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B2, SRR B 0K 28 H e R A, WA 1) RS (1) S 2 SCAR 119 5 28 Al JBUASE Y 1 HL AT B 3 T AR RSO i SCRRAE
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2 CR_RSAN &2

2.1 [EFEEHIR

BRI S0 AR DSk KR ZICHER N ey orove) ey se, € Eur, € R)LE HIR 43 3 5 52 4
BRKRES.

WK BE R n SR D HI— AT IS RAES R A AT 45 2 R H48 10 1 i 159 3 S0 A D A48 5
AR AT 0 VX L S o, B9 475 JE AR B0 O 15 B e S vl 0 4 75 AR RIS B3 19 SC A D L A D e ) e
BEER =JCH Cey, o7, se,).
2.2 HBNLE
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(DA JZ < JEUA 9 B W S0 SCAS A Sy A B0 ) B A

(2) F5 AT At < X 00 A B9 SCAS B0 380 77 1 3 00 43 2 ST R0 A ) B AT 1 G I 3 B0, 3R 1 SC A Bk
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FIF 75 ) - 28 3 B A 20 A F AT 8 T 3 45 B % £ 1)l R R S R LR B A L L R %A B
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Fig. 1 Model architecture diagram

2.2.1 BRI

R ) SC 2 SCAS A B e 2 A s AR TR S T 4 s AR TR 235 e SR OG R A B R T A AT R O vk ARG R
AR ARIXT 1 04 SE AR L A B T )5 S AT 55 0 R B 1Y) S AR 18] G 38 A8 A A 1) AR B U2 O SO D it AT 433
IPAJEHISCAR TR D, ={(prspasspi ) (h < n)op, (1 <<i < h) FR i M E LAY, HHEALENA
T 1) SRR 43 50 CED AR A [ = 0 19 mT R E ), DRI 43 K0 iy 1 1) 18 0 R e AT B 4 AR AR R] , DT 75 31 SCA iy 6 7R
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MTIESPO IS S N VALK P
2.2.1.1  AEAERR

FE T 1) 22 0] A S B L 1 S T A S A AR A R R B i BERT AR A i B SCAS DAY 1) B 3%
Rd={d,,d, nd,}d, (1<t <n) FRE ¢ Mi'ELHF I, ERB-LSTM ML A kS A
BN SGE UE B SCAR SRR s, MR R B W 4 F R IR s, # Ak 0 M EUETE K o, T
ERNINGSRNIE p, MEFHEF RS, g IHEE p, FEFIERR.

oc, =F(s,), (D
exp(a,)
A, EDN(p) ’ (2)
E k=START(p,> expla,)
END(p)
$: = Z/:START(pl)ap'i'l TS (3)
8, :I:SSTART(p,)7sEND(p’)sSivp(p;):I’ 4

START (p,) HIEND (p ) 55l minl p, JFIR O B RTI MGG KA E RG] 0 (p) Fomid p, WEKEKN.
2.2.1.2 KRB EOITE

A SCR FHFT 43l >Fe i 2 8 7 A 3R] A LS SR A B AR B p, WIRTRESEATIAIN p, (1 << <), p, M
P ZIRIHY CHRFE BE B LI p, J2 p, BYSEATIR] Y AT RE PR AR SR T DGR 2 850k 3% 7 i) 22 [ Y S BK o 32

R B e i R g, A 2 2% L, AR X R A R IE score, (po) TR 2231505 i 5 (6)
T8 p; &1 p, AT B score, (posp ;) s K () TR p, A1) p, Z B KK I3 E score (pisp;) s
RISy in] p, S p, B9 SEATi8), IF HAA) p; FiE] p, GBS AEAE A A CER AT REH Sl i 11530 p, 5 B AT G
WK 4 B0 B B A e A7 1R 5 HOCHK 19 T BEME L AT RE R 5 R 9 S AT 10 B 1) p, Y8 ACSEAR , B Jm 15 3 SO h 45
AT e RIS R AR m, BN ERE.$(p,sp,) Fonial p, Flia] p, 2Z[0) (4 FE 5.

score, (p;) =W, °F,,(gpy)’ &)
SCOT‘e‘,(]),' ’i)b,-) :Wu . Fu(l:gp’ 9gpj agp’ ° gpjjagb(]?m]),-))a (6)
score(p;sp;) =score,(p;) + score, (p;) + score,(pisp;). 7D

