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Entity recognition based on lexicon information and GlobalPointer

LI Mingjian', LI Weijun'** , WANG Hairong"’
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Ningxia, China)

Abstract: In order to improve the entity boundary differentiation performance of GlobalPointer, an entity recognition method
integrating lexicon information and globalpointer was proposed to enhance the recognition performance. For characters, softlexcion
was used to extract vocabulary features and combine them with characters. BILSTM network and RoPE code were used to capture
timing and relative position information to construct comprehensive features. Entity recognition was realized through entity matrix.
Experiments were carried out on multiple datasets. Compared with other baseline models, the model had made some progress in the
metrics of precision, recall and F,. The F, in Weibo dataset had reached 71.33%, and the F, in CMeEE dataset had reached
63.45%. It indicated that the model architecture could further expand semantic representation and enhance recognition performance.

Keywords : relative position code; lexicon information; entity identification; features fusion; neural network
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TN AHZ T AR AT

(2) FETHLA =T W, FEAE & EREAL
3%'" (conditional random field, CRF) & /K n] 3
#i#112) (hidden markov model, HMM ) . 3¢ 33 [i] &
ML (support vector machine, SVM) %57, M T
CRF F#AFEA AR 421, e SE 4 R H R SUfF B, B
AR A HEBLRE ST, AR L T HMM  SVM 7£ 52
PRI R S

(3) BETIREE2E= T 5k, i TR )2 P2 ) 2%
B JEPRIUEUHE 0 RRAE I (5 AF 4 M V0 R 8O0
TEHEA T2 2] R DUAR UBCHE AV M5 B . S &
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short-term memory, BiLSTM ) &Y ) 7 3% Fl pif
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RUFEATSER L], 76 MSRA B8l N R H W 8E 55
AR S TR AP RCR . B R I ILE B
S JEFF5 2 Transformer'® 19 2 H A S AR 1 A
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SRR T % s O T T B v SR 4R
WU 808 AR R RE T 22 0 TR) R SCRR [ 11 ] 42 13
— LT BERT 1Y SCH [ i 44 S AR50 O v,
BERT Y BiLSTM A&, & 587 4 4l h SC T D K o
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BT ERE T, E KR VLI FAF AL T 45 /Y i)
WHAEE PEE,S FRIRFAA S, dilizorik
WA TR EAF TR N Y TR1Y 5 BB )Y 1) 50 3 A
SRRk A PRy RN AR B, B
M .E .S ZHg I i 2 X0 -

B(c)=1{w,,,Yw, €L, i<k<n}, (1)
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E(c))=1{w,;,Yw, €L 1<j<if, (3)
S<ci):{ci’acieL}’ (4)

4
VS(S)Zgz z(w)e”(w), (5)
z= Y zw), (6)
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Fig.3 LSTM model
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RIS 45 43, LA A 4 — 2S00 i AL i o
FRIAR g I > ARFTRN
log(1+ e )+log(1+ Y ey, (22)
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Kp, P, S ZFEARI A IR a SR R
B0, SRR A AE SR B 25 R o 121k
HHEJBESR ,log M logsumexp PREL,
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2.1 KIEHEIEE

AHFFE 8 0N T 836 46 4 Weibo ™ Bl 4
Al CMeEE ™ $itdln 4k , BARGEi1-ansk 1 fim

F1 BdEseit
Table 1 Data statistics AT
gt o
PIGIaE S plER Urafl it
G IR o A S o i
Weibo 1400 73 800 270 14800 270 14 800

CMEeEE 15 000 812 300 5000 270400 3 000

Weibo Zls 864G 8 Fh L4443 %1l /& PER.NOM |
LOC.NAM , PER. NAM , GPE. NAM , ORG. NAM ,
ORG.NOM ,LOC.NOM , GRE.NOM, H: #1 PER %
RAN% ,LOC R Hi %  GPE 3275 b 2 BA Sk,
ORG F/n 4H 2Pl H 5Z 4k, NAM /R F7 48, NOM
FIR1Z T8 ; CMeEE B8 8547 9 Fh SEARIF H &% Ak
BSR4 5 R pro . dis, sym . ite , bod , dru ., mic .
equ . dep, 73l TR BRI R T B IR R R =
FREIH SR 25 A BT R R
ErE NS
2.2 tLbiRE

Y WA 5T 07 8 B A R R T R A
KB UETT IR, 7351 J2& ; SoftLexicon , Flat-lat-
tice'”’ | Lattice-LSTM'"?' | BERT-BiLSTM-self-atten-
tion-CRF'*' | Transformer-HMM-BERT-NER'?"’
GlobalPointer ,WSA-CNER-BERT'® |
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P=R,/P,x100%, (23)
R=R,/Gx100%, (24)
F,=2PR/(P+R)x100%, (25)

