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Multi-feature Bi-LSTM-CRF Model for Person Name

Recognition from Movie Reviews

XUAN Zhenyu', JIANG Shengyi'”*, Zhang Liming', BAO Rui’
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Foreign Studies, Guangzhou,Guangdong 510006, China;
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Abstract: Person name in the movie reviews is featured by abbreviations and neologisms, which decreases the performances
of classical models (e. g. CRF). To deal with this issue, this paper proposes a novel person name recognition method
named Multi-Feature Bi-LSTM-CRF Model. This model extracts relevant character-level features by using external corpora
and unlabeled reviews, then applies Bir-LSTM-CRF to identify the sequence of person names. The experimental results
show that our model can effectively identify different forms of person names in the movie reviews.

Keywords: movie review; LSTM; CRF; multi-feature; person name recognition

ARRIE T AR e S R AT ISR BRI A AR AR

U]

i

iy 45 L4 (Named Entity) " $§ B2 XA R HA
i & PEARFR 1A s N2 1R R 4 S8k 2 — el
BT A A AR E A K. MR 4 SE R ST IE A
18 G AR 55 8% 30 4k 22 R 24 v, 4 i L Facebook
H o MENHEAAR B 2 — 52 VF I ) 3k £E A AN B D)
BT MEPHAZHBBTE LT, Fla. 7#E
SEVEH X A JE) L Ot S A A 2 o 3 L Uk

KFmBEH. 2018-09-29 EFHHEH: 2018-10-29

“ LA iy 44 R PR B S A B JE W 2 TR AR B2
ATt BEAN, TR R A AR b 22 R B L R
H S 3l A7 AN 44 T ) B OR B SR iR . O T IX LR ]
AL, H R A AR AR B BRI e . 5 e [R] x
TP A I R 1 25 52 3 Tl FHi 563, A
SEVE O OGRS U T30 T 5L LA 1 LG
Jiil 455 BE O W R B L T B SR B T ik 0 T 1 U
) 43 BT S I B AR B A S A

TG SCN 4 R 7 1 22 J 5 7 JL U A0 48 %<

EEWH: EEARP A G1572145) ;)7 RAE HOF )T R0 7T RTT A L&A W58 BRI H (2017KZDXMO03 1D


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


3 4

T4

3T LR F Bi-LSTM-CRF By A 4 R B 5%

95

TR . AR E AR TR T AR R 4
THIRBITIE . 1 e AR TE TR RE A 2 BB S A LA
SE F AN A4 35 M LR R G T AIAR S48 IE
PRI e N 44 BEAT B IE . 503t 260 3 aet il B A1 358
NATER R B 5 R SRR AE DL 24 2R
JE N4 X 03 BE A R T AR 2 G R . T
T ERBINEZ R TR I B AT I 25 L %2
TTER R IER BEAT 27 21 3 3 LU 9 A5 1 i 82U B
NCASI N b SN T RN S VNP R S L i)
DL AE . AL ) 07 1 A B A 7 T RE A8 5 2T ¢
AR TR QI PE R A 2 o 7 e 450 LA S s 1 0
G et AT R MR ) L SR 5 R TN 44 # ( 3R AR
=R L RCIE AR T SN A B DL N ol B O /e S T
A5+ LU HOR T R AR A i i ) i R A 28 R A5 )1
SRR, ZOTIRAE 1998 4E 1 H ~5 A AR H 4
TORH IS T 89. 43 00 iR BI0KS BE R 94. 26 06 1) 44 [l
K, REEES LIS FRAE . 2 R B i R IR 2 A
RS54 T RS IR P 2 1 B B 3 80 52 BN 44
IR TR AR TR 9500 LR TT R
TR S IR R R 1 9 A B . SR H AT R 2 80y
T RSB XA R Fry N 44 SR S HE LA 52 0F Y
ANZFRERNSA ARG KA AR . 55—I7
T+ 3 T AT I T AR T T R B 2 2 > B R v A
TE—E BRI 1 5 o I — A D el 2 1 SR de /N B
AL TP AR B Z S8 AT U B . AR IR
STAE F ORI A PRSI AR | 2 TR 2

