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Bfis SIGHAN [E R 303 ia] P Bakeoff 1Y i IT,
Hg SR SS A e A AR () R T o 0.
BREGETT2F 2) J5 AR ACES SRR R R B S A
TR, FEASFI AR O, FAREE S22 2
J7 I A R CR SE At B TR A Tk, SRR
U RERE . TR TR A I KA R Y v, R
B, TRBE 2 2T AE A ARG 7 A0 B 5 T i 1 R AR D,
AR SO

BT ARG S R SO S AR i
JE—NPHIRE R R, B SO E B g — g
P, SRIGRF S R E I ThRIE! Y RS
TH22 20 7 B OGS A T B — X Ab 3 H bR B3 1 HL
FieA SRR A 22 A S B B R AT AR Y
(HMM) ., g KA A (ME) 14514 BEDLIZ R (CRF),,
B SR AT SRS S B T A Sy MR,
FEAREH & LT SCRYRAE, BRI TR R B
AR W i e T B R AT AR A IR B, °T DT
PEPRAFAE, (B T HAE G5 (U7 IH —4k, Fr

DU RESR B R i i O, FURARA R T ARiC i WL Y
LR, RIS SRR AR B D0 2 2 W 4t
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FoftFH T i A1 5045 e 5000 B4 2% A s

TG 1) SR TRFR b B IR AT R B 88 2 R 7T 5k
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TE X, Xo}, (X0, Xa), (X, Xa}, (X0, Xa, X5}, IRAAR
2 oy A5 B P I ) A R AR 5 A58 00 A
P(X,, X,, X, X,, X;) =

(X, X)) (X, X)) (X, X ) (X, Xy, X5)
(X, X)W (X, X5 (X5, X )P (X, X, X))

(1)

UNER 25 58 (1) B JR ] R ML A B LA A A
WELAHE, WIZHhE R R e MEEE ST, XA S/RATR
FEALSAR A, WA, XA /R A] KFbL
PR AR . B ATE R 2T 5 IR
AT REEILA A IER, RARZ T ERES X,
SR R TE T S s 1P A
R, TEZ5ETA X={x1, X2, X3, X1, X, } FIAFR
REHES Y=001, y2, 3 Vo, Y} TEBL T, & G=(V, E)
R AEIE, Y = (Y, v e v} 2B GRS
RN BRI ES . TEAE X AET, a1
Rifi L AR 22 il D\ 7R T 5 T 1 D
P(Y,|X.Y,u%v)= P(Y,

Horb, uerv FoR u Fl v J2AHLBEI, W —A
FIFRERLY

W 2 fi7R, CRF SRAIJGm BB AR ik 45 7 E
PR, TERITRENS X, B onR XN

ZX11X21X33X4»X5

XY, unv)  (2)

CRF #2452 WAL A T O T B G ) PRI AU LT

B2 o4ty CRF BB 4H
MG AR LS A H
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SPIREERL, SRR F AR 2T 5 iR i IR
32 EMAE

CRF+"VJE — A~ 0 T 7 52 77 51 (0 b 12 19 0 2
I BRI AR RED L T 5., T HdJE H Rl %
PR T E R d i, Bl o o 2 A .
WP ARS e MESR L5 T T R I A 1 — 1> CRF++52
SR E B E S, I T ARG S E B
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AR IR HE R, CRF++AEIR BB . SR AU
[FRFAE RS [RVRRAE 2 6, AR AR 38 BRI R A1 A 15 R 11T
BN . fJ5 76 CRE++ Py U1 25 8040 RN Ry AiF 455 A
(template SCAF)—AE Y Z5 ) 23 TR 7Y (model SCA4). il
R AR R AR AN HE S CRE+HH8 2 A0 Tk
P A 2 St 1Y o3 Te) A A I W] 45 3] e J5 19 43 m) 45
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HEERR I A R