A, Ry TN 2 5 v IE A ) SEARER, Py SR T A
FIT AT SEAREL, G A CHs rh IE o 04 SR B
24 REIGE

AW 5T B S 8% B pytorch ilRAS 1.8.1,
Python it 3.6.5 At I il Y1l £ 1) #% A ( gigaword _
chn.all.a2b.uni.ite50.vec) . Adam 1 fb &% . =10 IR AL
>4 50 Batch & 48, HAYNF 2 fi/R

#2 ZHuE

Table 2 Parameter setting

TR BRORJZ AL BERT 2 BiLSTM )z

A A S P T

100 300 100 0.5 0.000 01  0.000 2

M FABF S T BiLSTM BE4 BERT, [A it
RO R 5 2T R AW I v v i i B i 1 2
AT jieba 1] XS ECHE A 43 1) T4 38 5 43 1) BE A R
LR FRFRSMRAR B, A SR B IX o
AR BN 3 i,

®3 il
Table 3 Example of participle

2l

BHE 2T 1 BHRE RE, PREE IR
B =R nER
BB 207 60 7 A BEIR R BE L PREE IR

GFS

VaNGEE N %

2.5 REHH

AT L Ak 56 178 5 SR 44 02 X6 E AR AR J e S
AR 5 25 5, 1 T GlobalPointer #5195 47 Weibo
ARSI R kS EE s, B
RE RN 4 B,

# 4 Weibo-F, iXIh45 %
Table 4 Weibo-F, experimental results

B F./%
X AR Y
NE NM Overall
Lx-GlobalPointer 69.81 67.88 71.33
SoftLexicon 70.94 67.02 70.50
Lattice-LSTM 53.04 62.25 58.79
Flat-lattice 68.55
GlobalPointer 67.99 67.40 70.04

BERT-BiLSTM-self-
attention-CRF

Transformer-HMM-
BERT-NER

WSA-CNER-BERT 74.07 67.82 71.04

69.00

68.00

{E: NE NM  Overall 73 5| &7 5 45 SR AR S 9
HLEE .

& 4 Al LLAE H7F Weibo B HE £+, 5
SoftLexicon Flat-Lattice . BERT-BiLSTM-self-
attention-CRF | Transformer-HMM-Bert-NER . Global-
Pointer , WSA-CNER-BERT #H v, Lx-GlobalPointer
TE Weibo-Overall |- F, 435l 4& & 0.83% .2.78% .
2.33%.3.33%. 1. 29% . 0. 29%; 5 SoftLexicon .
GlobalPointer . WSA-CNER-BERT #H [t Lx-Global-
Pointer 7£ Weibo-NE ¥ F, 435l F & 1.13% 27+
1.82% T B% 4.26% ; 5 SoftLexicon , GlobalPointer .
WSA-CNER-BERT #H [t Lx-GlobalPointer 7£
Weibo-NM I F, 735142 55 0.86% .0.48% .0.06% ;
F, #5322 B T Lx-GlobalPointer J5 ¥ J& A 4 R
1, Ho IR 2 Weibo £idl i T 84 4% 204 [ AH
AR BE AR T SO Y 22 5 PR K, T 51 RN AR B R

Wt —2 5¢ 3% Weibo B 5 ) 747 K 2 R 1E , 42
TR R

2.6 HRLRIE

RIS UEASIE TS 5 R A AP £ X Weibo-
Overall 45 82050 1 A Rl 98 a0 T .

Lx-GlobalPointer (w/o Lexicon) : 7EAWFFE 25 44
b EREENCAR R B EAHE R

SoftLexicon-Lx : % IR AIFFE [ 28 HE B2 % 1) Y 7
TTEE 45 NE YRR TEAT 9% 1 SoftLexicon Jit
W

25 W 3 AR R RN AR SR, 5 2 FhAR
TR0 Sy DR 28 HE 200 P PR UE , R R 5L T35 2 4K,
X REAR I A PPk — 3k, BRIk 5
F7RN

5 Weibo-F, Hmi 24 R
Table 5 Results of Weibo-F, ablation test

AL %
Xof AR AR P R F,
Lx-GlobalPointer 74.02 68.84 71.33

Lx-GlobalPointer

(w/0 Lexicon) 69.37 70.04 69.71

GlobalPointer 76.87 64.25 70.00
SoftLexicon-Lx 68.23 59.66 63.66
SoftLexicon 66.58 60.63 63.46

MR 5 7] LI 1, #H kb F GlobalPointer | Lx-
GlobalPointer ( w/o Lexicon) , AN fiff 7% AT 42 H 8 Lx-
GlobalPointer F, #£F T 1.33% ,1.62% ; SoftLexicon-
Lx FH T SoftLexicon F, #&F+ 1 0.20% ., HitkAl LA
%01 : (1) Lx-GlobalPointer J5 % b T Hifth 7732 F,
B —E RS T, BEHA A I 58 IR RR iR 5 1 45 11
P gty & B 4R I 0 O TR R A O 5 (2) Lx-
GlobalPointer 5 Lx-GlobalPointer ( w/o Lexicon) [
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SERTT LA HAH R 2 2540, i AN A B fE
AR EE A i AL i — 2D PR TR RE s (3) B G
SoftLexicon 5 SoftLexicon-Lx HJ%%5 %, ] LA, 4]
FERTIAGRNCAR B, A WFSEHESLAH L T SoftLexicon
A SEPL R, Bk T 25 AE 2R g e, &
HHA B (5 FH BILSTM X iml{L i 47 13 4 AR 32k
AR 7 =20 LA S8 IR 5 AT i Rl 1 5 vk R A AL
R,
2.7 HEZMEIAGISH