(14 i 44 SR TR ik 2 T B 0 e I A 1 )
#% (Long Short-Term Memory, LSTM), LSTM H7fH
G B B30 A2 U RE . RE 0% A B bR TE I Y K A 1 )
A, LSTM X — et fE — E R B T F A7 4
FRAE 19 A . Dong et al. ™ i YK F £F 91 Bi-
LSTM-CRF #2784 7 F £ v 3C i 45 AR BUNNAT 55 1
I A D38 AR 9 AT B AR AR R s 2 — SR T
VP I 48 FVRR R PROE BT AL 1 DU 0T A B
] 1Y A 1 2O R AN G T A48 10

LA FR BB Y R) A, A SCHR Y — o R TR
W N7 2 o 3T R O 2 o 1)
## (Character Embedding) & 45 J5 ¥ vp & FH 9 A
TURAAIE GA AR AR A PR ED 285 8 58— 1Y AT R
(Character-Level ) 4% fiF; % F| Bi-LSTM-CRF #&
RYS AT S AF T A0 bR S B 52 B2 IR

- i

1 Sy Jr 4 H R AR ) o A SR 2 A U S 3o A
AL ) B RN ) RO A R
FRAESCHE . REA T e 48 IO A5 X B = 2R AiE =
KE RRAEPHE S /E 8 BELSTM E i A &
Bi-LSTM 2 BUBE R FFAE 7y ol s oee by 5 37 LLIRAE K
CRF 2% A . CRF Xt I F SChs i DA iE— 25 25 )
Ja B P FIRR RS R vy sy

CHOSGIESORE A

X5

NiEdRi e

- Xy X1,

(‘xl’ ‘x]" ‘x]”))(x27 x:’

i
Pz
X)), o
l

[ Bidirectional-LSTM layer ]

hy,

h,

¥
, . h,
y

CREF layer

—

Yy Vyoo

A 1

!

Y

Z 41 Bi- LSTM-CRF # 7 HE 42


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


96 o fE B R

2019 4

1.1 4%1F

AR SR 1Y 8 8 E A 5 7 1) 5 L 01 SRR AN H]
FHIE . X BCRFAESY S 45 A, T TR0 3k =26
FEAE Y 4 3 0 ) AL

(D FirA

TR A TR T ] B R X SRR S AT
o3 A AR T 18] R 8 3R R AT 0 R VR RO SR
Ko ) S R A R T O ), S O g 2 O R
H R A — ) Bl S 2 [R] — o A S ) s AT R
i) PR B SR A 4 Oy i) S ) R ) M BRI . T
XA A BB G Tz e o O 2 4 )R
Mikolov et al'™ 42 111 Word2Vec Fil Jeffrey et al.
P GloVe '™,

Skip-gram & Word2Vec H iy A8 RY , B 52 Jfi 2
— AR B T Y R R S — E
AR B SC BRI 2k H A g2 3R B0 K= 77 A=
IR 5 W IN E A B BOEUZE 2 8. T GloVe & —
ol B BT 9 2 T B 4E % (co-occurrence matrix) fif 1)
[ AR . GloVe il 1 H B 23 fif (9 J5 3% » AN J&
F| Word2Vec f 111 LK 3CfF B, % &3 2 )5 (E
B IE GloVe fig B 4 T M 3% 3K 1) 5 77 19 1 .
FIH GloVe X K FUALFE PP AL 4 2F 47 5 ] 4t Il 25 L {0
e NAZ ] DL AT AR i R E T 5
EL A N A% AHARL 8 A 6 S 1) T8 45 5 B Ul s AT 42
N4 P Y A (8]