FEIEAE AR
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tFASSCRTE R RO TR, 1 H R Rk AT
farbriE, PRIHRR 280 BT A 2 5 IR ) ik 7
Sl SR LA A 23R 5 N TR EAHSS A1
ik, EAEHDUESMA RS NLPIR #E47 A 3h40al),
AT & B R S E A5, X1 NLPIR 45
BRI TR ZE SR, TEAN & SRk U 58 A 5L IR 4E 5
T, AN R G e R 5 e e PR TR AT
AYTRIRENE, TR e oA 6 i 2 G A Al R
ARSI BB R T N TR BB R A T

B R R BB T SCA Sh 4R T LIS
RIFFIRRIEAESS, AR TE o i) SCA R R AR R h 45 5
R P37, A 265 0 S 3 31 B 45 F T, AR CRF £
RSB — AN T I R IR A R MR . RE A1k
i — 41 R R HE bR IC X B I B 43 TR RO A AR K
Wi, T LA B 2 B A A2 5 43 1A T R R S 5 T
FRXH I B RFAERRIC, SR J5 AR 07 1 (4 R AT A 2 I e
AU AT B RN, DI B0E AR IR B o 2
Jei, RAT LAY TR L0 CRF ASERY, e () 43 inl s
SUVEARPZE AL AR 2

BRI AR B B S AR SO B LR 9T 848, 383 AT
SR B ARIERRIC A SR R R e PR 4L 5, B DA
SO SRR BEBE T INTE & A RAAE AR AR LA 3k 1) 3
TP BRI LS R, BRI PUERGR) . R(F [
), FEE. AEHEATF:

A
R EI 100% 4
£ # % (P) 2B~ 4)
2% R)=— x100% (5)
A+C
At (F) = 2R 000 (6)
P+R

SEPRTFR A It 2 AN, XA E AR AR IS T
PR, F BIME, SR, AR MRICEER BT G L
TR IAUE, G475 2 s B9{E.

(1) FFIEMRFIEARIC Y 2EFE

TERE T ZAFRENLIZ Rt SC A sharie)vh, el 2k
AJTBL, R E — AR IE B R e AL o 1R AN T
FIE R TR ISR ) T2 CRE B, 7E3|
SRR A R AR AE BRI R YA AERR ID 2 5
BT TRBCR AN o

Bl s=Esrsmnsn

ARG BRG] B 7 B ARFAE, DK
T =R RIB AL EAFEARIC, 3R 2 P, [RImPRA:
BRI RN ZRfoR i B m — 21, AR CRE++HY
H, IR R & Zad Y SR AR 31 22 e i Ao
BERHE, A ARE AL E R EAR IR AR, S
RS
®2 (IEFFEARC

Fric 2 # Fric g
4Tag B £ E %, M FR AP E, E FoRiaEE,
{B, M, E, S} S R PF T,
5Tag B #RIAH T, | #RMUFE LiREEE—F,
{B,I, M, E, S} M FE/rialdh, EFmiARTF, S FmATFiHT,
6Tag B TR EFE, 1 FRMUFE LG FERE—4

B.LIM.E s ) FAMEL LA RS A, M FRi
U o E RN R, S #R BT IF

FEIHA P R, FAERBMER 2455 MR i) —4>
BUHE, ASCMIHAUEITE, 3R 3-38 5 PoR, 4iit
RN REE ARG AR I e R B, TR S L
%, Fhzbric g e SbRic i E o e S AU .

# 3 ATag FFEpRicEE 500

FHEFRIC PRt FRiCEr & oy L
B 597 343.7 30.22%
M 158 744.3 8.03%
E 597 343.7 30.21%
S 623 538.5 31.54%

# 4 STag FFEARicEE 500

FHEfRIC PR FRICER & oy b
B 597 343.7 30.22%
I 28529 1.44%
M 130 215.3 6.59%
E 597 343.7 30.21%
S 623 538.5 31.54%

#5 6Tag FHFFRICEE BN

FHEARIC FricHo BRI i 4 b
B 597 343.7 30.22%
I 28 529 1.44%
J 115954 0.59%
M 118 619.9 6.00%
E 597 343.7 30.21%
S 623 538.5 31.54%

75 H AR A5 0FBEPL S BEAT R S0 1A BB
REBOB AT H—FHEARIC T B X T ARG
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Z T BRI, 7RSI B, ARIBRELL S
R MRHCRIEA R, FEAERF B ZR TR A
BA SRR RS, AT REHE BURRAE THUAN i T RHIERE
ZTRITCARE R, SEOHABCR TR,

