UFSC: T4k aS A A TR A SR R

XIWRV?S, By L™, fphRRS, skEEL2, fEib2, ERL2, XKL
b7 Tk R2AE BB, 463100144
2ONONIX FEZPREN A SHET L5 =, 4632100144
VLI HENLIF T, 1175, % 5H#222006
1870806242@mail.ncut.edu.cn; duanjy@ncut.edu.cn; liujxxxy@126.com

W

FHAXZAME (ZSRE) EFEMNAT KR SJRBONA] IR RAIEES) -« — i 5
FHH: FHEAIEAS R AR ICECH TN AT R R T4, AT VA SGE R E AR
KATEUES - R, WERLEERTERDG —HRIERS X R MANFIES
B, BRZ3F ZEFRESHITRTE - Ft, AR —FOH ILACHEZE TR AR 5C R B 1%
TS —FHE S B TT 1 - Si—FERER S R R AR RIS, HE A L5
NFFEAIR R o [FEE, AT HEBHEE S B LR A S, 5IAFHEY SR,
B FEFERFE B AN SO RFEZS 6] « ARSCRTHE A VA SC I TR LA - 52
AR RIS RA ., FRewRelfIWiki-ZSLEIE £ - FEF R E1.6%F13.4%, K
TG —RHIE A (A A8 3 DA SRR RS ST A B B R -

KU RAMB; TR A

UFSC: A Unified Feature Space Construction for Zero-Shot

Relation Extraction

Yuchen Liu"?", Jianyong Duan®™?", Kang Sun®, Qing Zhang"?,
Li He“2, Hao Wang'2, Jie Liu"?"

!School of Information Science and Technology, North China University
of Technology, Beijing 100144,China

2CNONIX National Standard Application and Promotion Lab,
Beijing 100144,China
3Jiangsu Automation Research Institute of CSIC, Lianyungang 222006
1870806242@mail.ncut.edu.cn; duanjy@ncut.edu.cn; liujxxxy@126.com

Abstract

Zero-shot relation extraction (ZSRE) seeks to develop the capability to extract hid-
den relations from observable ones. Previous studies have highlighted that methods
matching sample statements with relation descriptions to predict hidden relations can
effectively tackle the zero-shot relation extraction task. Nevertheless, current match-
ing framework approaches often fail to integrate the feature space of sample statements
and relation descriptions, thus lacking feature alignment between the two. Therefore,
this paper introduces a unified feature space construction method tailored for zero-shot
relation extraction within a matching framework. We integrate the encoding modules
of sample statements and relation descriptions, supplemented with a feature similarity
loss. Additionally, to address feature spatial aggregation issues, we introduce a fea-
ture homogenization module to foster a more consistent feature space. The method
introduced in this paper achieves a performance improvement. The Fj values on the
FewRel and Wiki-ZSL datasets are improved by an average of 1.6% and 3.4% compared
to the previous best results, demonstrating the effectiveness of the unified feature space
construction as well as the feature homogenization module.
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KAME (RE) Z2BARESLHHE (NLP) W—IEAES, HIZETIRBISUR S F—xfs2
RZBIHIE SR ZR - fEmREVMCREEE LE2I0, XA MBERIBUE T8 fOERe - ST,
B RARTURMTH I, TR IEHRIE R A AN i AN SEBR -

N T AR Z AT EARFIFT SR RRE, FHEARK R (ZeroRE) LKL RIT -
P 5T (Chen and Li, 2021; Zhao et al., 2023)f# F [& i€ f)Sentence-BERT4# 55 (Reimers
and Gurevych, 2019)%f & R IR AT M ENFIR, FETFEARSM T LA EE 5 AR R
HUESS - BIIAST S BUS SR I BERR 1 -

B2, BEEMXAFRARDERMETE - LRRME . B9, B HGENHERE RS
TR, EHARBARHIE RTRERL & A it 4 FRFIE =S 8] - AR RS, B TR FHEA
2SR A, BT NR 22 S B E R IR B, N EAERFIE S B BRI R R IFEAT
gy . MEEAES THCHMERRD, BEPEENFTERNES - FIEATHES, 2K
BEGs T H— R IRIR 2%

AT, [ A8 B % 2 4 08 G B0 B R X AR AR = (B A @ A28, AFTRRAL X 4 FRAE
IR R R o WTable 1778, K ARRE “Country” 5 “Country of citizens”, 3 K R IR
% WREEONEET . R, BR“Country’ FRIRIZ K ARNEEMEAT AL, BR-ES
H “state” “country” FEAFRIAIIRNL, AR TREES 38 R R FEATX - FFH, =
F Z B M RUE R, AN T 58 RFREE “Country” 5 “Country of citizens” Z H FHE S
FRERE )RV -

