TR 2 i SCHLR 44 UM BIESE
—— — I R 49 IR A E ) % ik

KAE BB B OEFES
CrAEEFRAPRE HFE 210031)

(TR FHANAFLERREZ & 210093)
(AT BEIT R T (B)REFL HFE 210049)
(HFERLERFZEHFERFER &HF 210095)

HE: [ BrY ] s simE 2. i, IR K, ST TIER RGBT TE BB, FEAR. M
PUZHE LRI SR 2 h i SR S 45 B LR [ 73R 1R FIR B 2% > IO 5 4 42 2% (Recurrent Neural
Network, RNN)J5%, 1 i) Hh SO RNR AR s, F0B e SO T MU A4 B iE B AR 1, 3R R U G DG 2R I
SEARTERAL [ 5 8R LU PRI 2 R4 5 vk v, AR SCHR S (0 - G R AE v SCHLR 4% TR A TR 56
A IS FAEYA R, Hb FAERE T 1.54%. ST WA s iR, FERST 11.05%. [ B
PR V7 fRRS S ELREE T S0 O 0RE, B) TR R R, AnS Al SR b A T i T REAR B 4 Ry e fe 4
Ho [ 858 ) ARSCO AR, GER A BIN LN R IE AR IR TR, b S AR S T Ar A 25 5
KEER: MR IEI L PR

SES: G351

AIRRIE, AN T BT T IX kol i RR iR, SR )5
13l — iR K BTSN PR BRI AR, BUS THRH
PLHNZ SR . ke o gl o fr, @ispe  BUIRCR RS, kR R SUALR, 78
B AFVS . BURFERI] . S . R, o ANRIZEERIEER EXELIRS R ANz AL AR, IR
PReaen . REHIBN . SR EE . BN P4y EEFT RN, B TR 48 10y AR SRy
PUIRCRAME BRI, 5 ER . AismapLaR SRR SIS T BRI, R iR X
DTN 2 5 ST S 5 T BRI . BRI, hochLky B AN . v SR ANE S (bR 5
S ERL | s 2, AN SRR e ekt RSO DRI 2 4 N T BT s ), wT
K, X AR AL 24 T AR KB . Lh BT DA S5 A 2 [ dit o 52 2 R RSAE DL BRI i,
ORI A R AT LU A S bR i, BB A
T TR AR (0 8 S i e — 6 IR R T AP 2 245 19 3 2 AR ) [ a3 [ 9 i
B, OB RN . L e B EEUE T RGENERE. XTI, BAIARER
FOIRRE IR 33— 2Ky T ] TP S & s R e BUR SR R SUE R, BRI 2] S A% R] ) i T AR

il
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RS R INAE B At R 22T H s A AL B 58 () R PR A 1 S R FZ 98 9 (T H 452 2014STB246) | VLI & 2B
N TR A A ECE AR ZE P H 45 2015STYZQON)FIE K H AR B 2 ST H “ BT CSSCI IY/A)TE G P17 1R} 2R 4 1 A
PRI H 52 71303120)AFFE AR 2 —
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280 AWM SR AR RN, DT R E B A
s Ak iR [ fE 195 L o Chen 2808 IR TP 9 B — Aok
st o SCIREC A TRl i, O 1 g I P, B
XFHATIRIE, WAL P76 R R Y 7 1) 4
Sun S5 A R SO ) B EA T IR, AR BT AR
WLEEAE 55 R b SCo iRl 5 1A —a P

SR, IR 5 T AR M R 2% 10 3
FELH, XL IR AN ] [ R M 5 T I AR T L —E R
JEE b figp il ) B A5 S B A9 RLRE, A0k TR 2% |
SCHLINAE, S5k TR M 28 A AT LA L IR
R, ARSI — b 58 e DU 8 T SCHUG 243930010 07
U, FOHUE SCT AR AR o A DU RIS
B, fih o — R BN A RIC . DT IES TR
O T, AN E ISR T AL AN S 5T

AR TR T A P A PR 22 I 2% 7 T 2
S A IS5 b, Bk 1 PR EE 27 ) A T o
SCHUR 24 P A28 Xk P SO Tl 0 A A
RUPEAT ki, WS T A RIPREERCR o