GloVe ¥4l 1 1 2h #1114 2 1] 5 3] 1] 9 24 31
FERE E X, owin) j Fin) < Shfa] AR 6 0 Y
L E X, = D) X R AL £ 5 119 H B
Tk T HNIIE E X P, = X/ X RN k
AR B 0 NS X ratio ;. = Piy/ P

ratio,.;., WIEAE R TIA i)k Z AR M

M ratio; ;  ARK ] ik FHOG . G R ANAH G 2
ratio, ; AR/ G ok AHIC ik NG 541
R s ratio;. ;.. AE 5 I b 2 7R AH 56 17 X 5 AN #H 2 17
Xt Glove # G SZ B BNk RN F (wi s w; » @) »
it AR A M LG L BR BY ratio; . HH . w;
w; @, AN F AN ik R . Y F (w;
w; W) IEARIUS P/ Py W43 AR I B 0K 3 0] ) &
A PR B ELAT — SOk . B 1) R RE 2 s Ak B B
SRENEEYSH

IR B o iE L B T MR AR TR 2 )
SR, TER IS RO, 5L ARA R B £(X)
56 B R BRI A AN (D P .

V
J = 25 S X0 (i@, 40 4b, — logX, )" (D

KD A, X, R 1 SRR BLE B
(5! HETA) R I R B R d
(0 1 F S, d i BT R 3R Gk 6 G
b WD, AYHI ! R XN GRS G, VR R
WHMIEGE. fORR@):
j(r/xmax)“ if
1

otherwise

x < xrmax

flx) = (2)

WH LI a=0.75,2m. =100,

(2) S FHRAE

SN — R T SRR R TR, BT I i
SR 5 N4 AR R 8T, AR ST Y — R
P i AN DA B it AN 44 o ABAER I 9 A i
RERY I, — O LU & — D AR KB, ACE
B NA4AE 736 e R bR RN AT R A
FAMARIC, & 152 T NS BT B E R
T

F1 LETHRFHMHY

b | RO B B2 | N | % | B %

@ T A £ B/ e B il

# 22 28 32 35 41 42 51 73 74 80 91 101 111 121 126
Tl | x| & || k| % | om | | w | B W | M|
7t 22 25 27 27 30 31 33 33 35 36 37 38 114 118 340

Giit kB, L FIEA 2 601 FpAS[EFAF L /T 15
FIF2 G T A 26. 2%, IS4G 2 633 F
AR FERE /T 15 B T RIIR I 22, 1%, H
HLSIT BT @7 s T TR AR A e
R IR D (SR AT L N 44 3 B A o A
TH AR UL A S BB — AR X RE T, %

JE B AR AT P A A R LB E AL R 1 P
SRR A AR SR R AT AR AR A i ARRE A £
HARME, AT B X3

log (f. +1
X, FoRUGER T | DFRE S

P(c;) = (€D


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


31 BG4, 3T 245 F Bi-LSTM-CRF 1 5 1F A4 0 i 58 97

FTARFR e MER ECCF OB AR, w, %‘zﬂt
¢ FEARBRETE R B ATEL jﬂTH%‘ﬁrJﬂ*&/\ﬁF
ZERIRY, X ] A B C Jﬂﬁﬁ/ﬁ%*ﬂ%ﬁflﬂﬁiﬁ,u
R E S R, 3 5 2 4% 2 9K T M — ) i B AT
Fom . DL 2 2 W28 AL, AT (R 2 R @ X
XD PR,

(P(c)

F(¢;) = round fp-/ﬁ €]

K round pRECH & TLATHE & K PIH
B B RO S B R AR, B U S By il SRR AR
A 2 BE ) o O 2 e S 22 ) o 2 ) 22 o, AR S p
28 W 45 A

(3) F“FHFAE

18 SN AR T R AE — A DA A 2R (B B
AEE AT B R . AR SCAE LA BT TR .
ZIKS‘CHFH%%?Eé}j\J TR ARFEEHT RS T W
PEF WL REF FHETF FATF EHRET
L 3K T RTINS 24 R E A4 R
AHEB . RZBANARIBUATEX 7 25, Fln
CARAETRIN RS Hoh AR WA R B A
BT R B T A R AR A B R R
1 SN 24 FE A A 28R T A LS i . 5
W FURRAE —RE B S B ATL R 5 2 ) B 2S ] H, JF
YRR 2 2% R A o TR A 9 3 38 R 2 Ak aok
WG

v = round(( log(fe = fuun + 1) >~ /e) (5)