KRR KEHR
Country country is sovereign state of this item; don’t use on humans

country of citizenship is the object is a country that recog-

Country of citi . . .. 2
ountry of citizens nizes the subject as its citizen

Table 1: AR RIRZERH] -

TEFHEZS R B, MUEESRCAER, FHEE Nk . maEmNEE, XTHREq)S
KAMARLE, HEBEETTEERSEMAFIEZ BRI AR ST - 2 P TR R R IR
ﬁ,Fﬂﬁuﬁ%ﬁmmﬁsw—ﬁ%ﬁ@moﬁ%,%ﬁﬁ%ﬁ@%,ﬁﬁﬁiﬁmﬁﬁ%
VCRECER IR -

ET LU AR, ZARSCBOH LR E E K R iR gD, R EaR B RTINS, R
BT Grd AR ] LAFE 4 22 3] B A il 18 CSERHE, ROPTREAMAZEREA = THCHE
B HH, fEEA ER— AR S KRR RRHE S A, F 38 BRFAE DT EC A0 T 48 [F] 14
fE=S [BI#EAT, $RTTETYICECAEZRMERE - WA, $&H —FRRRIE =S RIA 7V, (EAS BT X T4H1E
23 [A]_EAOFEBLE AT B IV ER =S Rl ERORHIE At B AN A) . BARTTE, SIAFHEAE IR
BARSERIZE SURR AR, RRZRHT B xS Tk RN B2 4 RAES A T THEARSFE S ik
FRAEAE LR AW 8 — 5 RAESS, BN G TRIRY BASRRIN ¢ R UM AL AR o [FI, FERARESR
MR, WEFEH SRR - ZREPCRRHE S B BN ImIE R IEA T 08, (88— AR
AR BB HI D E R 2 D EAR R AR TARRAE,  FE TR T AR AR DT O R A R

WFigure 177~ , B BUFSCTE #H (Ll K & 5 2% “Country” 5 “Country of citizens” I
T B M B, CRE-Matching (Zhao et al., 2023)H ¥ K F+ - £ % Ff A& @0Table 27
7~ , UFSCTE“Country” #1 25 7 FIFNES % £ 28 A 88 TRE-MatchingH K & >, Rl #5 25
ETES
% TAE 3 2 [E KR H B LA $72030- 8 — 0N L8 87 # K I H (2020AAA0109700), [E K B 9 Rl 22 5
4:(61972003,62076167) BB -
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H“Country” # A BRI o HAMAREE B9 0L B2 - [FI, UFSCTE“Country of citizens” #5
B IFPEREAH B>, BV E AR ZS ITHED 7 “Country of citizens” BV E gL iX15
1 TUFSCH IR FHIE Y S T VE AT LUK 5k R 304 FARFE R XA PR B sR AR ER R - H H.,
%m&ﬁﬁﬁﬁﬁﬁ&%ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ,UH@EWWW&NT@&K%%%@E

Ia]

A1 4 - H M2
FewRel#(#E 4 Wiki-ZSL#E &
100% 100%
75% 75%
50% 50%
25% l 25%
0% 0%
unseen=5 unseen=10 unseen=15 unseen=5 unseen=10 unseen=15
RE-Matching Country = UFSC Country RE-Matching Country u UFSC Country
RE-Matching Country of citizens ®m UFSC Country of citizens RE-Matching Country of citizens ®m UFSC Country of citizens

Figure 1: FH{LIR RAPRZE B R EXT L -

- er L — RE-Matching UFSC

GRS AR R A E KAWRE =7 T TP N
wnseen—5 Country 5 684 12 254

Country of citizens 611 5 233 45

Country 104 599 10 524

FewlRel. unseen=10 Country of citizens 592 44 454 18
unseen—15 Country 5 689 19 415

Country of citizens 734 41 320 20
unseen—5 Country 170 781 171 342

Country of citizens 854 16 232 7
- Country 84 711 191 348
Wiki-ZSL unseen=10 Country of citizens 658 24 397 15
unseen—15 Country 73 893 228 362

Country of citizens 662 37 317 54

Table 2: ML RPREE A B IR IE AR 34T -

2 HXIIE

2.1 REME

KA MBEERIEAE R LT SERBON a8 SR Z AR R, BAEE Bl BRI AR B Y
TR L EE RBIEA - BRI ED XETCNN . RNN (Zhang et al., 2017)FIETE (Guo
et al., 20217712 . FEETUILRIBESHEMA A E (Devlin et al., 2018), i FHFIIZRIERL 3175
RMPUES CER N —FERIER -
2.2 FRARRZME