2 XK

VER M FEFIAARIEAE 55, LG4 B9 — B
AR E R Z— Ak, DRI 4
h FERREE 7 2] TEAE e S U U IS 18 At
Ji& o A SO M 44 SR RIIE ER e 22 465 147 17
XA SRHSEREA TR
2.1 WEEEFIRANEXHR

i 44 SR AR SR 32 BRI S8 Ak TR AL T
GETHPIROT R RTT, BLGHInE s E, B R
PERTIEITE o PVBLEE NEARTT I AN P> EEXS
4 SRR LT T R G PEAAIRIA . 18
B N AR AR LA b, 6 I 4R AT
ES L pibEZ AN STVl H S R S C TR
R 2 0 N A O  Z A K E N7 RN
PSTHR SRR, RPFEG T B fr 44 52
PRSI, ST AR, £ ORI
FA 5 TP B 25 i 44 SR ROARAE, A T ZRRAE IR
T LRI, S Sl S ) 1
SCRAIERIR, BREESEEE & 25 EREN LI 5E Bl 1 X2 AR Y]
T b e — SR A SN, AT A Rl
T AR IE R RSO 2 H SRk, ARIEERL

2R TR AYVE, SREL Viterbi BRI 4345 T
bR, EAOTFIIGIER -, TR R,
LA SCHIA A BRI ek S H T —Fh F i
A P AR H AR A I ZRiRi Jr ik, e B i
P H AR TE R = Al R RS A R A
PG BAXTFRINE, 256 L F CEF R, RAFMRL
Gt R TR A2 00 o B TG0y Jr e AN R TR
AT DA AL 24, ABARES T O BT R
P& R FRAERR, 520 2% HXELARSAE .
2.2 BEHHBEM

PEF I 2 AEVT 2 J ST FN AR AT 55 3R
RSN AR IERE T, TETRIR N IR AE LT,
i K % 1 i 12 B B (Long  Short Term Memory,
LSTM)ARER AR () TANH B2 S B8 47 O 5CE
Huang Z5ffi X LSTM #EA7 kbRt ek i
J2 {8 FH 45 FBfiFL3%(Conditional Random Fields, CRF)
ATARRS, FF 2B FXTIRMEARE . st
Ay 24 SEARTEUATE 55 HEATIE, A AR AN TR
N Zrinl s, 1% R B T R rERET . Ma i
Hovy f#i FHAL[H] LSTM-CNNS-CRF A8 S230 T S ek v
17 S0 A AR T, i A BB 28 I 4% (Convolutional
Neural Networks, CNNS)Xf4&E—4Nin)2 2] H 720 )
i, ARJE NG ] TR ) S D R R ) i
B AFR] LSTM B b, i 5 (i AR REAL A 61 7
iy, E S SCIRE bR T il 44 SR AT 55 T 30E T
ZIT RN BARTES SO T B4 9T B R IR RAE
PR 22 26 rh g 05 R #EA T, (H rh SOy T
i e 2 AAMFSE . BRI SCHE - Fin) AT R 22
S, ARSCERX A SO AR R L, T TR AR
AN FEE .

3 REIEZEFNiERY

3.1 RGEIEZR

B 1450 ThnE RGIESE, B3y 4 2. & T
T — 2 —)2, A A5 A AR, ASCE R
TR A TR RbRIE . R R R a2,
Y UL Ny S DIVA: O i TBa W oa N 1= - ey
FPEF AN, K RIE—1PZR LSTM
PRI PRZE 2%, fe D If— 2R h 2, TRER #2824
MG RAE X — 2 i o il bric .
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FARRISE

i AT(1)

A1 ##EAANER

AU TR AR TR Z . TR
IR, R EAEHLSTM U “LSTM G FR M 457,
KR BT LSTM 15 88 HBEN H TRFR M 26 2
32 ERHEMEEKER

HEFIAH 25 2% (Recurrent Neural Network, RNN)J&
— PRSP SRR A 2R B FEDE P b
Mg, FERFTE] ¢ B2 A —4 i x, e R", 456
AI— BRI Z M h, e R™, A YA A Bk
Ama, MAKXIIR:

h, = f(Wx, + Uh,_; +b) ()]

