— M ETFIDLSTM+CRF )7 3 F s B

iiﬁﬁ:H%Waﬁﬁaﬁ%@fbi%E
B TRAERAREANTERER, &, EI], 361005
{yqtong, pgye, biaofu}@stu.xmu.edu.cn, {ydchen, mandel}@xmu.edu.cn

W

B E SCAGE 295 M s, IR T SUREIF N AR E 1, BT E
BT BB o H BTG 2 5] A X 8 H shim BB iR b ik b - BT
W, AXHET —PEFIDLSTM+CRFM FHISIHEAL - L ARG B AR -
FHOIAMEL - E b b 4 = AR SC IS S MRS ) B Bh RN 4 o FEA TR
£ RS REN, BN TEER SRS EZER TBILSTM+CRFE&E .
T T I B 55 Ewﬂ&ﬁﬁ@%*lzﬂﬁﬁwmnoﬁﬁﬁﬁﬂ A
FRIFEFEFFIR T 12265 K UEEE FI150055 M5 « %%, AR IR S AN 4R
G L RIS T 91.7%A184.8% HITHEUHERAZ . HE Iz T4 LA IR .

FEE.  EESNT  EHIEFHE ; IDLSTM+CRF

A Chinese Main Location Extraction Method based on
IDLSTM+4CRF

Yiqi Tong, Peigen Ye, Biao Fu, Yidong Chen”, Xiaodong Shi
School of Informatics, Xiamen University, Fujian, Xiamen, 361005
{yqtong, pgye, biaofu}@stu.xmu.edu.cn, {ydchen, mandel}@xmu.edu.cn

Abstract

The main location describes the regional attributes of the public opinion content of
the text, which is a key attribute for public opinion analysis. However, there are still
relative few researches on the Chinese main location extraction. In this paper, we pro-
pose an IDLSTM+CRF based main location extraction system, which contains three
parts: location recognition, main location extraction and main location completion.
The experimental results showed our model is better than mainstream models such
as BILSTM+CRF in location entity extraction. Furthermore, there is currently no
standard Chinese main location evaluation sets. To solve this problem, we annotated
a dev set and a test set, which contains 1226 and 1500 articles, respectively. Finally,
our model can achieved 91.7% and 84.8% accuracy on these two sets and successfully
applied to the online environment.
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1 58

BE & T M SO B TR R UG, AT BOR BT 1 15 B3 KE A1 - 4] 35 B A AT R &%
Hh A 3E 25 48 (L 20 HE (Unstructured data) R BCRSERTIIR B N B EBITF K, kA 718 B
HY (Information extraction, IE)FI{5 B & (Information retrieval, IR )% A8 A9 THF 5T IR -
VRS, AR I E 2 & S E (0 and BKGE, 2019), THTE AR RIS B LS T
B EAE R RS, BN EEAHTRT . TR EESEYER, EIHT 5 BT
B R A e B EE AR L - B ERA(SE Fet al,, 2016), Z2/DT0% )RR
LA REHEMESEER - MiX ML FEERE NS SRR S
AR RERRY, TR FREEMS A S b B A B B AL O 8 SCh E s . B RTEIN 2
F R LA D, AR5 IR Dl AR5 A AL SR R B B B A B b i o
AT RN LIS BB T - ORI - I ARSS M ESHIARE -

BARE), 2SO JE S5 40 SO B 3 80 P RE AT SR A T LK Z(Pipeline) B FE 2, H
BE=ZTREDE. WARA, FEHEAHE, EHEh e o 2R E T a4 KRR
Hl(Named entity recognition, NER)&I, - 155 Tt B EIRFIINGEIRIE K, 56 KM
¥l (Conditional random field, CRF) (Peng and Dredze, 2015)F14 & 2% >] (Deep learning) )
1B 40 4/ 4 1 22 ) 2% (Recurrent Neural Networks, RNN) (8 ffet al., 2019)~ # FH 4
#& (Convolutional Neural Networks, CNN) (& & fand KME2E, 2019)FBAG T 8B4 H9 A4S -
Hrh, Fe AR 9 B2 W K F 1212 4% (Bidirectional Long-Short Term Memory, Bil-
STM) (Huang et al., 2015)F1[E ik B 1 22 W 4% (Tterated Dilated CNN, IDCNN) (Strubell et
al., 2017) - 77 T £5&BILSTMAIDCNNAUFFEFHEUIL 5, AR SCEE B FIEM L, BH T —1 %
TFIDLSTM-+CRFANTER LA At 2 SLARBIRRL, 72 T i 44 SERRBI &R 5 L rosess
LERRH, RT3 DU T A ARG -