TR R R ST RA HE E IR R R - LevyB A (2017) K FREAR K RAMIUE
SR ARIELR - FEE X PR, KRR EEANBER, Bl S 6% E N
MR E R 5E R B MEUESS - ObamuyidefIVlachos (2018)5F A Gk — CARZE S 7Y, SR
B N HR RIA R T AT AN SCR S HE . B YR BRI LRGS0 R e 2 Fimp B
AT ILEIIE LR F - ChenflLi (2021)5F Ni&it— BRSBTS e/ MUFEAR S 5%
RARZ EMER, SNRARFTHE. BEME, FERFIX REABRS B AR, FH K

i VL R A N E %%3170%—2@81% K, E, 2024F7H25HE28H.
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BRI R RTNMANT] WAIK R o ZhaofZhan (2023)55 NFE H —Fh4A BEVCHD /7%, FH)F I8l IC
Fig o3 i o Sk B SCAR DT EE AN B 7R SCUEELE o [RIRBENLRAE S RFRNE R AREARRS, T VLEE 5 EO
ANE] L3R AT T -

5 b HiEMEN, KX HEE = BELH

1. 5i— ﬁK%@%%?hﬁ%%ﬁ SIA], RS RTRE AT AR B T [ 4L A Ok RIIRAFIESS
BIAESS, ZRE—MERERS X RAFR L ZARIEZSH -

Zﬂk%ﬁﬁwh% (AT LR YRR B2 >) RIWT AR USRI RE 7T, i EE TR B
A2 R -

3. AU AL B R R X A HE T R5E « GBI BRI SRR STRHEZS B B R A
P RRFE AT 4 EY -
3 Ak

AR R KRR TR, FEEHEPAA[EIEHE - FIF, 1#H—F A ICHEZRE
FEARSE RIHENTI BT B — IR 28 RIR B 77 % » B 1% B8 A 22 0] 58 R g i Bof 5
K%@%E,#ﬂA%EHUB% RS — HIRFEZS (8] o £ —FRAF RS S0 51 - B 5

aﬁUFEUT“ R IR A RFFAL, FHAEAFEARBEVLREERERE LRl & MRS R, A BRI
FERICECHFAR AL, UG BB 3 S (LR RFIEZS [A]

3.1 [AREE X

THEARRME (ZeroRE) EEMHR, BT RRZEER, = {r{,r5,...,ri}F 5
STREIIR, HHEHBEAR N RAREEAR, = P4 ry, . ri . RAEESRMRZENHTHY,
BIR,NR, =0 FEEINGENE LA WK AESRABIEART LU - AR R
Ey¢§4tjj¢TﬁEEE@Ef£5L NGB, AESEn M EERBINEED = {(ti, t&, 52,18, di)|i =

Sn}, HFEREA - SKSEEed « BSLe? < A] Wk RIS rs S EH R K R IR A
ﬂ *%%”MY_U”Z}"?%J:XTTJbﬂ%?rsﬁﬁﬁrEl/]ﬁéﬁtl%Tﬂﬂﬁd HATFFAEICED, %3] 5 — /%%
EEERE, DUE 20 DT R AR A R IE R R o« ETII BL, B & Bm MR s
8D, = {(ti,eri, e2))i = 1,..., m}FIKNFRd = {dy,da, ..., d}EIAZEBMF, HE|IS5H
ARt R AL B = B AR +T13XTTL5€§?T“¢FﬁJﬁy*$ZFEﬁ?éf??ﬁ MEs R Bk AR =TT
H (162 rd) o BRI INFigure 2577 -
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Figure 2: UFSCHAYZEGA] .

T =EP ET R E RS, ;%317@?t 5@381ﬁ K, E, 20244E7H25H%E28H .
(c) 2024 rhlrhwc.fé'?%ﬂﬁmw?ﬂkﬁJ & 373



HEEE

3.2 RAMIREM KNS

N T HBREEEENFE R, RN X RAMAHTERINE . KRB RRS X
RN AN, EIWEREM EREXAEANGEE . Bk, RERFER, KA “the
relation between head entity and tail entity is R;” FIJE IR, LSR5 BSLR 2 Al p R
RWMENR - 25, FESENHE, RAR, is DB, XIRERE UG BAEH— P #
B

BN, ST HRZE “Mother” , 45 T HIHHA “the relation between head entity and tail entity
is mother, mother is female parent of the subject” - ¥E/RRMI IR FIFFERE BTN, &
JFEMAREM . IMARRIER, FEMRIFIEEER . & R Jﬁﬁ%ﬁ:)ﬂ)\ﬂ’]@ﬁ#
FEARFE =S [B] 1521 5 DR AR AL ?%Fﬂ%??mﬁ’?ﬁK SRR AR, (615 3 By
MEFEAFAEZS (] AOAE L B s