Hri, WeR™", UeR™™, beR™ EHiAH
W FRECHRE, R RE &5, PTUFEREIRAS )2
Z Bhn k. Softmax FERMAT LS, K, nfLIH
fife B RNN (9% A2 x, Hi 2 he

MERE FORYE RNN AR B AR EE iR, 5
FESEER T, T RREE T R FIRS R AE B S, IR
RNN BEARUELUSE]X — 5 . Hochreiter 51 Sutskever
EXTIRIR AT RNN #EF 7R, $2i 7R oo st
(LSTM), 385 7E RNN H38 fiiiCAZ AR — g il el fie
P T RBEEGCAZ 20 —ARIER) LSTM i)
R PR

i, =o(W'x, +U'h,_, + b)) 2

f, =o(Wix, +U'h_, +b") 3)

D B IR A

9

0, =0(W°x, +U%h_; +b°) 4)
g, = tanh(WEx, + U%h, | +b?) 5)
¢, =fiOc,_ +i; Og; ©6)
h, = o, O tanh(c,) 7

TE t 4, RO R e, AT BRGH
MR b FPYRTHA x TSP M FRECIR S h A
HEHZ cio o) 1 tanh() 73512 Sigmoid PREFIIEY] bR
B iy £, 0, g TR FIRT—ARAS RS AR ALE R Hi i
Skps IR R AR, UGS, T
SIS HEEASAT T INs SAF, fElb R m B e
SRR TR PR A BB T S RS R4

1E LSTM M4, Wil 24 Bk s 2 2,
TRZ M RN = 2 A, SOEE R 2 K i
LI (Deep LSTM), (7 EL LSTM MIZ8J2& I AE 0] 47
MR, A RAE TR BRI AS B[R] DA 1) 22 3
7, WFRA AL LAY (Bi-directional LSTM),
IR, T LSTM F5IEhRIE ik,
¥{di T Bi-directional LSTM.,

3.3 ETFRMNEBIREER

] LSTM JEF il THILAL 44 bn A0 24 B,
2 Gt — B ARER RG], R )2 R AR,
AR AR E T — M RMESGRITER v, TiE
JELRAE PN A [ L 2 AT LSTM AR M 4%, X B
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I 1, FrLARRGRAn s o B Bl — 22, M T
XL EbRIE, bRichE T — A RAESIRICR S. A
{4 1 = JeARICEE {B-ORG, I-ORG, S}, B-ORG F/nHlig
A —Mi, 1-ORG FRHLI A I HAR], S FmA
J& TR 44 35

LIl

LSTMTEH :
PSS LnJ
FHEBETE 5 mme e e e e smen e ereeneeneapeenens

W TTT11]

B2 A Tia6hH s AR R T

LSTM 7£ t BFZIF4 AJ& & x, e R", FIILENG
AN v, e VEB R Ia & x,, x BN v IR ) & 3
—Akoxn EFRE AR L, kO V RSTRIAOECE:, W) L
MR ——X T V AR R v R
[ X, RFFEARYE v 7E V RTS8 L AR R,
I TFEARIEFRCIRAS h I HERY T AIPRIC s, € S IS,
X B R BLAY Softmax FEEY, INAZNE@)IIN.

LSTM{E¥
Mhoz i |
FIRBGE

(s =k) Y ks ®)
p(s¢ = ) orke

€
)RR h MR R IHL, (k)= wih, +b,,

Hodwi b n 425U, by 9 bias T, A S A X
R TR R, B2 ¢ AR s A (9)
1(t) = -y, (k) log(p(s, =K)
vk)=1 Rt FegAEAFEhk THETO (9
SRR SR R BCH T2 i e 2 F, A (10)
F7R
I= ;J(t) = Zt‘,—yt (k) log(p(s; =k)) (10)

BERITE 22 S S EE LSTM AR BB, 1)
RN L, HEPRCHERI SR wy, by, k RRT
B—hrid.