B0 F s BOS AR P B[R — 2 E SRR SR B R, A SCE Se B p i 4
SEARHATF — BRI, BRI A SRR SCET AL ER R - 1AME B R E &,
B SR A A AIE ) BRI R A SUR R E SN, SRS A R 45 SSARAE SR P i B AR
o P EHIEL R, TP SCRAR OB E SRR RIS O TR EEE BT ST B BRI I R
BRI 2 5 SE PRI AL B A BB o AR SORIE P ERTE R, M T A/ /B =R
AR, 5% 430 ) R ILEL R 1% (Maximum matching algorithm )5 U3 i SEEE S5 b
4o BN <RE JEIRN R EIE AT LORF Eh 2y AE g E ) R X .

BRI IRE 2 S BBk BRI, anirE g K2 R A L B R AR 22 SQUAD (Rajpurkar et
al., 2016; Rajpurkar et al., 2018), HRARIHED) T 125 (4 5L EL## (Machine reading comprehension,
MRC) F[A]%ZF (Question answering, QA) RLTHIA & - B A E XTI H SR B A i H 4
i, HEMES—RITHFNES - REJOZIRE, IR EHEEIEE, L 827265%
HE ARG, iz s — 2 B TAERIAE R SERHR M T ZR Rt SR 1 o N 1 BN RS R

Thttps://github.com/zgzjdx/Chinese_Main_Location_Extractions

2 HMXIAE
2.1 H&HF

RO AR AN T EEZE . a) 2T HUN A2 FE BT (K S Het al., 2010; B et
al., 2017), FRNKERMEREA DS & HL--EAZ RSN, w9Lng”, 9L h®
%, & B - ZI7TER A _ER A RS AN SR AR AT UTED, AT SEEL kD 4
FRHL . BONMZITERRARE R, HE S ECNBE, T ORI R BB M ORI 1 5 )
MR, FEEREBEHARENIS, SEERBINA BZEAE - b). B TR E
JE (X Fiet al., 2007; EEHet al., 2010; & Het al., 2015), %7 i@ IEREITEIX L
BRI 1 44 748 (Ontology ) A MU AR ZE , FE 1M ok SRS S0iR FE DL BLSEE 2% 13 A - 1%
JHETRE ~ 2, BRERER ZKANR AR H 4E 5 g iR -

HETERAHZ R T EEIW TR a)bLEs 2> (Machine learning) /7 % (5K et al.,
2008; Firitet al., 2006; Maimaiti et al., 2017), iXE VLR FERERE HARE (Maximum
entropy model, ME) ~ F& /R A] K152 (Hidden markov model, HMM) ~ &N 4 .
He, FUHMILSEBESRES, AR Z, BRAEZERTREFS], 9T H
K(Undirected graph)BZ KI5 CF AW & - REGHAIRBITIEL, V&> T

B RSS2, BTN BB, WA, I, 2021468 13HE15H
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1. IDLSTM+CRFEZY # (AR ZEF5)

RUORFELF, — L5455 (FMEand F 2, 2010)3 B 77 IEREAE S I ADEAERE TF BUE90% LA
AR RNERR S, (1% 7 AR E Y GREIE I T ERHERAR o b). REE 22 >) 7 I (E et al.,
2019; ZEfet al., 2020), ZITIEFINLES 2 3] BORH X HITE TR T IR E M M 4% (Deep neural
networks, DNNs) H 822 ST FIHBURFIE, MR Rz (LEeS), B8 HATT B AEASE T
HEEBUS BT AR - R TIRE %S FH & RS F, HEREE ABILSTM+CRFE,
o — > BT B 5 o FYLS TMAN J5 ¥ 1) Bif v FILSTMAS A% » LSTM(Long Short Term Mem-
ory, KEIHAILIZ M 4E ) A ERNN A EXGHTTR, FH DARRRES B R AE ] (Gradient exploding
problem), HAFHH A (Input gate) ~ TICI ] (Forget Gate) LA L& [ ](Output gate)3F1 145
FRARFFANEFCRE o FNBILSTM& — D[R P AT R T L — P REIP AT RS R, &
BT RO — M. O T BRI, BT B R HIDCNN+CRFRTY 28R 8 1 H- 17 HY
ZIRBT W ERIERRETHZEE S, ERBILSTM+CRFEAE (RF5 A8 (5 17 B BE A FIR, 1%
RRZEY AN A BB