BRAIAFIE LS, X BUARDUE SCAS H A HA
RN E AR THAFAE, SEH VAT T S
GRS = e ol | R ey o i s e e S (T
P b5 i AR IEAR AL BE Dy CRE+RETFUN A I ZhiF
BHE, W5k 6 B, 7ioh, TEAbBRII g, H
Tk AR IR iR R — 81, T AR SCRIFSE 2 1)
1155, BrLUR AL BRSO e fe e — 51

K6 WIMZARHEZ S AN ZRiEokL

B EAeER FERME AR 7 B RHIE
J mei 2 B
{3 ti 2 E
I diao 2 B
ECR cha 2 E
1 jie 2 B
3k tou 2 E
b liang 3 B
¥ ban 3 M
¥ cai 3 E
I yuan 2 B
#t liao 2 E
il bu 2 B
7 fen 2 E
) wei 1 S
A ren 2 B
1k zao 2 E
i huo 1 S
& han 1 S
S tian 3 B
pili jia 3 M
| ji 3 E

FEYINZR2E 2 A B B, KEE R 2k 10
By, SRJEHE 7:3 B LLBIBEA TN SR AL, IR 10 97
A& SURIE AR RS R PR EA TP

XA RVRAE FAFAE L & SEA T VNG A 1l O
XPEERIATIPE, Z5RNEK 7 PR, WSEERZER AT
FE i, 1E 4Tag. STag Fl 6Tag ZAVKHFAEH, 4Tag Al
5Tag [HRBPRHE A Z )5, PR F (A58 & T 6Tag

FRIRYHFAE . FEXANRIRHIE R T VI ZRIE, 5 1 Hf
RIXATRE, BMEHNEE 8 P Bt il 2k, £
FAIEMFE R IR b oy B — 1T RIAE R 8 Ay
AR

R T AR 195315 PP 2

R e P {H R{H F A
4Tag 92.85% 92.89% 92.87%
4Tag+Hi < 92.74% 92.78% 92.76%
ATag+F 92.53% 92.57% 92.55%
4Tag+iA K +7 5% 92.67% 92.69% 92.68%
5Tag 92.85% 92.90% 92.88%
5TagH &K 92.64% 92.69% 92.67%
5Tag+F 5 92.32% 92.38 92.35%
5TagHa K +F & 92.02% 92.08% 92.05%
6Tag 92.20% 92.11% 92.16%
6Tag+ii | 92.09% 92.00% 92.04%
6Tag+F 92.00% 91.90% 91.95%
6 Tag+ial K+ 91.71% 91.60% 91.65%

8 HAMFHEBIR

FHE FEAEAE AR FERERA

C.  U0L:%x[-2,0] BRTFHIRTIRES A

C. U02:%x[-1, 0] TR TR — A

Co  U03:%x[0, 0] Bl

G U04:%x[1, 0] M JF IR — A

G U05:%x[2, 0] R G IR AN
C.1Co  U06:%x[-1, 01/%x[0, 0] Tif—>F 2 4T F A
CoCi U07:%x[0, 01/%x[1, 0] MHiF2I5 —F 5B
C.Cy U08:%x[-1, 0)/%x[1, 0] Bi— 78] Ja— TR BIER

(2) FROFRAR g BRI AL

CRF++H RS 32 2 HI R M ZRaE hde
BURRIE R 735, AR ASTAR IR R rh B B3 )
TEFAT R, 76 CRF+HH, X SEREEARE (A pRER, o
H 0% i 3 H R A WX R 28 S 5 24 1 “output™H 1Y
FEIERRZE

ERRAE B S, Y& Unigram
Template, MCFRRAERIANSE —ASF4F 2 U, B—17(
U01:%x[-2, ONCFR—FFE, 1M “Yox[1T17 &, 57
BT T Y HHE M A token FIFTIRAS FIF 1Y
AL, 5K 8 R o B—AT %x[ATHLE, FIfiE]”
A Jl—~ CRFs H 1 i (state) BB fis, o), Hodb s Ky ¢
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A ZI A FRZE (output), o A ¢ BFZIAY 1R 3C. fHFHER 2 B
INRRRIERLR, LAZR 6 HAgTE LR U :
funcl = if (output = B and feature="U040:44") return 1 else return 0

