202348 H3HZESH.
B2 WG
(c) 2023 FEFPLFEESVHIBEEHENEAS 74



HEESY

Guanghui Qin and Jason Eisner. 2021. Learning how to ask: Querying lms with mixtures of soft prompts.
In Kristina Toutanova, Anna Rumshisky, Luke Zettlemoyer, Dilek Hakkani-Tiir, Iz Beltagy, Steven
Bethard, Ryan Cotterell, Tanmoy Chakraborty, and Yichao Zhou, editors, Proceedings of the 2021
Conference of the North American Chapter of the Association for Computational Linguistics: Human
Language Technologies, NAACL-HLT 2021, Online, June 6-11, 2021, pages 5203-5212. Association
for Computational Linguistics.

Anna Rogers, Olga Kovaleva, and Anna Rumshisky. 2020. A primer in bertology: What we know about
how BERT works. Trans. Assoc. Comput. Linguistics, 8:842-866.

Xiaofei Sun, Xiaoya Li, Jiwei Li, Fei Wu, Shangwei Guo, Tianwei Zhang, and Guoyin Wang. 2023. Text
classification via large language models. CoRR, abs/2305.08377.

Yiming Tan, Dehai Min, Yu Li, Wenbo Li, Nan Hu, Yongrui Chen, and Guilin Qi. 2023. Evaluation of
chatgpt as a question answering system for answering complex questions. CoRR, abs/2303.07992.

Xiaobin Tang, Jing Zhang, Bo Chen, Yang Yang, Hong Chen, and Cuiping Li. 2020. BERT-INT: A bert-
based interaction model for knowledge graph alignment. In Christian Bessiere, editor, Proceedings
of the Twenty-Ninth International Joint Conference on Artificial Intelligence, IJCAI 2020, pages
3174-3180. ijcai.org.

Jialong Tang, Hongyu Lin, Zhuoqun Li, Yaojie Lu, Xianpei Han, and Le Sun. 2023. Harvesting event
schemas from large language models. CoRR, abs/2305.07280.

Chenhao Wang, Jiachun Li, Yubo Chen, Kang Liu, and Jun Zhao. 2022. Cn-automic: Distilling chinese
commonsense knowledge from pretrained language models. In Yoav Goldberg, Zornitsa Kozareva,
and Yue Zhang, editors, Proceedings of the 2022 Conference on Empirical Methods in Natural Lan-
guage Processing, EMNLP 2022, Abu Dhabi, United Arab Emirates, December 7-11, 2022, pages
9253-9265. Association for Computational Linguistics.

Jianing Wang, Qiushi Sun, Nuo Chen, Xiang Li, and Ming Gao. 2023a. Boosting language models
reasoning with chain-of-knowledge prompting. CoRR, abs/2306.06427.

Xuezhi Wang, Jason Wei, Dale Schuurmans, Quoc V. Le, Ed H. Chi, Sharan Narang, Aakanksha Chowd-
hery, and Denny Zhou. 2023b. Self-consistency improves chain of thought reasoning in language
models. In The Eleventh International Conference on Learning Representations, ICLR 2023, Kigali,
Rwanda, May 1-5, 2023. OpenReview.net.

Jason Wei, Xuezhi Wang, Dale Schuurmans, Maarten Bosma, Brian Ichter, Fei Xia, Ed H. Chi, Quoc V.
Le, and Denny Zhou. 2022. Chain-of-thought prompting elicits reasoning in large language models.
In NeurIPS.

Peter West, Chandra Bhagavatula, Jack Hessel, Jena D. Hwang, Liwei Jiang, Ronan Le Bras, Ximing Lu,
Sean Welleck, and Yejin Choi. 2022. Symbolic knowledge distillation: from general language models
to commonsense models. In Marine Carpuat, Marie-Catherine de Marneffe, and Ivan Vladimir Meza
Ruiz, editors, Proceedings of the 2022 Conference of the North American Chapter of the Association
for Computational Linguistics: Human Language Technologies, NAACL 2022, Seattle, WA, United
States, July 10-15, 2022, pages 4602-4625. Association for Computational Linguistics.