2.2 ST

bEE #A2 R A EOR B A 8, A ER 450 A G 4G X5 SO A iR 98 b 4% AR )RR 3 B
RAIERE o Abland PR (2013)5F AFEH T BT GETT FAHLINIAYE % 0 2 SCHE R SUR IR0
W& BTV, FE100/%S BT 18 28 SO F BUSS1 %K BUERM R . 2=/ fiet al. (2015)8 H T %
T ATF-PDF(Average Term Frequen-cy-Proportional Document Frequency) 2 i1 E 75
1%, %712 TF-IDF(Term Frequen-cy-Proportional Document Frequency)#—#28Fh, T
THE A A FERRIF SCAR R LR ARUE - 71 Eet al. (2016), FEATF-PDFRIEA L, 5IAR
IR 2 ISR R RE RS, SCIRAR ELAR I ORI B A 1208, R SRS R DAL BAERE FT =
LA FEFAER T NEI - Bifflet al. (2016)INNATF-PDFEERZE [ T U A #b 44 (137 4 <6
BIHER, MR T SORF# 2 R R R IE SR R, MR H T —PpE TR 17 00 M 0T3O
O A TR %, 1% 77 15 11 PageRank B 1% R 71 53U A &4 1 42 7 S B0 W 28 o 1) B A
H, NMSEIN BA 35 8 mURHE B S AR AR IR 1 B8 25 &2 B o &7 A SZet al. (2019)F&HI T
BT R 5% 28 1) 42 T 25 A 1) i o 2 ) RUBE i [ B A b BT 1%, TR IE I BN AT A
FUbR RS 22 FIR R B K A i, 456 &/ & (Minimum bounding box) B AL
BRI R ERDEREE, fRZE i 44 SEARAE SCIN A & A 3 B HE R B -

3 HETFIDLSTM-+CRFHEHS A5

3.1 M HFIEBR

A2 IR AR T RS M ER F AT SR AN EEA, A T BhAARIES &R EMAHERIRES IS, A
BHET —ETFIDLSTM+CRFAMIZ IR FIERY | 2551 B DHLHIR 2 ST R4 B i /A48 AL
B WELTR, R BILSTMAFEFEEES - IDCNNAFERRIES - — DAk AR SIHLHI
& REN AR, -
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SRR

3.1.1 BILSTMJZ

R TR SO B R PSS AE, Fedi 145 FABILS TM M 4 5 By A\ T 51 AT RFAE SR B, HL PR
gErIER R - N TRIAFAS, HiEHEHE T MokenH i, HIS = {t1,...,tm}, HFmit
FRANTFINIKE AR GE S 7R 4EE G R _ETIZR 0918 [a) 25 B35 10 8 U EF 1], it
NS = {x1, .y 2}, HA 2 RoRt FITEIRAR R « B0 5P HE AR LSTMA, K15 N A
FETRAFAIE -

STBILSTM, 7EtHZ], AT T Bt ERE 2 HEEIR SRR -

fe=0Wy [, 2] + by) (1)
it = o (Wi - [he—1, 7] + b;) (2)
or = o(Wy - [he—1,x¢] + bo) (3)
Cy = tanh(We - [he—1, 4] + be) (4)

Hefv fy, dgo 50 BIFOR KB ME RO RT, B TRE IR ZIgE H, C R
ZIFVAIIIRE, o RKsigmoid TG BREL, Ry UKL — IRTZIRIREIRAS, ORGF, Wb
PCEFEREA R E I - Bk, ARIEET IR TS 8, 4SS5 T I Mtanhi#iE
R RSB E L IR IR SRR -

Cr = frxCrq +ip x Cy (5)
hy = o * tanha(Ch) (6)
ht = hforwardt + hbackwardt (7)

A htorward, T Ppackward, 77 9 ARZEL ZIFi M LSTMEIFEAR SA1E MLSTMAEIREIRE, R =&
T PHE RSB R A PIRRIR SR R, -
3.1.2 IDCNNJZE

R TR AR B /AR FE, AU FHIDCNNFHFAT IR IERE B « 78 R 1R BB TR 48 jR 2%
o HEREEELSIEEE, TMIDCNNESHERIE BN T — K 58 B S 20k Rz
B} (Receptive field), BT EFABRVERS S Bhat o (A 2SI/ X8, AT AT DAY/ 9 28 J2 B8R 8 et
R ZEC T BRI P A2 FLA (Overfitting) [P - EI3SAIDCNNIRAIEE K, HEK P KEE
Ha, B—PKERAT IR E S -