B U03:%x[0, ORI ASCIFIEE — 1T AR
SLRRE KA ST SR — A7 RN B R, R
ARl 1, (R, G A SRR AR 1 S
“E, HHER output(fi—8)FEFEW A B, IB4X
A HREEIX — 1R Al 1,

& template SCHFHR, BE—FRRRAERT N —MRHERL
Hi(template H FHA TR X o0 AN R AU RFIERLAR), AS[R]FY
FENEA AR A [R] R 22 8] B4 FE ol IRt 25 5 i )
SRR A RCRS S AR SR TR AR 1 B R HE AT Y
5Tag FHEFRICRIA A RAE BRI 75256, 4R Nk
9 R, W LAE AR R A 7 0 SRl
MIRZmEE R, Hh BBk — Itk C_ Cy, CoCy, C_,C) ),
F {64 W0 N0, 10— TR 38 I RIRS B X 43 1m) 8%

SN WL, YOI o RHIEA L B Cy (%x(0,

ODISF, XF4riaEh FF AN K
F 9 N AN R R AR (14 43 1] 45
FRAEAAR O6F L 3% 8) F
JE IR FRAE AR 92.88%
Rl —JCHHIE C_,. Cy. C_pa C) 92.72%
& —ILHHIE C_ Cy. CoCph CiC 86.33%
M —JCHRHE C_5. Cs 92.73%
N —JnHEE C,C,. C4C, 92.56%

(AN —TTEHE: U09:%x[=3, 0]F1 U010:%x([3, 0]; 34
ZITRHIE: U09:%x([1, 0]/%x[2, 01F1 U10:%x[—1, 0]/%x[-2, 0]. )

4 SKBWERHST

RIS R PP S B A R AT X Le b, thak 7
B L S, R 5> — 4 (4Tag 4 \S5Tag 4 6Tag
H)FAT oA, FTLAE M, JRas B AL S R R AR i (D
AL E IR TS B 0 0 R SCR(F () I, b A
—AEEANRHEZ G, B N

FRAFBEBL 14 fe KA A AUAT LARRA Y i 5~
A FRRRAE A, T EL AT LAZE & i 22 A R IE iR
NI R A R RFAEASAR ™, XA R RPAEAS AR fr) 512
WaE b, BBR Y HT T AR — AT LAY B A
JE RS — I FFEA T SR 25 R ASE L 2, F AR
Rz, 3% 10 v, it 7 iEkhia s fE i, Hrp

KRS T 5 IR % T

TR =R 46.62% I HLEE, FTLRYER HY 24 T
TFHIHTIRES — A7 L B Y B A SRS — SRR
FTAEARSCHIFFE TE L E 8l 531 AR IR AL 2 rh AN
ATEVCAY . T =R BRI AR, A
2.28%, PR35 K BIRTUREE AN RS BREE — A7,
DAL RTHRES = AR5 KA =N RIS 1 28 1k

LI PO N EESE S - A ) Ny N
93.00%
92.50% _—
g 92.00% —
91.50%
o1.00% 4Tag 5Tag 6Tag
m (o BRRE 92.87% 92.88% 92.16%
m A REE 92.76% 92.67% 92.04%
I F L 92.55% 92.35% 91.95%
K AT ERE] 92.68% 92.05% 91.65%

B 5 FRE4FIELLA FTIF F AR T LA 3
10 B EEREFMER IR M

1] 25 A T B BT 5 E 43 b
FLEF T 1039 205 51.10%
ZFH 841 690 41.39%
= 106 307 5.23%
VY ) 28220 1.39%
LA 8 893 0.44%
N FiA 2 626 0.13%
HoAly 6598 0.32%