B, FERFIEAR AR DR RTS, EHERE - B, BARGA S R
H: REAT R ARG R MIIARRER, ST AR HRABREZNSF, UEHE UE
IR -
3.3 LGi—FHE= At

TRALRE R AR ISR 5 FE AR TE M IR R G — , FERIASFIER IR, DAY Bh SR i s
BN R AR FIRREAR S8, 25 HAR R B S B IE RS -

3.3.1 ZmigER

BT RATREF R AR P IRHERE B, BRELE A% 3] R AR IR . Buki A
KRR = [dir, dia, . . ., din) B ENTHATT &%%mﬁmw A (202307515, XTHEAF R
kB SR HATRER R, %E(‘?'J'iylh'iyf o INJE 1 Bert (Devlin et al., 2018)Hpooler_output/Z
RRFHR VLR TRy -

Yi = Bertencoder (d) (1)

H—HWIFEE W, BT HEAS MR AT I - Rk RO EREEAR LT . B
BIASUAL; = [t tio, .. tin| BN NIATE, (VA2 53 IR RR R AR SR - B, 5T
ﬁ?i’rﬂﬂ\ﬁﬁﬁfﬂ%ﬁl%%?ﬁﬂéﬁ ﬁFJ;HZL‘%%’HTwE<E1> </E1>~ <Fy>~ </Ey>4% RItR
ICt R ARG FNEE R AN E (Soares et al., 2019) o IR FH R — AR Bert RIRIGHEAN)
FRBUZ o RAL, [FIR M axpooﬁﬂ?%ﬂ%)%tanhﬁl%fﬂ%%&%%ﬁiﬁﬁxfl s xfe

hﬁl, Rt = Bertencoder(tzly RN <E1>,tfl, </E1>, RN <E2>,t52, </E2>, - ,tm) (2)

r

x5 = tanh(Maxpool(h< g, h{, h</E>)) (3)

SR HREEIAAR, K Bertiipooler output 2 Z T BIE R G, (EAFEARIRFAER
TNI; o

T; = tanh(Bertencoder (tz)) (4)

3.3.2  FREMERIIE

T EMAE R AT SR, BRG] NG LR R Lo - TR R R Ry, 5 AR
A AR 2 1] P R AL B cos (2, i), RFELAENFFER ITES im (25, i) « AR 3 BIFFAEAR D
B, RNRFILAERFIEZS (A PR AN, RO RHIE 2 18] AR LR -

Sim(xi, y;) = cos(wi, yi) (5)

Z BRI TN B ) DCECRE S, R ERFIEA IR R Loi - BT , A EBRRIA] LU 5]
2R APREARR] AR A S 1R 2 (A3 2 (ORAIEAR DU -« SRR TE L, AR I EEARHE S
AR LE2E s, MMELESimBUSHEAE R AMEL . FIL, F " FH R P A A E 15
&, BT BRI S B ELZ BRI TR EMSE, 1ENFIEAE PR R Lo - QLR

ZEEPET IS RS, 9%317011 9@381F K, E, 20244E7H25H%E28H .
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BAMANGIRES, @ AWrE DS TREE, CHEEA R . FEN B, i
B A [RIFR 25 FORE AR 5 A TERHE =S (A) B AORHER R, B AEAR o e B2 A DT I v A

Lim = MSE(Sim,1) (6)

3.4 FHEX SRR

WFigure 7R, HIRFF by Sy, AFEZ R P REEER, SybnE i F AR
fEwi ~ wpfE ILEFME RS, AT RE 2 BT R R A 0 Sy, MHITED « 20 2R (U H 0URE A4S0 B
HLEL, By SRR A B R iRy, 7T BE R AR S Z IR RCIBN, ANBk HOIZE Bl 1 2 1R
Ayio FIXFUAENRO, BEGLERFES SRR, B#ARES S5 AR R 2 H
A, BIAY X 73 3RS R HOHFAL -

&
1 1
i R,
1 1

wEeEr
ARy

Figure 3: fiAFFIEER SIS -

3.4.1 FHRFFER 1L
MERGE T EAE R AR, SRR EHE S [HFHT AR SR A Aggre -

Aggreij(yi,yj) = (1 — 2+ a) - cos(yi,y;) + a - cos(yl', y) + o - cos(yf, yh) (7)

Blan, TR Ry, BERE X R Ryaggre = {v1,v2.-- . ulye ¢ y}E
FEEGREGHAES . WEyERETE AR KRKZEMFILR G EAggre;, =
{Aggrea (vi,v1), Aggren(vi, va), - - -, Aggrew(yi, k)t ZJa ., NG E & &Aggre; T # 2
S5y R aE &SN Eyme - HREREES &SR G R Emargindt 17 B - & B AE /D
Fmargin, WERyme Sy EREZFREGER S, EZERESETZHHIBERR -
[R5 B AR RS SR Lo g gre -

Eaggre = maX(Aggreimaz (yia ymax) — margin, O) (8)