3.4 ETFNFEHNHEIRERR

B 3 g5t TRT DU 2 bR s Bl fEfA
2, BN, e — N U R RS
<GO>, <GO>FI/RH T — M A FAFFRT— A AT
FRJE TR—NA. LSTM 2 HHRHISA X ). 78
B2, HA<GO>R R i B A i bR

-9 8 8 9EF
T T -

B3 KT FHIMERRETH

<GO>IX M FRiCFERE A i 25 I HEE R M . —
U, EH VTR IR <GO>, e HAETE A
T IR S — A XA R AR A, XS R AR
HIMETEPRIELS R EA —E 2200, OB i 4 —
AFHRE FTRER HARSE . A AT REANG T, <GO>3ZPR
B TR R AL E AR . ZEF ARSI
SRS R LUl 2 S HIL RS BH R, Ses iR B A
A— IR S ), 1E8)FRR B n—<EOF>#5
ICFRA) LR, TE<EOF>TF i HARE & AR,
X B <EOF>HIA 3 [<GO>hric A 5 AL VE

DA A AR, BBl — AR T
R T A LSTM, it i HAE<GO> Xt [ i)

BRI R PRIAS SCHRE HH BT Y B8 2 PR T
I= 3 Jm= Y =y (&logp(s, =k)) (11

i(1)=<GO> i(1)=<GO>

Hoh, iR LR

USRI IR A A KT, SO 200 R
LB PR, MR ARG SO, RGEH
SRl RIRILR 2 P — A, R 2 A S5 o
5 TR RTE IR R TR EEATHLR A4 U, A IE
m%ﬂ%m ARSI B IRE — M T Pl

BE A AT RE T B FARE, DURFERIA Yy 20 B,
HSGASCHY A SE AR, A SO LR T g AR
FITHIA o
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4.1 BIEREFMEMIER

T KA RIS 5 A LAY 1998 4
AR R H BB TR e R p I, AR H
HERL O oA, bR TH 4, VLA RN
“nt”, DUTAREL R REAE, IO UE AP, 2RI,
PL 1998 4 2 H 4 B AiiAE, 1998 45 1 H .3 H .
4 1.5 AR 6 AMEdE IS, X, MRy
YIZREE ST AR R/ IR 40 000, F35 39 999 /M4
Bl nyial A 1 A ILESRIC“RAREWORD”, 7E
RES, NRFER R B BB IR B bR e b 55 0
il AR Ak, B ET TR, TR
5500, fufE 5498 MK =T 1 DNFEILFhRC
“RARECHAR”HI 1 MHAfF5<GO”, *FiklgE
HiE) . PRI RS R SR 1 PR, AR
b, FWAELE H 3.18%, FWFHA 0.01%, JLTF-1]
DLZWEANTE, 35K 156 BH BT 9 J 0 T /0 i LR SR
ML,

F 1 AR HH 1998 4F R iER g4

Xt e H Il Zre RS
ik 6137 295 1 149 581
BN 144 515 36 508
FH 10 097 274 1878 731
I 90 218

PB4 BREER A = AR, 40 MR
P. AR R AL, HEIEAR(12)-25(14)

Pis. Hrb T 3ORbREEFROHIEL M Rl
H RIS, N Zmbrid SR

(12)
13)

F= (14)

42 SHEEE

i FH/NHE S B AL 3 A iR AT I 1) B B A 328,
BB 20, IR H0 1.0, 7655 5 5110,
FHiRHE 0.8 BYEREEW/ D22 %, Bit2e>] 13 42, Jalfl
RU R 1 A5 B B A HOh 35, H TP AL B AL SCEE
ARSI, P I AR 3 e K AP B R 55, HItR
LA BSECH-0.1 £ 0.1 Z[RIFFEHL 6. A T B
ISR, i RS e F-(Gradient Clipping)?ﬁﬂi#
WER 5.0 P, AT BIA IS, (£ Dropout £
AP I E N 0.8,
43 KWHER

FK2HHTREZ N 2 2, RIRKZ4EE R 650 Bf
AITRBIEE SR  « BUR HS BRI T BT A LA 44 IR B A 1
i, B &I RE AL 2 A — A —
BRI aTUE N, SR L, PR a i
RIGHFAMEE ) 1.23%, 4 FIRE 1.82%, FIH R 1.54%.
FEF UL RN, WERRE S 8.87%, A
[ SR 12.37%, F A 11.05%. 2 IR A6 bR i,
VLA SO AR 2R R T8 R, B E R
R

