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Abstract

Relation triple extraction is a critical task in the construction of knowledge graphs. However, in
real-world applications, the distribution of relation types often follows a long-tail pattern, where
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many low-frequency relations lack sufficient annotated examples, severely limiting the perfor-
mance of supervised learning methods. To address this challenge, we propose a Chinese few-shot
relation triple extraction method based on a bidirectional entity-relation guidance mechanism. By
constructing a bidirectional information flow between entity recognition and relation classification,
our method enhances the interaction and joint modeling between the two subtasks. To improve the
model’s representation capability and classification performance, we further design a token-confi-
dence-based weighted prototype construction method, which dynamically assesses the semantic
contribution of each token to optimize prototype representations. In addition, we introduce a pro-
totype diversity constraint loss to improve intra-class consistency while enhancing inter-class sep-
arability, thereby strengthening the model’s discriminative ability. Experimental results show that
our method significantly outperforms mainstream baseline models across multiple evaluation met-
rics, demonstrating its effectiveness and generalization ability in few-shot scenarios.
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EEXIAREREARFRER I 8, D FEASE R = o iU (Few-Shot Relation Triple Extraction, FS-RTE)iZ#i
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P SR JE R RIEAE e iR A U R SR, FREE T ST AT R RO (4]0 %07 SUEE R TE b, (TS0,
B DREAR S SR G A T EE R — R R B B0 R 7 e It i) S R e DL T P X R G G 2
ATREBINTUAR MR, FHIEEERRTM[S]. SR FRGEIARIEM MR RADNTF, LTI ¢ R 001E
N5 FAE BB SRR AL, AT S M SCARIE X 22 Sy R R[5 SRTT, 3 P P ) S 5890 XA A
ik Z AR 50 R Z A IASH, BRI TR RORIRIARE Sy ok bR in) @, BTN 52 Sk oG
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SEBRIRIIX 3 BEA L o AN, B Tl Bk = 1T 45 R 1 20 SROL o S B 2 R g AT Y, i —
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R RKRREIME, LKA RZWA G T Sk G 8 RGN E R n SO sk, FAETIX s
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Figure 1. Framework of the proposed model under the 2-way-1-shot setting
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TE e MBI B SR BRI 2 5, ARG ST B SRR B WS — 1
PUSEARIR . 2RI KBS R S A S o SRSk =3 AR X RN KRR L, %
PRSI L, LU SR SR LK L,
T2 R AP, T 55 BT X160 5| SHUBI S R 7% , e 0T 25300 R A T R 0 0 K )
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Table 1. Statistics of two datasets
= 1. BN EEENSITER

K5 FewDulE1.0 FewDulE2.0
HES Y 15 15
IOAIE K 2R AL 14 14
VIR EL 14 13
AN KRMIA) T 400/50 500/50

4. &

41 XWQE

4.1.1. HIEE

N T ER DA R R = e HMBUTES, FRATERE TN EIRSE. & 1 BR T REEIRERN ST
Bl . TREHIFRH I, YIZREE. KAFSEMNNREZ WAL ESHIE .

FewDulE1.0 #4423 T A H A4 DulE [181M &N — 754, HEHERRETHEARSHE
FE T 1 55 SCOCAR B . DUlE T 72 T S84 O8 RAMBUTE 55 1 PPA5[19] [20]. 1T R A6 5 30
N TFEEZNRAZ =IO, NGRS e I — B0, IRAMUAR B AL & s — = Jn i
FF, WRATIHER 43 D RAIINTFHE. BEBERABANERE WA, BATERA H4)F
DT 400 (19 14 DR RIFGINERNRE: FMHRFEARBEZ I 29 MR ZREAIF, BEVLRIZH 15 4
TE RIS, 14 MERNRUFSE . EEBSEMRIN G, BATAE 25 BENIMEGE 8R4, FHTH
R ANHIEE. Kb, BRXREINGE. BUFEAMNHRE S 7585 400, 400 F1 50 541 .