3.4.2 AFERKRER

SERTESS I USSR EENL I N BENLREE (Zhao et al., 2023) - HITRENLIERIEAE, BRIFER
REVERA PR O TR AR, B B IR B IR IR F- 1By, . WFigure 4878 - BRI, B OUEAfRE
REENLREENLH], VCESE R 5 & AR IE 5 SR RS IE A B ICEC AR S - Foh i, A
FEAREAS BENLRAE O ZE il Al & AR R -

RSB ra ™ UERFELRIESE B Yrandom P IIATER R B E B Yretricver, S5 FIZE R
FEREE Byneg o HT, BB Yretriever HEMIRFH Ry, R & B i = Hre MR FHIELHRL -

Yneg = Yrandom U Yretriever (9)

i FZhaofZhan%s N (2023)0 77 1%, 16 F 4HORL & DAL B i 1F B AE AR f AE, 5 01 FE AR B2
B neg TEEN UEEAR BRI ELS corej (w4, y;), FHITRAERIRL eg o HHinterval NiBZ
B, FORHEARRHES TR 2 [7] B B/ ME LD RN R -

B =P E SR SRS, %%370?—2@9\81ﬁ, KR, PE, 2024725 H%28H.
1. ExwX
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Scoreij(xi,y;) = (1 —2-B) - cos(zi,y;) + - COS(JUfl,th) +06- cos(fo,yﬁ») (10)
Lreq = max(Score(zi, yi) — Scoreimaz(Ti, Ymaz) + interval, 0) (11)
,:’I ,l”m
SRt | AR Exy
ARy )

i |5y,
kA Ex
Figure 4: FEARHIAFHER SIS -

3.5 BRI 5 B

TEINGRR B, BB 50 S5 T 53 BT Lgim ~ Laggre ~ LnegBEATEBEANAL o« FETRMM B, #&
B EEE AR R, 5 R AR FFERE Gy = {y1, ..., vis - . .,y P FED R R 2 8] FRFE AR L]
EL, HEE A Score; = {Scoreii (zi,y1), - . ., Scoreqi(xi, yi), - . ., Scoreip(xi,yn)} o 2, NE
A Score; P B F = 2 ES coreimar s B ymae ¥ BB R RIREE T 00 VE R EAIE At BTN 45 5
HEHLRBSE AR« t2HM R RZITCH (S, 192, rmas) ©
4 %
4.1 SEBEE

A3 43 B AE B A R S ST UFSCIE AL £ 17 17 4l . FewRel (Han et al., 2018)FIWiki-
ZSL (Chen and Li, 2021) . FewReli& — 1 # TWikipediaf FF i AL IE £, HF S 8RR TES
FEbrEmAL, HAES80F R RZIRE, BMXAFT00MEAR . HEiFewRell 32 H T/NEAR
SESESS o R ELEYIGH B S T Btk RIREEERHERT, HENH TR
1SS - Wiki-ZSLAg — 3 TWikidataF R EHE R I B A AR S, HEE113M X RIRE
193383 MEEAR o HFewRelbi ., Wiki-ZSLHE B L HENK RIS, HREEEARNIEAEESL
I 75

S5LUERRE R, BRIOEFES N R RREERNBIUESE, unseen € {5,10, 15} K EH
ANA] R RVREHIEE, FHRR &1k RREEN T I K RAR XA ST . [FIRS, NT
RIESEEIOSE R AT S, BHSRH EE TR, BN K RS EIER, B8 REN
AR

4.2 FERRER

NT B TTIERERE, AR SO B S8R E IR A A R T R R e B T TR
FEAR S ZIMEUTIEHATR B RIS, I8 HOBR T Bt BN IRAT RO 2R T KR ) AL AR 5 R IMEUT
o

e ZS-BERT (Chen and Li, 2021): —# & FIRAE KT AR RAMBTE, 250k
FIBERT#ISentence-Bert{F 11 4 i #5 X FE A F K RFHAFEITHRIG - Br T 5 RIKH, 18
{5 PO U2 ST BT IR R A AR 25 (B 0

e PromptMatch (Sainz et al., 2021): —FISOTARIAERGNEREAR R ZMEBOTE, FEEARATT
AT LR

%:+EE$E%%E§%k§%Y$,if&?ﬁ%ﬂﬁ,tﬁ,¢E,mmiwamaéwao
1. ExwX
(c) 2024 PGS ASWHHIETALWERS 376
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e REPrompt (Chia et al., 2022): —FET AR R WEEE T HAL A MBUTE -

e SUMASK (Li et al., 2023): —MET BRI T REA R AMBUTIE, FRAMBUES
NERFEES - B R EAR R FAEER, FAOEETEREE RS . KRR
FIWTAITE AIVEED, BN HIE ) DLHD B SE A Sk AR AR AR -

e RE-Mathing (Zhao et al., 2023): —FSOTAFZE T ILELAIZEREA R RMIAE, FH—H
PR DTECALE], TR A RRHERE R -