BARR, AT — e 700 N A EORE B H SRS E R -

ct = Wi ®f—g Traks + be (8)

B, ofRFRESERE, HRETERE, RNEBRKS K, YEEE NI, FRIRERS
TRERVE, Wb B AR RA EE FE R B 101 -
3.1.3 FENE

7 T B HIEE S BILSTMANIDCNN S BURF AL, AR SCRAT T — > TR I Bl ) F 2%
BRFEIAFINEFINZFKEKAR, NS0 BEEAE . ERDILHEE LT B 5 AR

B RSS2, BTN BB, WA, I, 2021468 13HE15H
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3. IDCNNERY

15 2| B F (Mnih et al., 2014), Bf/FBahdanau et al. (2014)FF H 5] F F #1281 1% (Machine
translation)£55 EIFBUR T ERIIZREL, 514 T —IRBT 5 TR LRI HGE -

EENWHIESL ER M ANE BRI RE, BER, M TFBILSTMAIBIREE Rh M,
AIUIRYE PN AR TR A RS RN H AT -

cg=W-c+b (9)
0= softmax(Vttanh(%)) 10)
Hy =tanh(0-hy + (1 —0) - ) (11)

B, WS4 E B HEEMRET, Q- UMVAEFEERNZEMNEREEE =414 E
Fdim, FEPEGRIT softmaxtRVERFEEAE -
3.1.4 CRFZ

HEMZIRFNMESF, — P token 5% 5 HiHBtoken FIFF & FAE— E EX R, FI401-
LOCAH & HIAEB-ORGHIE T - Fit, FATHIH 4 SRS FH iS5 EBEN L 3 1T AR il 2
WHE .. ZEESTTESATFINRTEAHME, eRsititmEFy] . EAFISHIRE
Y R {y1, .., ym}, ASURIETNINA XTI 5ELS (2, 9) BT E -

m m
Sz, y) = Z My, ;0 + ZPﬂﬁjvyj (12)
i—1 j=i

Hep, MARBHENE, My, SRRy SIRERE )y  ARERHR . P, RS FHIRIC
Hy; B, m AP -
RAFEYIGEREF, RARKBURAG VB EAE it HirEwmT:

log(P (ylx)) = S (z, y) =) _ S (x, yi) (13)
i=1

3.2 EHISIHEUR R

ABEERAKR AR (G 5 B AT A - (BN T3 2 R BIBHAR A H S ik, BERL
ARED R — LRI RRIFATES, a1 A< TR R — A BE R REaE
(17 o REPIZRRE, BATE T — R (AR, S FRoRE — A & AAN
Al AR SKARBRET B ST — Rk L

BHRIASCA T, ARSI H R SEAR S {xy, y w )RR 2 S BE B SEE
BB w1, Tatnem, DNRBEFRCEAFABIEMERSE . BANGOTHRKE - FMAGE
BR, FRHEUONRHER T -

WTFREMFSER, ARG B AR R BT
fw

_ L,
T en,, = Vi 14
Fo 1l = g (14)

+
HA fuo, My, WEEw KT, fre,, Mlen,, 73 3195w, FIRBRFAE 5 A< B R AE
SR

frey, =

b S U, BRI, hiE, 2021458 13HE 15H.
c Elsaaa Al



HEESY

MARE NME NMNENE
P

. XH

FIHESOR 2o
UK

H

R SCA IEXC
UK

1 LR ERE RN

W = OyWw —= W ot

FTEAERAEGER, Bl TE STRIE IR AR AT IR A b 47 S 1A B E i ok 32 b
B, MSCEMSUR MR A4 SEAR B IE SO B 2% SRR B B E, IR ASSTIR B SR 1P
RHINPRE SR A B R B L EANE - o, W TRUERESCAMENE KOO, BT E
AR AN o 3 FRICAK, BATLAN%HIIE N E , JFI5%HIESIOR « X FH L
A, FATAI30%IIESCNICE , JE30% M IEST UK -

TS Ty 0L EALE G, A SCE I BT PR M F2 A i) 8 5 8 EL A (b O i B P A I
Flocy, « WA HCEGERE— 1 WP LLBCH R AT RE RS, X T AL EMNEREE{0,, ..., 0.}, T
(T TR 8 B ECBIARA N 5 BORFIE T B A e -