1Og(f'mﬂx — f‘min + 1)
Horp e BT 0 9 FAE ¢ XERIARIEAE, £, h e
A FAFIEE S f x>

AT e KA o f i I B R
ke YN FIE 45 4 B O R AR i RO

1.2 Bi-LSTM

LSTM 2% DL b — i 2 1% B J2= i 1) &
U A 18] AR Ry 2 AR T R A AR B
BF 200 B B 3 R 24 1T AR T A 52 e, LSTM o (9 4 A
IR T A H 1) B A8 A 88 I 4 b i AR R A%
BFORAE . LSTM HAK TAE A2 =l (6) ~ =L (10)
B .

i =ocWuh , +W.lz,2' 2" 14+ b) (6)

fi=0cW, e h  +W,[z.2 2" ]+b) (D
o, =W, e« h, s + W[z 2", 2" ]+b) (&
C,= f,+C.+1i « tanh(W. « h,

+Wela, 2 2", 14+ 00 9
h, = o, » tanh(C,) (10)

Khi . fivoCo o Bl s ¢ I Z0 0 28 o0 1)
UNEIN SRR R o) e RN AN e & 1|
Fn e BEZIM & AR m M R, Ao 3R
7~ t— 1 B 2 B2 R AE W OR b R A5 T T I A EE A
M LA K A B 7] i, o %78 sigmoid 306 #R 2L, tanh
/R tanhyperbolic T BRI ; P pREICKS #i 25 ) 2%
B ol AR 2R PR AR R L LI ITREAS (1) 25 [8) 40 A

X ) K 4 3 50 A2 ™ 4% (Bi-LSTMD 78 LSTM [
Al BT TR, BILSTM W& P2 7 W
) LSTM Hfﬁ LAY ) LSTM 2 M 45 38 15 §if )
FEAE A, 3 5 S 0 LSTM 3545 5 [ 4 4F 7, . Bi-
LSTM i i PHE TG W2 LSTM A9 45 4E DL &R i)
TR ho = [k, b, ] B-LSTM A % T 8 [ )
LSTM, fig 8 7543 Hb % 18 b F UK (5 . .

1.3 Bi-LSTM-CRF

Bi-LSTM-CRF 7£ Bi-LSTM W2t ¥ % T
CRF 2, Hes g 2. CREV A ALLE 7 51 b AT
St RE O 2 IS IE. 7E Bi- LSTM-CRF
FERI, CRE A 3 224 B2 iF — 20 14 0 1 5 A v 1Y
LI N G VR RS VR O B, I AR S Bonr”
I #4525 “E-nr” Em*m XFF Bi-LSTM () % )
G h= Chy shysees b, o G0 R BESERIAY CRE R A5 1€
WA F A oy = {ym Yor vt ya v e CRE 50 HR 40

XADR,
B-nr Enr (0]
CRF=
L]
Bi-LSTM <
Cr »{g/»lw»w»

Ui
K 2 Bi-LSTM-CRF

H gb,(y,fl 93/19}1)
Py | hsW,b) = ——1

Z H (/Ji(y/ifl ’y/’ sh)

YEY) i=1

an

KA Py | hs WL b) R BRI IZ TS h,


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


98 o fE B

EaEi[¢ 2019 4

PRICHITF] v BIHERR, ¢ (v vy h) =exp (W h, +
by ) B EREL WY R by, 43 ) kg AR i A0
i, 7E CRF YRt 6 M R RISA AL T+ 7 vk . X
TG o s yo) s s i) v s oo Chy s ) b HAE AR
HAran=k(12) frw.