2.2.2 AR B AR

i A1) ol S AR ] G R AN Y i L 7 K SCAS g i s AR A8 T I S A L e B A R R IR f D) A
SUAR B S B8 8 S AR 56 22 A BT 55 1 ek i o 8 R T A 2R BRCSCAR rp A s AR i) 5 Gk Bz SR 1 4 G R L R
VA5 B R AR TR R0 R 107 S AR R AT A SR e

AR OB B T) 32 SCAS v R B 48 7 AR ) 43 0 A5 AR08 7 AR T TS A8 s AR ). 2 SCA Bl v 4 s AR )
IO ) S AR 2 ) — SCAS SR - 0GR = on A b Y Sk SR B R S AR W e i s s AR TR 5 SE AR O R I E A R
i) o B 32 4 7 A I R A R0 s AR 5 25 SCAR B Al b s AR ) X B A S AR 2 SR on A v Y Sk SE AR S
B SR 0% AR 7 AR 1 B A TERLHR 7 AR 3]

W 2 Jr7 o 1 B0 rp SE AR ) 56 22 38 2 6 7 £ 1) JIr 78 174 J6 R0 A B0 R 3R 35 K 1298 7 AR 1] 5 d g R e i 552
P4 . BB 9 S 1A 55 SR ] 5C FR 9 R B A R T S AR (] G ZR b L

R 4l 4 7 A 3] 14 53 28 A ST 7 AR B 3 B 0] 5 SCAS D r AR 3] am X7 B SR g R ) SC 2% SCAR H G
R =T ey oryve) ALY SR SER SR SR, MK SCAS Do g AR08 5 4 Sy % 07 SR, 75 U)X SCAR AN A A 3.
R G AN 7] 9 55 44 56 3R R — > A) F R BUAS [R]85 4 SR, B0 1 45 1 7 s s A 1) 385 e 1 L4 20 3R

Bkl R e 4. END IF

A AR D.Cepar,se,)s(mam,) 5. IF m, =e, THEN

i, D 6. D<D Wi m BN e,
1. IF m,=e¢, OR m, =e.,; THEN 7. ENDIF
2. IF m, =e, THEN 8. ELSE D<D

3. D<D iy m B4 e,
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Fig.2 The sample of demonstrative pronoun replacement and sequence labeling
2.2.3 JPHIRTE

YUAN Z908 {H, T I A BISO 53 0 4F Sy S5 AR 19 J5 48, 20 ) 26 7 3k S AR R R 9 Ak, 15 SR e %
M O Fan B R B S0 SRR 2 O R E B R AL AR SCTEFR T 07 15 AR T B

(1) R 28 3k 48 7R AR 1) B 48 1) SCAS S DK SCA B8040 o O B0 0 S S 4R R R S IR R AT BISO SE AR AR T8, I 43
SILLH AT AR R G2, HoAh 55 B SR T R4 H O £oR.

(2) 2 33 48 7 AR TR B 8 10 SCAS B3040 3 A LA P A 100 - QDA 48 75 A1) 25 48t Js 0T o7 S 4% 1) 457 8 A7 25 4 T
SCAS S SR T UK M BRI R SIS A B R B A 2 () D)X 4 s R D A S ) SR R S AR v Ok R B
SEARHEAT BISO SEARAR I 7400 L H AT VRN 8 IR 73 1 O 2o s @25 45 s AR TR 45 46 iR 7 5 44 1y
AL AN E A 400 T SCAR v Sk S U R SR T R R 57 B D) DR SCAS R R R Sk SRR
SR HEAT BISO SEARFR T, I BILL H M T AE R J5 48, Hofh 5 1 R SR TC 0 O 3RoR .8 2 AR 3.
Tl 5 B F AR 5 1 1 7 4.

TESCAS K A EU 56 RAFAE A4S SRR AE 2 A 2 S0, HAE AR Y ¢ & v, 5 1) 0 SCAS 1 0 78 1 L3R
KA A AN TA] B 5 X A5 IR PR W] DG ZR R 19 B SRR B A T AN ()L B T AR R A R A AR T AR
fff 1 RSAN HEHIC ) F 3 F ¢ 2 890 28 WL B R R 56 & F B9 SCA D AR R R AR 51 S, Il ad =t
(O X FRTE 7 5 AT i, 715 3 SCAR A SEAR-C R =08 ey orve,) s

S =RSAN D), (8)
(e, +r+e,) =DECODE(S). (9

3 £ I§

3.1 HEE

AR 3 S It FH A0 B B2 K 1 2 R S B B IR ) (T IS A8 ) (R O 5 S8 95 ) (O R RS ) R 2k ) RN =
R/ B R T s R ) A AR TR, Jh it 30 WA A R R AR A EL 2o 4,28 00 B BAS F) 1 154 SR AR,
CR_RSAN YN ZRFAB 534245 T 468 AT A 0 5 28 il B, WORCHE 4R 1 42 5 T 958 4 1 A AR )1 i A, 80l 46 vh 3 4%
iR AN 3 oh S AR ik o, cluster R SCAR HR AR R AR A AY 7 B R 51 . subtoken_map R X
A 1) 1 R 434 L.