Weiqi Wu, Chengyue Jiang, Yong Jiang, Pengjun Xie, Ru Li Kewei Tu, and Jun Zhao. 2023. Do plms
know and understand ontological knowledge? In Proceedings of the 61th Annual Meeting of the
Association for Computational Linguistics.

Hsiu-Wei Yang, Yanyan Zou, Peng Shi, Wei Lu, Jimmy Lin, and Xu Sun. 2019. Aligning cross-lingual
entities with multi-aspect information. In Kentaro Inui, Jing Jiang, Vincent Ng, and Xiaojun Wan,
editors, Proceedings of the 2019 Conference on Empirical Methods in Natural Language Process-
ing and the 9th International Joint Conference on Natural Language Processing, EMNLP-IJCNLP
2019, Hong Kong, China, November 3-7, 2019, pages 4430-4440. Association for Computational
Linguistics.

Kevin Yang, Yuandong Tian, Nanyun Peng, and Dan Klein. 2022. Re3: Generating longer stories with
recursive reprompting and revision. In Yoav Goldberg, Zornitsa Kozareva, and Yue Zhang, editors,
Proceedings of the 2022 Conference on Empirical Methods in Natural Language Processing, EMNLP
2022, Abu Dhabi, United Arab Emirates, December 7-11, 2022, pages 4393-4479. Association for
Computational Linguistics.

B R EVRET SRS CE, HETI-ET60L, M/RE, FE, 202348 H3HZESH.
B2 WG
(c) 2023 FEFPLFEESVHIBEEHENEAS 75



HEESY

Jingfeng Yang, Hongye Jin, Ruixiang Tang, Xiaotian Han, Qizhang Feng, Haoming Jiang, Bing Yin, and
Xia Hu. 2023. Harnessing the power of llms in practice: A survey on chatgpt and beyond. CoRR,
abs/2304.13712.

Shunyu Yao, Dian Yu, Jeffrey Zhao, Izhak Shafran, Thomas L. Griffiths, Yuan Cao, and Karthik
Narasimhan. 2023. Tree of thoughts: Deliberate problem solving with large language models.
CoRR, abs/2305.10601.

Biao Zhang, Barry Haddow, and Alexandra Birch. 2023a. Prompting large language model for machine
translation: A case study. CoRR, abs/2301.07069.

Tianyi Zhang, Isaac Tham, Zhaoyi Hou, Jiaxuan Ren, Liyang Zhou, Hainiu Xu, Li Zhang, Lara J. Martin,
Rotem Dror, Sha Li, Heng Ji, Martha Palmer, Susan Windisch Brown, Reece Suchocki, and Chris
Callison-Burch. 2023b. Human-in-the-loop schema induction. CoRR, abs/2302.13048.

Wenxuan Zhang, Yue Deng, Bing Liu, Sinno Jialin Pan, and Lidong Bing. 2023c. Sentiment analysis in
the era of large language models: A reality check. CoRR, abs/2305.15005.

Yu Zhao, Yike Wu, Xiangrui Cai, Ying Zhang, Haiwei Zhang, and Xiaojie Yuan. 2023. From alignment
to entailment: A unified textual entailment framework for entity alignment. CoRR, abs/2305.11501.

Xuhui Zhou, Yue Zhang, Leyang Cui, and Dandan Huang. 2020. Evaluating commonsense in pre-trained
language models. In The Thirty-Fourth AAAI Conference on Artificial Intelligence, AAAI 2020,
The Thirty-Second Innovative Applications of Artificial Intelligence Conference, TAAI 2020, The
Tenth AAAI Symposium on Educational Advances in Artificial Intelligence, EAAI 2020, New York,
NY, USA, February 7-12, 2020, pages 9733-9740. AAAT Press.

B R EVRET SRS CE, HETI-ET60L, M/RE, FE, 202348 H3HZESH.
B2 WG
(c) 2023 FEFPLFEESVHIBEEHENEAS 76