4.3 IR

R GRS R > FBert/E A E ARG E:, T A FHBHGE —HAS
A 0GR 1Y KL, 7K 3§ FBert-base-uncasedfE 4 #7418 A) F1 % R A 1 5 15 28 -
1%t BlAdamW (Loshchilov and Hutter, 2017){E 7 fI {t #5 , batchsize 124+ unseen €
{5,10, 15} | FewRel#{ #% £ Fepochs® B H2- 3. 3, Wiki-ZSLE # % LFepochsr Fl
N2~ 22 3. MGREREF, #3)RN2e-5. FE, RAPRE ] REH, WA RLN0.2.
B 5 K05 68 00,2, 51 R A B LSRR B Ry, 0 BE R R0 B AU Rrehs, B R A B
FEmargin’70.95, x/NMEAREFFinterval 90.06 - fFunseen € {5, 108, HHERINK R E XL
AR AR FEunseen = 150, SUEFH KR E AR R Ak - FrE S5 ff INVIDIA
GeForce RTX 309017 -

4.4 FELEKER

3 Wiki-ZSL FewRel

unseen Tk Prec.  Rec, F Prec.  Rec, Fy
ZS-Bert (Chen and Li, 2021) 71.54 7239 7196 | 76.96 78.86 77.90
PromptMatch (Sainz et al., 2021) 77.39 7590 76.63 | 91.14 90.86  91.00
5 REPrompt (Chia et al., 2022) 70.66 83.75 76.63 | 90.15 88.50 89.30
SUMASK (Li et al., 2023) 75.64 70.96 73.23 | 78.27 72.55 75.30
RE-Matching (Zhao et al., 2023) 78.19 7841 7830 | 92.82 92.34 92.58
UFSC(ours) 85.84 84.43 85.11 | 92.74 9231 92.53
ZS-Bert (Chen and Li, 2021) 60.51  60.98 60.74 | 56.92 57.59 57.25
PromptMatch (Sainz et al., 2021) 71.86 71.14 71.50 | 83.05 82.55 82.80
10 REPrompt (Chia et al., 2022) 68.51 74.76 71.50 | 80.33 79.62 79.96
SUMASK (Li et al., 2023) 62.31 61.08 61.69 | 64.77 60.94 62.80
RE-Matching (Zhao et al., 2023) 74.39 73.54 73.96 | 83.21 82.64 82.93
UFSC(ours) 75.37 76.58 75.95 | 85.82 85.97 85.89
ZS-Bert (Chen and Li, 2021) 34.12  34.38 34.25 | 35.54 38.19 36.82
PromptMatch (Sainz et al., 2021) 62.13 61.76 61.95 | 72.83 72.10 72.46
15 REPrompt (Chia et al., 2022) 63.69 67.93 65.74 | 7T4.33 T72.51 73.40
SUMASK (Li et al., 2023) 43.55  40.27 41.85 | 44.76 41.13 42.87
RE-Matching (Zhao et al., 2023) 67.31 67.33 67.32 | 73.80 73.52 73.66
UFSC(ours) 68.61 68.86 68.72 | 76.02 75.14 75.57

Table 3: BRAAEPN D TREAK R MBCEIESR LAV EZLRLER -

UFSCHEWiki-ZSLAIFewRelZU #& 5 1 5L 485 45 S W Table 3T7R « M LSS 45 R A a] DL R,
FEE S [F BUR A AN 7] 52 Runseenft , UFSCHEFewRel 5 Wiki-ZSL_E #2148 T I 5 2
%o 52 HiREMSEREE, UFSCHFewRel I I B F 1438 51.6%, #EWiki-ZSL_ Iy (B 15
PR3.4% o ZS-Bert 2 EH AT EREA L REUES R, (HE KRR gD 7RI 45 FE
G BN, SHARNFIERRENE—, SEHEERAME . PromptMatchf#H B {EE S1HLH
STREARFFIESEAT AL, UFSCH RN FEAFRAE 4T = M al 4000 B iR A HRAE, (BB B IR K
$EF+ - REPromptE I Zr it 72 A 48 37 09 0 RN EUE XT3 4T 14% - 5 2 A0, UFSCHE
YNGR 2 A 6 RO AR PE B/, BRES A B AL AR BE - 5SOTA TS ¥ARE-Matching#f
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t, UFSCHi—HEARIEA) 5 Rk RMARFFIES /], F EAE TN b B BUAS BE AR B DL EC P fE - [F]
If, UFSCHIFFIEY 5] AR A AT DA R BN 5] BRFAE 25 R o3 A, RFHEBLSR RAR SR 93 FEBE
JIEEfE - SUMASKAETHBGS i 5| AR B, 5 UFSC—HEA F 15 A ITRL R 7 2058
FCR RIIUESS - IRTMUFSCH AR FH AT B SMERFNIR EE R R AR (S B T B 45, It R H
KEALRRHEA] A P ICECAR R, (AR R SUMASKH R KIRFA - X5t T80 —FE2S (B /Y
SRR S CRE, (RIS AR S — I 3G & R IEROR
4.5 THRISEE
4.5.1 RAFEAREHKIEIHRISLE