RS B i 22 R AR R B B TR
HH L THE—SebR e T A BOR IR, S A
JE A A T AL BETE R, e T L gR i AR e A
TALIE, el xR Myl b 2 8, AT
FOER SR P B Z R, A2 LA s iR
RTLADIE, WA SEHL &0 ia IE A 15 N TAIE /Y
WRETPEBC SRRV TE DL, X XIYIZR2 > By BORISE A
DVFB BEEAT R o

5 4 &

K S5 AEBENLI AR N I B B e A 5 R FA R
(4 [ s b, R FREVERGRAY CRF++
THMHHATZE 55, I BB BRI SOR 2RI
PARZFAEA AT fE . LI REIIRHEARIC
0 A L B AN IR 2 5 A 0420 2 B2 i 38 o 1) R,
Horp A0 b AL EAFIERYRFAELLSE 4Tag H1 5Tag 147317
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RORAH, HF (A3 92.87%H1 92.88%, T I HiAft:
FREZ )G FESA T R, Sl A [ R AR
ST IRESCR AR LA AT, SEERAT A TR RRIE A G 1S A S
TN G RRIERAR

TERAIIBFTE R, R AE SRR — 42 4,

FRBIREHRF LT SCHTE SCRISCAR S R (5 R Rl 5 E 25 1O e

fi,

WRTE A Shria) AR A RCR .
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(3]

(4]
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(7]

(8]

kg B R et SRS R S R X R &
S S5 HLAK, 2016, 32(4): 234-236. (Li Hongfeng. Analysis of
Realistic Plights and Countermeasures in Social Co-
governance on Food Safety in China[J]. Food & Machinery,
2016, 32(4): 234-236.)
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2012(4): 170-177. (Wang Huixia. Public Participation in Food
Safety Management of the Rule of Law [J]. Commercial
Research, 2012(4): 170-177.)

ZEEF, M. BN TICA SRR BER SRR [)]. B A
1§ TAE, 2011, 55(2): 41-45. (Feng Guohe, Zheng Wei.
Review of Chinese Automatic Word Segmentation [J].
Library and Information Service, 2011, 55(2): 41-45.)
skEER, Rl REENERTEEEERENERY
SEPR[I]. B AR, 2008, 33(12): 250-254. (Zhang Xinglian,
Tang Xiaochun. Establishment on Database System of Food
Safety Early-warning in China [J]. Food Science and
Technology, 2008, 33(12): 250-254.)

RIEL, KL, WM, F EMEEUORR O —RETE
B B9 Bh 25 58 = O BEE PR (3], & Tk B, 2009(9):
272-274. (Wu Yunhong, Zhu Liang, Chu Wei, et al. Key of
Food Supervision and Administration Reform-dynamic and
Third Party Database Based on Internet [J]. Science and
Technology of Food Industry, 2009 (9): 272-274.)

AR, BRI XU B P A R ], M E T
£, 2013(30): 174-175. (Yu Qing, Hong Yuan. Construction
Idea for Risk Database of Processed Food [J]. Value
Engineering, 2013(30): 174-175.)

BEL, A, BoflEe. WA ZM T =R RS
Ve 8 28 BF 92 [I]. AL 5L 420k, 2014(3): 247-248. (Jia Kai,
Peng Peihao, Ruan Weiling. Study on the Investigation of
Farmer Cooperatives in Sanjie Town, Pengzhou City, Sichuan
Province [J]. Beijing Agriculture, 2014(3): 247-248.)

AT, B P E R E ] P oofE B,

2007, 21(3): 8-19. (Huang Changning, Zhao Hai. Chinese

[9]

[10]

[11]

[12]

[13]

[16]

[17]

(18]

Word Segmentation: A Decade Review [J]. Journal of
Chinese Information Processing, 2007, 21(3): 8-19.)

Zeng D, Wei D, Chau M, et al. Domain-specific Chinese
Word Segmentation Using Suffix Tree and Mutual
Information [J]. Information Systems Frontiers, 2011, 13(1):
115-125.