LW.0) = > log Py, | =sW.0)  (12)
i=1

T RAARA TS H AR R AH XS W Ml b,
ifg LW, o) Rk, 7 CRF #1745 1, %
MR % e R B M e A T P 9 e b i 465 2

1.4 &Rl

VIR R Adam' ™ VE R AL 25, 2 > d R N
0. 001 ;dropout™™ Jy 0. 3; FYI 2k i T 4% AN 200
H, 1 BRI S E AR 32 4. B
— 2 LSTM M4 256 A Hgot, BRI SR, 2
LA 5 WG L B0 A X R AR e A 1R T e T
I ES®

2 SLIGHER

2.1 SLIEEN

FPR RO IR A i 2 V. R 1 224 3

. Bt 600 Z2TFiIR . HEE X 80 B HL R (BR3h
WD ST T AR e AR FATIE 2 247 %, bRk
IS ARl U PNCAS N L i NE AN ES P % Pt

ANZFRIE . £ 250 T AL LEE L. SR
TR E R 4538 kL JE AR BT SO 44 120 J7 AT
ShES A8 T .

R2 RIEPHABEX

#] - 7
REFG + 54 Bt
TIAE | e s S AL
REFE WA
WAhEs | AR B 1
BRSO | - IR
% AL
S AINE | LR
o mE e 2k S
AR e 5 W L
SRR | LE
HESR R KR N

YGAEAS SCTT s BCE P B B - BR AR A
WS VP PR Y o CARPFIE AT REHLAY D) 435
a4k BN 80 FRHRL 5 v BEHL A L 65 FRAT S £ 14
8,15 MR N IP TG, IS IAE C A R I 1 00 T
XERTHE PR AT AL PN 3R 3 4 A Bn A
AN SO0 . W2 B TP 25 28 44 5 LU AR
—ELEERRAAT ARG F M. RS R 15
T A v A A T PR 4 AR N 44 T8 R R BN A7 A
UPNEAR 7 N €/ E I NSNS S S IR NS
By 3100, i THEARE A r 142,

K3 HESEHAZSHER

o NP2 i 4k
ﬁ%% N N Ky y N N Ky y >
WA | 4 PRl it | ek | B4 PRl Bt | kR
A 1363 355 810 2 528 321 76 183 576 81
1312 343 811 2 469 372 88 182 640 199

2.2 EHriEER

SIS R IR HER R (P) (4 [B] R (R) A
H R F G (ORI A R bR . P 48 IE#
AV LN N =87 S LN DR S s A L =R U
WA A L R r A A4 B a . F ot P
IR B FIF M6 255 5 BB A TR BE .

2.3 ZTWHEREHF

B4 LU Bi-LSTM-CRF hy 2 filt 43 51 % 5t A
(E) i FRRAE (B) L FRAE (UD S8 RRAE 1547 04K

MHATERE R A ity SEH R N B T 45 1
Bi-LSTM-CRF # B, 455 51 Bl L 21 5l 1] 55 4 Sy 5 4F
FRIE. i A Bk X b T skip-gram DL &
GloVe; i1 FURFAE A1 =7 ¢ Ak Y 00 328 D0 73 531 34 & AN
[F) 64 ke AEL DAXT BURAAES R Y 45 . SCERA5 R GR 4
F W] M E T skip-gram, GloVe i 5%t A % 7R 2R
SR S AR R R A SRR AR D7 T Y k=2 A
ky =5 B, AR AE XA AL A R B 3G A5 TR Bl R . M k

@ http: //movie. weibo. com


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


31 P4 T2, HT L2 45F B-LSTM-CRF B8 3F A 4 R 558 99
B 4b 2238 K BRIz AL BE S0 55 . Fo (287 T % 89. 8% » i T AT AT BARRAE AR AU, Ji5 252 S 08 44 7 R AIE

M A A B E (EBU) I, iR B AY 225 Fy {E ik )

SRR G DL T 24T

R4 BHERINLROEMW 0

PN 5% 44 FRERFR I it
A fic
P R F P R F P R F P R F

Char | random 78.9 1 91.0 | 84.5 | 71.8 | 73.7 | 72.7 | 77.8 | 73.9 | 75.8 | 82.9 | 83.4 | 83.2

skip-gram 89.9191.0|90.4|80.1|77.9]79.0|76.8|72.9|74.8|84.7|83.7| 84.1
E

GloVe 92.1 1 94.1 | 93.1 | 74.4|84.2(79.0|78.7]76.1|77.4|85.6|87.2| 86.4

k=2 88.4193.8|91.0|83.8|75.0|79.2|80.3|77.2|78.8|85.7]859]| 85.8
B kp=5 90.0 | 92.3 | 91.1 | 77.5 | 72.4 | 74.8 | 84.7 | 71.7 | 77.7 | 86.9 | 84.4 | 85.6