2 FREERNARL LR 24 R Y

s FERYN 4, 75 7 L in)
TR PEN G TR A 1] 28 F &
FRAY 91.87% 88.65% 90.23% 89.86% 76.96% 82.91%
TR AL (FEAE) 90.64% 86.83% 88.69% 80.99% 64.59% 71.86%

MARELT R T T —E 0 H, (E2REIns, ik
SIERER SRR . FRELRERL 2 I, R
R TR A IR, EES O PR 2B — R iE
BRI bRECE A A ERPU & o Biln, <<k SR
=4 R [(HOEFIE A Gl e, THRUE P S,
RAE AT UES RG], ROREA[ER bk A8

I E B R A

JRT”, “Lihg WA AR BIneE S B
WY [H2ERF EA Fe] —A7, BRG]
“IE A [HARE Y R B oA, R

AU A RTERWIF IO AT o 5 TR, RS A
WP 44, SR o 2% H SR LI 24 B — o0,
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TN, FlanZNER . <ERtrdE, ARPETEE R
HIER, 5 —Fe FECE PR TR R R,

FRANR LI 22 0], BEAR TR AR, £
BALTILMEN .. B, REERBERINENS
i — AL RN S L B-ORG JF3k, J5TH
f)J& 1-ORG, filan<[ & SH W 2iF BRED
FriEH“B-ORG I-ORG I-ORG I-ORG I-ORG I-ORG”,
{H 45 %1 kR vE 5 “B-ORG S I-ORG I-ORG 1-ORG
[-ORG”, &5 R il 2B b I 800, Bilan-[48
P ERH @R il FFEXT, fERA
Z ISR, 32 PR Ry < R ZE I il v i AR
U, EAR AL 44, T DA AY AN RE IE 1)
P

Zi b, B IR R R B R R bR o
A BUERRTE, WERRRA R R F B R TR 2RI
PREANG . EEXTHRIN IR, R R FH A
M AR E BRI R i, [R5 A 241552 2] 4%
FARAK G X TAREA GRS, TR CRF £
RN T T2, TS A R A5

5 4 &

ARSCE XU MR A RR L, 2 TR 22 R 2% o
AR EREE LSTM, 4 Hh U400 Y o SCHLG £ b T
B, SREUERY TR RIA EL, R AR B
AT R, R R S LA B AR RE ) O
H, 3 U AR SRS £ 1 A% B TR R A AR K B 00
oo 2 ad TIRESA TR, ML T ARG R R ERLAR
7k, ARSORRRY IR 5 Ax iy S ), AN PR T AT
BTN, T ] B0 o FEARK I T AR, Rt —2
R HABTRE 7 2] T i A SOF LR TE L AT,
Fbg 3B 1 75 05 AR R B R T RE )
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Recognizing Chinese Organization Names Based on Deep Learning:
A Recurrent Network Model

Zhu Danhao'?  Yang Lei® Wang Dongbo *
!(Library of Jiangsu Police Institute, Nanjing 210031, China)
*(Department of Computer Science and Technology, Nanjing University, Nanjing 210093, China)
}(Department of High Education, College of Nanjing Traffic Technician, Nanjing 210049, China)
#(College of Information Science and Technology, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: [Objective] Chinese organization names are difficult to be recognized by computers due to their complex
structures and using of rare words. Successful recognition of these names plays significant roles in information
extraction and retrieval, knowledge mining as well as institution research evaluation. [Methods] First, we redefined the
input and output of organization names based on recurrent neural network method and nature of Chinese words or
phrases. Second, we proposed a new model at the word level. [Results] Compared to the recurrent network models at
the phrase level, the proposed method significantly improved the precision, recall and F value. Among them, the F value
increased 1.54%. For organization names with rare words, the F value increased by 11.05%. [Limitations] We adopted
a greedy strategy to find the local optimal values. A conditional random field method will yield better results from the
global perspective. [Conclusions] The proposed method, which uses Chinese word level features, is easy to be
implemented, and could generate better results than its phrase based counterparts.

Keywords: Organization recognition Recurrent Neural Network Deep learning
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