BB IR 6 ¢ 2 ¢ 2 RI4N IR AE 06 0F 4 A G A5 RO 4R P A B 18 FhOG & L A b O 2R 0 I 10 B i
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THOLUNZE 1 iR,

"sentText": "& T4 WA T L O Bigikiki ), B BERRETFHE. ",
"relationMentions": [{"em1Text": "&F", "em2Text": "EF", "label": "FFE"}],
"entityMentions": ["ZF", "& EF"],
”Sentences“: [[u%u’ n'—\'n’ uﬁn’ nfuu, nﬁ_],n’ né\u’ nﬁu7 n?l%flru, nﬂiu, n%u’ HJ:u> HE‘H’ ”;ﬁ%", nj:n’
SR, K, K, U, I, v, e, T, T, TR, R,
U R
"clusters": [[[0, 1], [20, 20]]],
"speaker_ids": [["a", "a", "a", "a", "a", "a", "a", "a", "a", "a", "a", "a", "a", "a", "a", "a", "a", "a",
"a", "a", "b", "b", "b", "b", "b", "b", "b", "b", "b", "b", "b", "b"]],
"sentence_map": [[0, 0, 0, 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1, 1,1, 1,1, 1, 1,
111,
"subtoken_map": [[1,1,2,2,3,3,4,4,5,5,6,7,8,8,9,9,9,10, 11, 12, 13, 14, 14, 15, 16, 16,
17,18, 18, 19, 19, 207],
"genre": "dummy_genre",
"doc_key": "dummy_data"

(IR e Y s pA RN ]
I'ig. 3 The sample of data labeling
x1 XREBRHSHER
Tab. 1 The type and quality of relations

ES 3 72 Ak B T g e 3 63 RN il 7 X PNE 2
KRB 21 56 68 248 97 36 38 218 85

KFRFH TR TN Frif Lo T 4 kel 7S 380) Wk
KR 250 9 282 75 55 234 26 223 163

3.2 XftbkAHE

A SCHEHL RSAN, Bias, PEN Hl CasRel #i%1 5 CR_RSAN #4717k fE e #4.

Bias'™ 6 BIESO #RiF 5 (1,21 (1,2 43 R/ 4K 1 FNSEAR 2) M 45 & A2 OB AR 255 51, 64 16 & il B
158 AU 48 SRy — > 7 90 b 3 () AL 1Y) 5 %

CasRel"™ . 4 SR IR G — 3E i 16 05 1 b 1 25000 5 8 0% R T IUAT: 95 A OG 3R  Z J 46y = 0 1) 26 4 e 55 1)
k.

PEN® 4 4 28 56 43 ) 5P AT 55 43 X CIEAAR 43 X 26 3R 43 X Rl — AN JE 5243 X, AT 55 43 IXCRE B s, 3t
A AR SRR B 06 R A5 B S B 7 ik

RSANY, — B B bR 7 07 20 Ff Sk SEUR R R SC (5 8 CH L T AR AR &5 v, IR B SR 5 O R Z MY 28
HAF BB
3.3 iFMiEER

AN SR FRE 16 2% (Precision, P) , B B 2R (Recall , R) M F1 {HAE N 7 AR B PEN 885 TP Fn T
HE RN BB REAR R FP 3RS S0 O 5, SEBR O R B RE A B FN 27 TN R i, 52 B Sy L Y AR A 5
TN R i . 52 Br A R 0 FEAS 5L

K02 L 25 7 7 e MR B 8 20 09 B AS o 52 B 2L A9 Ho i, P =$.
T £ 52Ky ZLHOREAS th L 7 06 B 000 S 22060 L ). R :TPiiPFN.

gk it 5% 3% AT 1)E 7. 4 _ZPR
FL%@@K%E@ﬁ%Mﬂ$wﬁJH_P+R

3.4 KWIRE

ST A # ] Windows 10 #2:4/E R 48, i B 4 8 #% Intel i7-10700K AL FE$ 5 32 GB 77, NVIDIA RTX
3070 K. A A F Python Fl Pytorch FJ#E.
3.5 EIWHER

T KAIE CR_RSAN A 8 PE ¥ CR_RSAN 5 RSAN,PFN, Bias 1 CasRel #8581 7E 47 M fig b4 . =X
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Hegs Rk 2 fios.