k=8 89.4191.3|90.4|79.7|77.6|78.7|78.4|76.7|77.5|84.9|85.0| 84.9

ky =2 91.7 196.0 |93.8]79.2|80.3|79.7|81.4]75.6|78.4|86.9|87.4| 87.2

ky=5 93.3 | 94.8|94.0]76.3]80.3|78.2|79.7|82.7]81.2]86.7|89.1]| 87.9
U

ky =8 92.8196.0 | 94.4 | 74.7 | 81.6 | 78.0 | 78.5 | 78.9 | 78.7 | 86.0 | 88.8 | 87.4

ky =20 92.8 1 96.0|94.4 | 74.7 | 81.6 | 78.0 | 78.5 | 78.9 | 78.7 | 83.0 | 88.5 | 85.6
EBU | Glove,dim=200,ky=2,ky=5 | 94.6 | 96.9 | 95.7 | 78.8 | 82.9 | 80.8 | 85.7 | 80.0 | 82.8 | 89.7 | 89.9 | 89.8

A i — 2 % T CRF,CRRM™ | Bi-GRU-
CRF. Bi-LSTM-CRF. Bi-GRU-CRF ( EBU). Bi-
LSTM-CRF(EBUD)TE# & AB ERYERIL R 5,
CRRM 7EME B/ CRF (9 5Lk 1 m AT ] {75 BE 5
AR A )5 2. GRUMY 1 2 RNN A iy — Fif 32
WLh A, M H LSTM., H 45 44 o ffj o, 2 50E /b
GRU HAPATT, 4305 T8 1] (update gate) FllH
B (reset gate) . %145 BEE B 5 B ARTE AU 1E
FHAE AR S BN 2 i TR IR B A% 46 0 o8 & &
%, SESER R B LSTM-CRF(EBU) 78 £ 45 15
b b RIERAL AEEEE A M B B0y Fy {5508
89. 8201 81. 9% i = F1E 48 /% CRF fl CRRM,
P 25 ) 24 BT X6F L 7 T S AE — M 0 Rl 4 AD
Bi-LSTM-CRF (EBU) iy F, fi 5 Bi-GRU-CRF
(EBU) #1254 A &5 0. 3%, 1M1 £ T 4T A 8 5 i) o
Z Mg B B s 48 B) £ B W AE, b Bi-GRU-CRF
(EBU) & i 0. 8%,

T ik — 25 BRI H A R A
FRAEAE A 0 1) LU B (38 25 AR SOREECH 58 B EAT
TR, SEEAE R R (3R 6), Tk AR A
FEAE B SR A5 TR 1) o A 36 4 T AN K (EL R 8 ol A5 7Y

U B 2 14 R 8 i) A I A3 4 & 1 7. 406,
2.7% . BT K JUTRHE BRI R T 8 R
W25 A IR T ik 16, 826, AT UL i A6 1 R
A2 BURH 5 7 MR REAZ A7 R0 TR 1 9 N\ 44 8 1) TR
HIRETT

®5 BEHEAZNNRE

LGRS ACY) B(Y%)
i P|R|F|P|R|F
CRF 86.4|76.7|81.3|71.7|63.6(68.4
CRRM! 88.9(87.7|87.7|76.3|74.5|75.4
Bi-GRU-CRF 84.1/80.8(82.4|75.3|67.4|71.2
Bi-LSTM-CRF 82.9/83.4(83.2|75.5|70.4(72.8
Bi-GRU-CRF(EBU) [88.7(90.5/89.5(83.0[79.2(81.1
Bi-LSTM-CRF(EBU) [89.7(89.9(89.8(83.1(80.8(81.9

F6 BRAEXNAZKRBRIARMNAEE

FRAE P/% R/%
None 55.7 48.1
E 53.5(—2.2) 55.5(+7.4)



Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


2019 4

100 T fE
FRHAE P/% R/ %
55.7(+0.0) 50. 8(+2.7)
U 59.0(3.3) 64.9(+16.8)
EBU 58.6(2.9) 67.4(+19.3)

F AT Al I 23 PG £ 2R ok R B AR SR R AN

CRF fEC 88 N FRIE B PN2E 57 (R 7). 241k
Bi-LSTM-CRF fig 58 % U] i “Fe Ak AF 5F 7. 1 CRE
AR H < FbR B 5 AT UL AS SR TR E 0 A e b v i
PRI A A 120 SRR TR) . ok A L A SRR TR 3 A TR
HeE o BRI E IR LI T O 4 R A AR A
R, AT DA 2R R 5 4 B S VN 4% BRI Y 41 2
gLtk

F£7 CRFFMAXEBATIRAH O ANLZRIE

AW Bi-LSTM-CRF(EBU) CRF

I THORE R R SRR ULRIL TR RE UL
A BT B RS PR ESEINNE R S AN -

K% AN VARG D4 % INBR R

ARA LERINS O P B

3 BESERE

VEAESK B F AT L 13 B R R A OG5 B
i | BT s NI S o R (A G P R D O )
BRI TIT R E L, AT EE PP Sl
B 04 R T B LA TAE . A SO —Fh 3
T ZHHE Bi-LSTM-CRF MR 3F A& 505 ik %
7 138 2o R AN BN 44 T RE R A bR R T AR IO AT
R ERAE s I R JH Bi-LSTM-CRF #%# 3 1T A 4 F
PR bR . SE0 45 2R R WL %07 15 R A 0
SEVP I S AR FRIE RN 44 R B I R . DA T A 280 b Al
BOGEIP N4 52K . X F AR WF 5T A ST
Qo S 0 R VU IR E 2 ) B R BEAT A A G R
—AN 55 LR B B T . P, AT A
RETE AR £ 11 — > B AT % 8 1 9 58 56 0 U 5 HE
B0 LA o DA TR B 2 > BB A 45 26 HE AL SO A
114 i 44 S A RO e

S & 3k
[1] Sundheim B M. Name Entity task definition, verson2. 1

[C1//Proceedings of the 6th Message Understanding
Conference, 1995 319-332.

(27 XUMsSE, 45, VEH X 4 3 B S HAm ) 1 o A LD . b SO fs
B 2:3,2010,24(01) ¢ 84-88.
(3] Z=vpE 0. o AR RN R B e T AR 45 A R RN &

PRI, AP 3CfE B 244, 2006, 20(05) ¢ 44-50,
(4] {25, 5T Al {5 AR i b Se A4 R8T )], h
AE B2 ,2011,25(03) ; 45-50.

(5] &, 5 —r, B8, 2 F R RMER P E A% A
W0 TF LR 5 R L 2009,45(04) ¢ 227-228.
KR F . E L RAR . AR AL R T E A4
P T 1L 1L KM R % 2 i (B 22 WD - 2009, 41(02)
40-43.

Chiu J P C, Nichols E. Named entity recognition with
bidirectional LSTM-CNNs [ J]. Transactions of the
Association for Computational Linguistics, 2016, vol.
4. 357-370.

Habibi M, et al. Deep learning with word embeddings

[6]

7]

[8]
improves biomedical named entity recognition [ ] ].
Bioinformatics, 2017, 33(14): 137-48.

[9] Pham T H, Le-Hong P. End-to-end recurrent neural

network models for Vietnamese named entity recogni-

tion: Word-level vs. Character-level [J]. Computa-

tional Linguistics, 2017 219-232.

Dong C, et al. Character-based LSTM-CRF with rad-

ical-level features for Chinese named entity recogni-

(10]

tion[ M]//Natural Language Understanding and In-
telligent Applications: Springer International Publish-
ing, 2016 239-250.

Zhiheng Huang, Wei Xu, Kai Yu.
LSTM-CRF models for sequence tagging. arXiv pre-
print arXiv: 1508.01991,2015.

Levy O, Goldberg Y. Dependency-based word em-
beddings[ C]//Proceedings of Meeting of the Associa-
tion for Computational Linguistics, 2010 302-308.