{a11 e alnl] 0.
Amxm = |- - - ,sz‘i,@jSTn ga
0;

am1 °° Gmm
RIEABland B (2013) 5T, BRAEFHFEAN —BWEFERER, Bla; - ajp = aght, FERERY
FRHE 7] & SR AL B AR R T R U - EAFIE A 22 EREEXN MM &, mE
FEEE 2 Fe B R PAFIE(E - DRI R AT 158 F 0 ARVE R 1 RE B oK 8 2 A AEAEL 6y P B ARFAE 1)
W1, R REXT R A R w, AL B FFE R F -

AT T A T FH A SEAR B e AL B AN

Scorey, = softmax(a x fre, + bxleny + ¢ * locy, + d) (16)

scoreqyt

m SCOT € j
Zj:l e

Hfa, bFcHERSE, dRRET - EH—WREZ)E, FATERI& D4 SR r E i
. R EHT, BAHN-best o MU E LS L -

3.3 FHiEH LR

T AEMEES RE I E A R AL B E R, AN T — P ETRAICEEERNE
Mo AR o B R RN 2 B AT AN EIR AR T, AN AR E REUR 2 E X
IR 22RO T4/ /B = R AR ISR, DLIISONAR A LRTF -

TR 2 ER R R IR, BATERNLERE N2, HFlongest_matchREURILH]
FEIE A RAICAS R, splittRECRIBARA L, HB R Z BT hE /m/ B =15 . &2
RN AR, R LURR B s A SR < BBU T, b0y IdE A B S R TR B IR M

softmax =

(17)

4 LSRN

4.1 HiEg
AT 1 44 VR BIART SR FH /A T B AR S i 4% SEAR TR BB TR S bakeoff200633 4711454, ZEUEE
LA PISEEE T B E PRI FIN-best FI R SR BG SR % 3, 25 R R HAN-best FIRU R BT T HE R -

2http://xzgh.mca.gov.cn/map
Shttps://github.com/zgzjdx/Administrative-Division-0f-China
‘https://github.com/zgz]jdx/BERT-NER/tree/master/data

B RSS2, BTN BB, WA, I, 2021468 13HE15H
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R 1 ETIERRAITAREIEREEN 2

BN RFUCELEAT Bistr, /T /8 =g A1iR Flexicon
Bith: theERaddress

1: def longest_match(string, sub_lexicon):

2: target, index =7 7, 0

3 for i in range(1, len(string) do

4 for item in sub_lexicon do

5 if string[:i+1] in item then

6: index, target =1 + 1, item

7 end if

8 end for

9 end for

10: return index, target

11:

12: def split(str, lexicon, level=1):

13: (index, target) = longest_match(str, lexicon)
14: if match successfully then

15: split(str[index:|, lexicon[target], level+1)
16: address|level] = target

17: elif fail to match at this level then

18: for (target, sub_lexicon) in lexicon.items() do
19: if split(str, sub_lexicon, level+1) then
20: address|level] = target
21: end if
22: end for
23: else
24: # the end of the match
25: return False

85 ATH e HIAWME  SEEL

JIZEE 20864 39102 46966 86068
ISUFEE 2318 4532 4929 9461
M2 4636 8606 10941 19547

2. a4 LRI IR RSB UL

DABIOWIFEZUPREE T 4% « APV Z - AB=REMRER, FR0M TS . BIEE .
. 2 EEIALHLH & BT S R E%EJJ#J WFFERT, Eh T RS SR 4 i)
W30, ASCHIBR T ALk, (R A - HENIF 2 PR HIFR A4 SR 5 BE R 1
FHE RANFR2TR -

jﬁ@y@% T F S H IR, FA T AN L AT =ChRE T — i s I8 e S A — 1 =3
B EE, P16 & 122655F115005% 304, HXITMIRERE 1T T AT, SURN a8 K
?JE?%EJ?I‘EJ {”&T%s% PR Aoy ISR SR ) — e T B AR 3or « WERASEERE AT LIS S|, J2iE
PR E3.98 1 EHIARE, WAL FHE & URE & 1120 EHIRE - FNEIE
EHLUFTE R KUK E, MRS A I RE SR N T, BT IS IS AP 5K B PR E 505
7 KT -

Ah, ASCGER MDA R IR T TIRA SRS - G RER, 30.5%H 3 UARNE & H
&, MEXAHESHAERT, KEH AT BE1IA EMIERE, (HH89.8%, #HiX—
BFE2, HHNEE]98.0% -

80 WPERIVESS, TR, 202148 H13H £15H .
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$£E R PR E PR ERL
FHEISIEE 1226 1283.8 3.98
FEHIMEEE 1500 544.9 1.12