H 3% 2 A0, CR_RSAN 51 AFE AT i o % SCAS B v 9 48 75 £ 1) AR 4l A R 580 30k a0 47 5 400, Jon o A5 78 4
WU SCRRAE 14 B8 1 DA S B A 2415 0 ZR 2 A0 1) SR X 22 [B) (R BOE R, i 1k BB 0 3 42 7, 5 RSAN AR A EU A o
FAEm T 2.96 NE SR A RS T 1,69 DNE AL FLESRE T 2.31 AN A 43 5 Bias BN HOR R
P T 6.61 MES A APIREEE T 734 NESALFLEES T 7.91 > H 40 805 CasRel B28AH LK B
AW T 12.06 NAE AL A RS T 12.29 MA SR LFLERE T 12.54 N H 4N 5 PEN B R
B4R 1 13,39 AT, A RIS T 14.29 A E A F LRSS 1 14.98 A E 3 5L DL ESER AR 5
IE T CR_RSAN H R A4 &% b

F2 BRI

Tab. 2 The comparison of model’s performance

B TH] 32 304 B TH] 302 304
B B
K=/ % HITR/ % F1/% LR HIR/ % F1/%
PFN 6.78 4.87 4.67 RSAN 17.21 17.47 17.34
CasRel 8.11 6.87 7.11 CR_RSAN 20.17 19.16 19.65
Bias 13.56 11.82 11.74

AL FEACTE i 2 )5 » R F B 09 3 5 b 1 07 %65 SCAR KR v 8 1 58 UE B9 5 0 b 1 O R I A Sk L B
PR A AR H 3 rr_origin Al CR_RSAN B HE1T A, HLxF b2 S an 36 3 .

2 3 AL BRI 0 816 U 7 R 45 A T 9 £3 FAREH AL
T Fﬁ Ja] ATt @i,{z‘: 2 8l 1Y %ﬁ{g a, {ﬁ TR AW Tab. 3 The comparison of sequence labeling method
PN S AACRE bR 4, 5 I A5 28 2 5 A 1] B 1) f ) . B ] S0 2 S0
A LI 0 o SCAR L. 5 2R IS AT s T D7 125 1) A5 50 A WiwR/ % wEER/Y% F1/%
PR 2 ) B B0 b v O vk BOORS B R A e T rr_origin 19.57 18.75 18.34
0.6 MHEH AL ARFEET 0.41 MEHSALFLHE CR_RSAN 20.17 19.16 19.65

P T 131 AN g i d el W B S B B A
LE 7 VR XA R RE Y B2 THE .
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Fig.4 The sample of relation extraction in folk literature
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Coreference resolution for relation extraction in folk literature

Wei Jing, Yue Kun, Duan Liang, Wang Jiahui

(School of Information Science and Engineering; Key Lab of Intelligent Systems and Computing of Yunnan Province,

Yunnan University, Kunming 650500, China)

Abstract: Folk literature is an important part of Chinese culture and has significant value. With the rapid development of
artificial intelligence, digital technology has become an important way to repair broken works and built the knowledge graph of
folk literature. However, there are many demonstrative pronouns and overlapping entity relations in folk literature texts, which
poses great challenges for the relation extraction in folk literature text. In view of these characteristics, the method named
CR_RSAN is proposed for relation extraction which is based on coreference resolution. This method uses coreference resolution
to obtain the position correspondence between demonstrative pronoun and the corresponding entity, and uses this information to
design the demonstrative pronoun replacement algorithm and adjust the sequence labeling method, thus improving the ability of
the method to obtain the semantic features of text. In addition, the sequence labeling method encodes both entity and relation
information alleviates the problem of overlapping entity relation in text. Some methods with the best performance are selected
as the baseline and verified in the folk literature text. CR_RSAN's precision, recall rate and F'1 value are increased by13.39,
14.29 and 14.98 percentage points respectively.

Keywords: folk literature; relation extraction; coreference resolution; attention; sequence tagging
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