Bidirectional

[11]

[12]

[13] Chen X, et al. Joint learning of character and word

embeddings[ C]//Proceedings of International Confer-

ence on Artificial Intelligence. AAAI Press. 2015:
1236-1242.

[14] Tang D, et al. Learning sentiment-specific word em-

bedding for Twitter sentiment classification[ C]//Pro-

ceedings of Meeting of the Association for Computa-


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


3 4

T4

H T Z AR Bi- LSTM-CRF B2 1T A & R BT 5L

101

[16]

[17]

(18]

tional Linguistics, 2014 . 1555-1565.
Mikolov T,

words and phrases and their compositionality[ J]. Ad-

et al. Distributed representations of
vances in Neural Information Processing Systems,
2013, 26, 3111-3119.

Lafferty J] D, Mccallum A, Pereira F C N. Condi-
tional random fields: Probabilistic models for segmen-
ting and labeling sequence data[ C]//Proceedings of
the 18th International Conference on Machine Learn-
ing. Morgan Kaufmann Publishers. Inc. 2001. 282-
289.

AR B EUR R HETIR A 0 S A4 U
fEFELT ] R AL TR S5 R ,2015,51(08) » 211-217.
Pennington J. Socher R, Manning C. Glove: Global

FRETE(1995—) L W+ 7 2, 3 B H0F 5 40 4k o
TR rE TINIER /S a= RS2

E-mail: xuanzhenyu@foxmail. com

AL (1994 , AR -, 3 FLF 5% 400 48k R K I 42
P ESRIE S A,

E-mail: zhangliming134 @ foxmail. com

L

(425 63 30

2% 3k

(1]

(2]

(3]

[4]

Chris H Q. et al. A similarity-based probability model
for latent semantic indexing[ C]//Proceedings of 22nd,
ACM SIGIR Conference on Research and Development
in Information Retrieval, 1999. 59-65.

WML LT B HE AR 0 SCAS A R A LT DL AL
TA SR, 2004, 40(16): 36-39.

2o A B TR SR I BUR ) F AR LB - 5 ], 3
FEHLRE ST, 2003, 20 (12): 15-17.

XNEAT. — B T AR A A LB T kL. 3t

e R AE1967—) B A R UM, S
B B T A R A A
E-mail: biyude 2005@163. com

(19]

[20]

[21]

(5]

L6]

L7]

(8]

(9]

vectors for word representation[ C]//Proceedings of
the Conference on Empirical Methods in Natural Lan-
guage Processing, 2014 1532-1543.

Kingma D P, Ba J L. Adam: a method for stochastic
optimization [ C]//Proceedings of the International
Conference on Learning Representations. 2015. 1-15.
Srivastava N, et al. Dropout: A simple way to pre-
vent neural networks from overfitting[ J]. Journal of
Machine Learning Research, 2014, 15 (1). 1929-
1958.

Dey R, Salemt F M. Gate-variants of gated recurrent
unit (GRU) neural networks[ C]//Proceedings of the
International Midwest Symposium on Circuits and

Systems. IEEE, 2017: 1597-1600.

F 45 (1963—) 3l 15 11 3 . B2, B0 L2k T 0l
F AT S EARAZ IR L AR AL
E-mail. jiangshengyi@163. com

BHLBI, 2013, 40(1): 251-256.

TSR T A . TR HS A DU ) T 45 R A L 3
k] Hh s B4R, 2005, 19(1D): 21-29.

PNV R ER T, R AR S 3 T 45 4 X 5 (0 S8 1T HL 2
AR, WS 4R, 2009, 30(7): 124-129.
XS, A FE T ) vk A5 5 08 4 3R 04 ) AR LR T
[J]. P TR, 2017,43(9): 240-244,

B EE AR M. de s SR Sk
WAL, 2007.

B0 K B T [ 4 A A S R AE 2 B K Bl
RET]. b3 fE B2, 2013,27(5): 205-210.

LS (1989—) 4, = FHF 5T RN [ AR I
b FLRIHLES BHE
E-mail.: 41764552@qq. com


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