L EERE b, oA 1k — B 7 o Bk A FewDulE2.0 54 . 1255 425 T DulE2.0 [21]#9 %,
SR GG TR FERE SRR T TR BRSSO AR . AH# T DulE, DulE2.0 (115 5 XUt 58 1
B, BAERREEM EEONEIR, BRI TAESIE S 2R S @A . AR5 FewDulEL.0
AR IR SRS, APR R AL & B — = JC AR, IR 3 55 42 N RRFINMEE T4 . R FRIFER
Ko e, FATRAFEAZEDT 500 (19 13 AR ZZENRIANNAEE, WHR 29 MG FRENLEE 15 AME
RINGREE, 14 MERNISIEEE . B G &0 BENIHEUE € BOE AR, M R gE, P Rt
RV . IFSEAINRER 73 AL E 500, 500 F1 50 A4

4.1.2. B

NVPAEAR R AR, FRAEE T JURh 2 (B 28 T 1k A7 06 Bl S8

RelATE [5]: J& T 5655 R 5 SEAR RO 107 VR8I U v 5% L AR ok R R, i DA% ALY
NEIF, RIS R Sk Sk S R SR, MR MR SR IE . Sk 2 RS, ST ORGSR T
195 R =41 EL .
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PTN [14]: J& T ek R AR MIBGER. 207338 7 — e TR TR AR SE, ARG8T 5 R0
i SR A = JC HAL A AT HERE, IR MR R S, A SEIU & = o 4.

MGFTE [6]: J& T S 5¢ R H5 S HHEE 2. 207 052 H XUR B EAD 25 D [RIHERE, JRil s 7 7Y 2%
RS R SR SR 5 00 R ] SRIBENE, TR TR DRI 3R B A 1

SQGE[16]: J& T Sk xk RMEG| FHMBGEN. ZINEBELME SR ESENENENER, 46
2 GO0 HLF STRNSCAACRFAE G 5 SR, A RIS A 22 5 55 2K R IR TR A, SRBLAD FEA SR R = o 41K

4.1.3. LIRS

AR Adam AL 5 [22 AR A SHOHEAT AL, F R P ZRIE SR EL - 15 ST R E N 1 < 107,
HABEREZ N 13107, BEZMATCN 1 x 1074, JIZRITFEH ] StepLR 2% > I E5eng, &
Zk 1000 K7 SR IER— K. IZRE Z AT 5000 20, FELERE 500 2 — U LE = UG UE PFAS Fh R IEEE
PERETCHETE, ARATZ ISR, PRI RLA .

ARG TT T, FRATVIESE N-way K-shot FI/DFEARZE S WE, 40 AI#E FewDulEL.0 F1 FewDulE2.0 %{
PE4E AR S-way S-shot 5 3-way 3-shot PWRLIAE 5. BAAM T, BMIIZAESEE N <K MriErea
PISCHFERAN 1 MREARIE AR . P SCB I REE BT ISR, i SRR PE e e i LR AL 24,
FAEMNASE bl i & ERe . BhAh, EZEFHURRE T, RERS WEN 12, NEFHRH A, K
B4 0.05,

AW FCR RIS B R T2Z 0 SCHI 254 % #% chinese-bert-wwm-ext [23], 1ZBAIFE AT S5
28 %F L S IR IO UE B A R PERE IR H .

BRI PP 729 7 AR S M0, A FL 030 RS03R4 [l 28R PR AR B 1) M i o

JIT A 9256 /E — S L 4% Intel Xeon Silver 4310 CPU @ 2.10GHz. NVIDIA RTX 3090 GPU % 256GB 77
RS 2% 52, #:1E 248 Windows Server 2022 Standard. SZIGFAIE3ET PyTorch 1.10.0 VR 2 2 S HE
28, CUDA MRAN11.1.