* 3. EHUEESEENSITE L

ZHA 1E >R 1B

word_dim 100 seg_dim 20

filter_ width 3 Istm_dim 100
batch_size 120  optimizer = Adam
dropout 0.5 learing rate 0.001

4. KRR RS HOE

4.2 TLHEMSEORE

RICRF T — L BIRE = A0 H I AT FE A, AR i N SCAS SR B T ansj g RIS AN AR
Wi E o AIRFFLAIRFIPERE, SR T 10048 AT GRi Al & R — 28 DL 2 T3
W, WeERA . CERSAR EXEAIERERIN, W TIERRE, XU TR ER A
BRE o FEUHRIREER A A, S wlF R IEH 5 ST E L -

X T 4 SRR AIIDLSTM+CRE, EAIR L SE R4 R, AHFHAdam it
22 WAL = 0.9, By = 0.98, € = 1079 o XTI HEAEEE, A&k, BH2.

4.3 WA IRFIBER

FA TR T (Precision) ~ A [E]Z (Recall) FIF1-Score/E N A RERI BT R 45 Pr, HITHE
TEWT -
TERAIR A SR 5L

N, % _ * O
TREP) = rermmraamaa * 0%
RIS 5
el R = * 0
AR = mrmmaen g - 0
2« Px R

IDLSTM+CRFFISE AR BIRR (K 5PT 7R, E H-attention R R AT ATER SIHLH], UK
PR R S S ORERS  E 2 FERE B M EPHEE—, +attentionfCERFI ATFERE S
#l o B FEEREBRA ., BILSTM+CRFEAACRZEREIF FIDCNN+CRF -

SRR SCHR AT, BIAEE LI AR R T T A N ER IVLE, AR R
SINEB NS, SHAFPIERSERRA, EFPRINHETFIEMIDLSTM+CRF+-attention,
HF1-Scorefi B TBiLSTM+CRFAES WE & F3&A0.9%, EMRE LR A0.7% - & A5 AHFE
B IWLH], IDLSTM+CRFE A ZE N5 F AR iR A 45 R BUS T T RS, {HF1-ScorefE %
W F AR R T RS TR T0.3%, 7EMRE ERCREIEE T XWHHER
FIHLEI AT LB S R 22 S) B B E A W MR IE B ES - LR SRIS 45 RSk T AR SR AR
TIIDLSTM+CRFRIE R -

4.4 FHIRHBOKR

oAl T7E E IR UE SR B AN T3 A 88 Bt AT T E M ECICR A - SN, Sy Tt —
MR ERRE, ARIGAZ ERENLIEL T 50055 SURFAT N TECE I, S Mt B AR
WnR6HTR, AT AR B SCER H A E s B A OR 2 LB ), AR R IR E RIS D RE
IR E T84 8% Wl U= -

PRI SR BARAFIEAT TR, FREATIRA DT, WRTETR, FERUEER L SUR R R =
B K TRIEIOR, EHSE L, WRICRREEMT, FOvIE ORGSR S 8RR AR L 7

*https://github.com/NLPchina/ansj_seg

B RSS2, BTN BB, WA, I, 2021468 13HE15H
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i 44 SEAIR A I8 5
et % HEZ%E  Fl-Score
BiLSTM+CRF 90.55% 88.48% 89.51%
IDCNN+CRF 89.79% 87.22% 88.49%

IDLSTM—.FCRF 91.00%  89.23% 90.11%
-attention
IDLSTMACRE g1 20%  89.64% 90.41%
“+attention
a4 SRR
TE BfE  HREZXE  Fl-Score

BiLSTM+CRF 89.08%  87.92%  88.49%
IDCNN+CRF 89.58%  87.69%  88.63%

IDLSTMACORE g9 730, 88.57%  89.15%
-attention

IDLSTMACRE g9 900, 89.18%  89.19%
“+attention

* 5. WA IRRIEIA oy 24 LR IR B IESE AN L AL gass iR

8545 AR E  VERRE
BRI AN S 1226 91.7%
= Hi s 1500 84.8%

N LV 5 426 87.3%

6. TSR BOICR

g4 YARRAD FE OVEREX
PESCA 938 91.4%

ERIEDER sk 2z 9as%
S A HEA 626 80.8%

iESCAR 874 89.6%
F 7. FHOSERIENE] SUAR b BB RN b

WERD, BRG] IR 2R TR SO, B DIPTSR SRR 1 R0 SR AR 0 T3
SORBRAER, HIHEE BRI SOR R AR 25 TR SO M E A -

5 B
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