RS UE A 5 7 1k TE A SR g N TR
CMeEE %4 i 17 il Blie & 5k a5 Aok A
W SC B YT {5 BOAL Bk B https . //tianchi. aliyun.
com/cblue, X [t 77 3% 43 %) J& Lx-GlobalPointer
GlobalPointer . SoftLexicon, & 4% & . IR ECH
10, Batch g 8, A TN i ik A S, 2% 2] %
BEE N 0.000 01, HARZH R 2, WA RN 6
JR

# 6 CMeEE itIh 4 4
Table 6 CMeEE experimental results 47 : %

X L ABE A P R F,
Lx-GlobalPointer 67.72 59.69 63.45
GlobalPointer 65.85 58.81 62.13
SoftLexicon 65.50 54.72 59.62

M 6 T LIFE i, Lx-GlobalPointer It Global-
Pointer F, $2F 1" 1.32% ; # Lt SoftLexicon F, 427}
T 3.83% ;GlobalPointer fH Lt SoftLexicon F, $2F+ T
2.51%, HICAT LIS A R 4518,

(1) SoftLexicon & | CRF Jy 47 fit i A
AEAR - b fi D i 5 52 4AC, ] GlobalPointer 7 50 55
PRISTU A3 I T, AN PR S AR 2R PEAR 275 43, A
TN RS AL R i SR

(2) #Hkt SoftLexicon 5 GlobalPointer, Lx-
GlobalPointer AE#S A3 = P R F, , 5| Al
FE T RHREAE R, X2 BILSTM B AN 1
Fial ] i A9 4 URFAE | AT NS 1 2435 19 DX 434
AR RUIASOR W R T

(3) GlobalPointer {E 7% #fi Pytorch HE %2 I iz
1T,F, #& 62.13% , GlobalPointer Jiii J5 i fifi F| keras
7t CMeEE L ) F, & 65.98%, ~ & W & N
3.85% . f£ RoBerta-large #& A H i 55 | i 5615 & .
EARIRELH 10, Batch iy 4, K A8 101 5l i A
SO, 2R E R 0.000 01, A S %K 2,
GlobalPointer % &, A Hi GlobalPointer F, J&
66.45% ,JF )T F, & 67% K UL b, —F 2N

0.55% ~1.55%, Lx-GlobalPointer I i 5 4% % &
67.01% , 5 GlobalPointer A [t #& T+ T 0.56% , 1E
AR AN B T s 17 85 R R, AR5 7 i X
REFRTHA — R B,

2.8 ERIKBESH

B E R UE A B 58 5 5, 7E Weibo-
Overall ,CMeEE ##i4E F Il g B vh 4 kALY
UEEE ) F, SRR EHEA T IC 5% U1 2 s A
rtEREAs L, IR E AT,

Lx-GlobalPointer. Weibo-Overall %% {8 %£&.
CMeEE Bils 2B 5% 3 5 2.7 T —2L,

GlobalPointer: = %1 % & 45 Lx-GlobalPointer
—,

SoftLexicon; Hi 2.7 77 A %I, SoftLexicon 7E{ix &
Bodig v RE K AE , R =24 X Weibo-Overall 54
LTRSS SR 2 —, KRS RE
Wi E, AR A 5.6 KT 8K,

801

701
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50T
©
< 40f
<
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20 —#— Lx-GlobalPointer

—#— GlobalPointer
10 —@&— SoftLexicon
1 5 10 15 20 25 30 35 40 45 50
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5 Weibo-Overall B UE4E F, 434l
Fig.5 The F, of verification set change with epoch
in Weibo-Overall

66
x
\—
9

—a&— Lx-GlobalPointer
——#— GlobalPointer
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6 CMeEE JiibdE F, S34r A
Fig.6 The F, of verification set change with
epoch in CMeEE
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# 7 Weibo-Overall 56 iIF 5 SLAREUE 0Bt

Table 7 The number statistic of entities for verification set

in Weibo-Overall AL A
Lx-GlobalPointer GlobalPointer  SoftLexicon
SR IR RTINS RTINS
KAV = FAVH = KAV =
PER.NOM 170 169 169
LOC.NAM 5 1 0
PER.NAM 68 61 72
GPE.NAM 23 21 17
ORG.NAM 18 14 16
ORG.NAM
ORG.NAM
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