Table 2. Main results on FewDulE1.0
52 2. FewDulE1.0 BT EL4ER

. 3-way 3shot S-way Sshot

AR - -
LIRS Hln & F1 7341 Ffh FE e F1 73 %

PTN [14] 43.40 43.40 43.40 40.80 40.80 40.80
RelATE [5] 48.30 52.73 50.42 47.46 50.32 48.85
MG-FTE [6] 64.05 61.46 62.43 63.57 61.51 62.43
SQGE [16] 31.47 19.06 23.74 34.69 17.68 23.42
Ours 66.46 65.21 65.65 66.18 65.29 65.64

4.2. SEWFHEER

1% 2 RMZE T ANA 7772 AE FewDulELO 24 4E FvERERIL. TTLUE H, 7E FewDulE1.0 #¥54E -, Fr
PERERLLE B MESBEE R EER TIA BR 7%, F1 08055 51k 3] 65.65% (3-way 3-shot) Al 65.64% (5-
way S-shot), 5l Ik REBR AR 5T L 7 MG-FTE [6]32 5 T4 3.2%. BhAbh, 1545 M5 M i i () B ) e A
J71% PTN [14]F1 RelATE [SJAHLG, ARSCHVEAE F1 fabn Loy aldg e 7id 20%M 15%, #E—PIRiF 75k
PR 2 BUA 5 SR TEAR PR 264 NS B2 B S BcG @B o) . N E RS R, & 2
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EWR &

221 7 A HAE FewDulELO £k L1 F1 BRI, #2208 7 ALK TERER S -

[ 3-way 3-shot
B 5-way 5-shot

F1 Score

SQGE

PTN

RelATE

Figure 2. F1 score comparison of models on FewDulE1.0

2. FewDulE1.0 E4&8Y F1 4 #xftt

Table 3. Main results on FewDulE2.0
52 3. FewDulE2.0 BT 4R

MG-FTE

65.65 65.64

Ours

win 3-way 3shot 5-way Sshot
- miE  AEE  FIANM MWE  AEE  FLaK
PTN [14] 28.60 28.60 28.60 29.40 29.40 29.40
RelATE [5] 42.43 45.43 43.89 40.84 43.81 42.27
MG-FTE [6] 59.60 60.47 59.82 59.82 60.46 60.03
SQGE [16] 17.56 14.09 15.63 15.90 11.27 13.19
Ours 62.63 62.15 62.18 62.76 62.39 62.46

% 3 JBIR T ARIJTIELE FewDulE2.0 #4455 ESRiR 45 . tH T FewDulE2.0 IR 4519 5 9 5 4% H.
AEHEZRURNE SIS, FUHE R @R i T m M EaR . R W, ARG RIINENA
1E 3-way-3-shot F1 5-way-5-shot {155 5 R I H €, 7E P AMESSH 43 A F 62.18%F1 62.46%1] F1 7744,
[ FE T A ST E 7. Hod, 5 MG-FTE [6]#H L, F1 %03 A48T+ T 2.36% 2.43%, B~ H BTt s
VRAETHDN B8 52 2818 SR IR Boag RIFROVZACRE D FIRSE M. AN 3 B F1 PEREXS EEARRIE /T LA
t, ASCTTVEAE FewDulE2.0 ¥ 52 FARSAORIFRSE, 7040 Ui B HAE B AT 55 P (1 3& BiPE 5 B i b

MG DRI R RERE , ARTNEERANBIRENA R E TS 7B PR, &
B RN RE RS BN R B BRI =2, R R BRI R A 11, XMl e 28 T A S sl
NI B AL 5 R B 2 AR MR L0 SR 2%, TERRTH IR B IR H A I [RIIE, A5 AR MR 1 I A2 B

S IR 5 ) A AR T
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Figure 3. F1 score comparison of models on FewDulE2.0

3. FewDulE2.0 &8 F1 4 #xftt

Table 4. Ablation studies on FewDulE1.0
5% 4. £ FewDulE1.0 EHIHRITER

3-way 3shot S-way Sshot
F " "
RS FEmE:s F1 73 % LtES FE s F1 4341
ours 66.46 65.21 65.65 66.18 65.29 65.64
w/o PDL 65.83 64.22 64.83 65.27 64.54 64.81
w/o WPC 65.27 64.09 64.49 65.06 64.54 64.71

4.3. jEmEhsCIE
Rt — DGR BT 7k A S AR R G R, AR SO T T R SE G S A 2 Xt LE SRS, BT AN R AR
B 5 o it s S AR M e 1 BLAR I

Table 5. Ablation studies on FewDulE2.0
52 5. 7 FewDulE2.0 E B HRITE

| 3-way 3shot S5-way Sshot
i RS FE s F1 73 % LitES FE s F1 4341
ours 62.63 62.15 62.18 62.76 62.39 62.46
w/o PDL 61.32 61.49 61.19 61.78 61.61 61.59
w/o WPC 61.24 60.59 60.76 61.25 60.71 60.87