AR B = H SRR T IR AN R 25 1) 58 R SR TR RERY RN o« PromptZH {F HIER
5% 2 E AR R AR FI a0 T = ZF5% “Mother” ,  f# FI$#iA “the relation between head
entity and tail entity is mother, mother is female parent of the subject”; LabelZB{# FHFR%5 &
ZE M HR R A A, 180 “mother is female parent of the subject”; NoPromptZH{Xfif 5% &
EXNENFZFEIA, W “mother: mother is female parent of the subject” « ZZHSCEGH, EAY(Y
KAANF R REREBITIE, ERE DB —E . KRIGER K Table 45775 -

N Wiki-ZSL FewRel
unseen Tk Prec, Rec, Fy Prec, Rec, Fy

UFSC-Prompt 85.84 84.43 85.11 92.74 92.31 92.53

5 UFSC-NoPrompt 83.54 82.39 82.94 91.85 91.35 91.60
UFSC-Label 83.60 81.90 82.71 91.30 90.67 90.99
UFSC-Prompt 75.37 76.58 75.95 85.82 85.97 85.89

10 UFSC-NoPrompt 73.59 74.39 73.97 85.64 84.32 84.96
UFSC-Label 73.58 74.48 74.01 85.72 84.80 85.25
UFSC-Prompt 67.44 68.94 68.16 74.92 74.70 74.79

15 UFSC-NoPrompt 68.61 68.86 68.72 76.02 75.14 75.57
UFSC-Label 66.62 67.52 67.03 74.92 74.33 74.62

Table 4: < R JHIANFFE TTIARIHLEL -

DIEIE S FewRel F NG R NH], FEunseen € {5, 10}, PromptZAAH L T NoPromptd, #
R BEZEMAESERRA . X5 TR TSR IEEREERNEZRE . MEAT IERK
Z I, NoPrompt I THAF RIS %A, ZWWEEH LT PromptéH - FI, KR HIAKEE R
FAAETI 25 (A 58/ N, A R R IR LR A A E B FEE M, FIRTERN X RIRZH, (Ck
R ZRE XNER R AR, DOERALERERGIA .

Xt Prompt4H S LabelH 7] KL & B, TG iBunseen A {E , Prompt4H Y 52 56 45 & 5 11
TLabelH - MELTIERWIRERER, SIARRIERAG BT LI IR TR 5% TR
BHEEZREAFEIELR - RS I ARRB A -

N - § Wiki-ZSL FewRel
\Zrﬁ 3
KRARDR GRS Prec.  Rec. Fy Prec.  Rec. Fy
UFSC-Prompt 77.32 65.17 70.72 | 94.92 34.71 50.84
Country

UFSC-NoPrompt 73.30 25,83 38.19 | 97.59 23.14 3741

UFSC-Prompt 71.23  98.50 82.67 | 63.78 95.86 76.60

Country of citizens | pg NoPrompt | 57.37 9589 7179 | 60.14 9657 7412

Table 5: unseen = 1085, & RIFR TN T AL RARZE A HLEL

HH, sIAXRRIERAE B LI BB B R R B AR DL 8 RAR%E o« WK Table 517K,
fEunseen = 108, PromptH X T 3 RFRE “Country” i) A Bl R A NoPromptHH & K&
F, BIPrompt4H%f T “Country” br25 I IEMEARHA R E 5 - X1Bm T3 ARRIEREREEA
Wi F “Country” FRE ()56 RIGARFES & B FR . ST “Country” FRE X AR 5
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HIFHEAREREZS B ERE CRRE, FEETN T “Country” 5 “Country of citizens” iX %] FH{LL

PR & BRI X 5 AE

4.5.2 FEXSUESRIE RIS
NERBARFAEISTGUTEERERARR T EN KRR ZmW, ATixE

ZHVH ALY o SEYS 45 SR WTable 687 7 - NoHomogenization 58 4= 25 ik 7 1iE 35 5] (L 1R

B; OnlyDistinguishZHIN EFRAFEARIG R TT1%; OnlyRetrieverHAN 25 BRI ST -

5 Wiki-ZSL FewRel

unseen Tk Prec, Rec, F Prec, Rec, F
UFSC 85.84 84.43 85.11 92.74 92.31 92.53
5 NoHomogenization 83.74 81.47 82.55 89.76 88.98 89.37
OnlyDistinguish 84.45 83.33 83.87 90.92 89.99 90.45
OnlyRetriever 84.25 82.15 83.15 91.54 91.06 91.30
UFSC 75.37 76.58 75.95 85.82 85.97 85.89
10 NoHomogenization 73.16 74.53 73.82 85.46 84.85 85.15
OnlyDistinguish 74.70 75.68 75.18 84.78 84.34 84.56
OnlyRetriever 73.72 74.26 73.98 86.04 85.44 85.73
UFSC 68.61 68.86 68.72 76.02 75.14 75.57
15 NoHomogenization 64.91 64.72 64.79 76.11 74.55 75.31
OnlyDistinguish 68.09 68.28 68.16 73.97 73.07 73.51
OnlyRetriever 67.33 67.10 67.19 75.17 74.55 74.85