XIS, T4, BHE. LT RAREYLG B SR SR
] T ARREE A B ABEERL, 2015, 55(8): 16-20.
(Liu Zewen, Ding Dong, Li Chunwen. Chinese Word
Segmentation Method for Short Chinese Text Based on
Conditional Random Fields [J].
University:Science and Technology, 2015, 55(8): 16-20.)
Lafferty J D, McCallum A, Pereira F. Conditional Random

Journal of Tsinghua

Fields: Probabilistic Models for Segmenting and Labeling
Sequence Data [C]//Proceedings of the 18th International
Conference on Machine Learning. 2001: 282-289.

Pearl J. Bayes and Markov Networks:A Comparison of Two
Graphical Representations of Probabilistic Knowledge [R].
Los Angeles, California, USA: University of California,
1986.

Wallach H M.Conditional Random Fields: An Introduction
[EB/OL]. (2004-02-24). http://www.inference.phy.cam.ac.uk/
hmw26/papers/crf_intro.pdf.

CRF++: Yet Another CRF Toolkit [EB/OL]. [2014-08-04].
http://crfpp.sourceforge.net/.

o B2 B T BOR BF S . ICTCLAS DU 43 1A & 5¢
[CP/OL]. (2016-02-17). [2016-06-30]. http://ictclas.nlpir.org/.
(Institute of Computing Technology of the Chinese Academy
of Sciences. ICTCLAS Chinese Word Segmentation System
[CP/OL]. (2016-02-17). [2016-06-30]. http://ictclas.nlpir.
org/.)

e, e, WER. Im LR SO DUE 5 R BOR
W5 0]. dbat K224 A KRB R, 2013, 49(1):
159-164 . (Yue Jinyuan, Xu Jin’an, Zhang Yujie. Chinese
Patent Acta
2013,

Word Segmentation for Documents [J].
Scientiarum Naturalium Universitatis
49(1): 159-164.)

Chen L, Li M, Zhang J, et al. A Double-Layer Word

Pekinensis,

Segmentation Combined with Local Ambiguity Word Grid
and CRF [J].
Technology, 2013, 2(1): 1-8.

HOKWE, AR, Mk DL CBUEES AT i &
e g BLEE A B Ay T[T BB i TR, 2015, 59(11):
127-133. (Huang Shuiqing, Wang Dongbo, He Lin. Exploring

Transactions on Computer Science &

of Word Segmentation for Fore-Qin Literature Based on the

Data Analysis and Knowledge Discovery



Domain Glossary of Sinological Index Series [J]. Library and R (i P e VA E TR ULE T -
Information Service, 2015, 59(11): 127-133.)

S tation Syst ith Conditional Rand Field [C]/ o
egmentation System wi onditional Random Field [C] SR [13]H /R [ 76%. E-mail: db.wang@njau.edu.cn; %
Proceedings of the 5th SIGHAN Workshop on Chinese )
& P PERAR41 A IR 45 BT http://www.infotech.ac.cn,

L P ing.2006: 162-165.
anguage Hrocessing [1] e, EAE. datatxt €58 % 458 & F0FDLE A i 26 A0

DR E .
T ) i it Templat. e e B LR A L.
ERUE: RIS, R R, [3] Gk, FAIL. result.txt. 5 ZE 4% & HFADUE M RIEE R,
R I, JIH RIS RIS HTR: L4 9L, AL wordseg ) java THECAT.

SR TSR, EEIESC
FRYE, B RS RAEIT

Wk H#A: 2016-09-22
B THGR H #1: 2016-10-31

Segmenting Chinese Words from Food Safety Emergencies
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Abstract: [Objective] This paper examines the automatic word segmentation models, which plays key roles to build
databases for food safety administration. We used the statistical learning method based on conditional random field to
segment words from food safety emergencies. [Methods] First, we analyzed the length of target words and conducted
multiple experiments on the selection and template of word features for the automatic segmentation methods. Second,
we identified the impacts of different features and templates to the segmentation results. [Results] We found
that selecting more features might not yield better results due to the characteristics interference. About 46.62% of the
phrases from the corpus of food safety emergencies only contained two or three words. The first words before and after
the current word of the features template pose more effects to the results. [Conclusions] We have identified the optimal
feature and template for the automatic segmentation of words and the F score reaches 92.88% with the 5Tag features.
Keywords: Chinese Word Segmentation Food Safety Conditional Random Field Feature Template
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