FEVH RS b, BATT 20 L BRASER oh (y RS 2 R AL ) R R 22 R PR 20 AR, FAE FewDulIELO
55 FewDulE2.0 PI/ N4 4 LREAT X LL SN, S5 5RINEE 4 538 5 Pos. SREH], T2 KERnBUs LAy
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HNLHIIL R R 2R LR, # S BUSRIERE N R, Ul I X IR AR B A R DTk, o,
IS IHUHIRT F1 23 BER TN R, A B T2 S5 R BB ORI ) 0] s 10 22 A P2 SR AR AR AR S5 4% ]
SR AR T VLTI 5375 2 75 Th A A A T, Py S R et 1A DR AR 5 AR e R 2 AL R

FEGmAE A8 %0F LS, FRATTKE T AR AL 43 5 T 7S M 1 0 b SO SR A 2 AT . X e o ) 3%
i, bert-base-chinese Bl Google /& #fi[2], chinese-roberta-wwm-ext. chinese-macbert-base. chinese-bert-wwm
AT chinese-bert-wwm-ext 35 I TR KBRS 5236 % KA [23], ernie-3.0-base-chinese | HH & &K Afi[24].
FATHE FewDulE1.0 ##5 45 FJT & | 3-way 3-shot 55 5-way 5-shot WRSLIRAES5, 4R M1% 6 Fim. 45
7R, chinese-bert-wwm-ext Jifi & 7EPIMESS W IR =) FL 204, BT HAhgmiDat . %
B FE JR 45 Whole Word Masking (WWM) & Eefifi b, SR A 1 5 AR AOTE BRI EE 25 I ZRa 504K,
BE— B HETE 1 A SCRIE G SCRVEIERE . JCIAE A 44 SEAR AN TR S8 SR BT 55 Th AR B B 0
@R AR E . MILEZ N, RoBERTa fll ERNIE 5580 REFS /p 4R ks &M, (ARARIKE
Bl ZACREIA L o DAL, e P A C 14 B 5 ) Tl SR B 28 AN B T3 T SRR R R se 1y, oD
¥ NEYIAEE i EVER R A LI E O ES &

Table 6. Performance comparison of different encoders on the FewDulE1.0

%2 6. TEI4RIBEE7E FewDulEL1.0 LHOMERELLES

3-way 3shot 5-way Sshot
ELY TR
it EEJCIES F1 /3% it FEEES F1 /3%

bert-base-chinese 63.90 58.58 60.86 63.43 58.74 60.87
chinese-roberta-wwm-ext 61.48 60.01 60.42 60.31 59.48 59.79
ernie-3.0-base-chinese 60.34 59.00 59.36 59.22 58.12 58.57
chinese-macbert-base 62.32 61.02 61.42 61.86 61.37 61.53
chinese-bert-wwm 62.61 58.86 60.35 61.95 58.65 60.14
chinese-bert-wwm-ext 64.05 61.46 62.43 63.57 61.51 62.43

5. &g

ARSI SO REAR G B = T AT 55 0 R B SRRSOk L S 5 O R A RN 78 4 A )
PR T Rl T I R B SRR T v . %07 VR M SR ) 5 Ok R4 K IR XL S R
Wi, SEIPRANTARS I EAG . HE—20Hh, ARSI NS B EHLH] S R 2 B2 R R s 3, 43
ST RE SURIEAER M S E5 X BT, SEIRSE R EIR, BT J7V(E FewDulE1.0 &5 FewDulE2.0 %{
e EIRT FIREELR, WUE T HAE DR FIA RS20 T, BhAt, T RRSEEGUE ST T P> Rk
BEHO PR e TH LA 03 DTk, i a8 56t LU SIS — SR BL T SO ZRE S A B TE AT 55 Hh I B 2

E&UH

2% 3 AR T H (62002225); BT H AR 228100 H (21ZR1445400) .
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