Table 6: )5 HUBIRAN R E IR AT HUEL -

SCISLER R, AEARFRMEOL, SER AR IR S VA S U AR R AT LU TR 11
MrERE - B, E—LRN, PMOTIEMEEANTT, FRHE AT DUE I 2 B3 AR e -
TMAEWiki-ZSLEHEEF, A S E A REE & & MR R - 1X /& T Wiki-ZSLA
WIREATFAE R SR « R, SHEREFIE A0 HF 7] LURE R R AR EARR AR TR E, A
[RIAREE RV RE AR AR 25 [A]_E A S AR TRIBE R, 4l ARG 7 6] DL I R A SN

453 G HHE M EERMER

N Wiki-ZSL FewRel

unseen Tk Prec, Rec, F Prec, Rec, F
UFSC 85.84 84.43 85.11 92.74 92.31 92.53
UFSC-LabelLoss 73.85 70.48 72.10 78.66 76.37 77.48
5 1-Encoder 64.72 60.34 62.34 73.88 60.60 66.10
2-Encoder 57.44 55.32 56.33 83.45 81.16 82.26
UFSC 75.37 76.58 75.95 85.82 85.97 85.89
UFSC-LabelLoss 51.01 51.97 51.47 63.45 61.80 62.56
10 1-Encoder 50.72 42.78 46.13 64.01 46.12 53.56
2-Encoder 63.40 61.31 62.24 71.25 65.94 68.45
UFSC 68.61 68.86 68.72 76.02 75.14 75.57
UFSC-LabelLoss 51.98 50.92 51.43 56.09 54.19 55.08
15 1-Encoder 51.41 41.05 45.45 53.10 41.13 46.24
2-Encoder 55.04 52.46 54.65 61.44 56.58 58.82

Table 7: R HG—HFIEZE AT IARIHLEL -

AT I AR AE S [ 2 A 58— X R B BE 2 ME o T Rl SR 55 Y 45 SR i Table THTOR - 1-
EncoderH f# F A %% >] B)Bert®f ¢ 74X 3 47 9 15, {5 FH [ 7 AYSentence-Bert (Reimers and
Gurevych, 2019)%f iR #4179 HS; 2-Encoder i FH W1 1> M 32 A Bert 43 51 % £ 748 5 $ 8 35 47
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Yt o W LabelLossHSEES2H, R RIFE L o RS URHEA S, DS IERHEAE (1
TR AR T RETH R AER T -

EMESRT, UFSCHIMEREI L T 1-Encoder « X J& BT 45 — BIHFAE 25 18] #5 Bh AH [F]
WA S ARG NG — R IER R, 15 & 725 SR IE A U 1T B A IR
TR S - X E1-Encoderfd #12-EncoderfH 45 S r] LLA TN, 7] 22 3] R dm g B s PE BB AE K
By B AL T B E B A G AR R . AT LUEE O TR 0 M 2R ST H A AV RFIE (S B - i G
HUFSCHILabelLossZH45 AT LUA I, MBI T R RINE L 2RI, FrEAE LR K IE R
7] FIRE AR IR S R A R IR R R IR =S (8] B RAE UM, ST — R IE S R 5t PRI M REE & 5
KTt -

5 45

ARSI T —ME TR AR AR T REAR R R BT - B R AR S KA
R GRS BRI 5 NRHERE BRI, RAAEE TR S HA S — RRFIE S /] - [FIR, 1%
BRI S U T IAREARE R, A8 BRI SCEARF AL 73 A7 BI04 5] AR 25 [RIAL A

S5HSMEMERMEL, UFSCHER/NATUEAME, ETEIE &M 75
A, AR A TR e e - (B, RERBE — s RSN EIRE, AT AR T
FEAREST R AR, AREIAN R 2 BN AT - UFSCHIF AR AR MM AR, Bt HAE
THAKAIIERETI B AR T =16 -

M EERHILE R REW AR E L AR, WAAETRIEEBRIIRE — MER R
6]« KT PR AL A SN FIIR B AT DL R B R IE A B0 At — PR R UFSCAER UL R
FRIFFIE TS « R, TSR R SRR R B B ALRE S - I, FPIERMBERET
[FlfE B & AT Rt — MEBRT AR, Rt B EAR R k.
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