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Chinese Base NP Chunking by Error-driven
Combination System
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Abstract: This paper proposes an error-driven combination approach to chunking Chinese base noun phrase (Chinese base NP), which
combines TBL (Transformation-based Learning) model and CRF (Conditional Random Field) model. First, we gave a general overview and
analysis of Chinese and English base NP chunking and present the content of Chinese base NP chunking. In order to analyze the result from
two classifiers respectively and improve the performance of the base NP chunkers, an error-driven SVM (Support Vector Machine) classifier
was designed to learn the errors found By comparison between the former two classifiers and modify those errors. According to our final

experiments, our method achieves a higher accuracy in the final results with F-measure of 89.72% and improvement of 2.35% at most.
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BRERESH, WMIRIERS A0 (partial parsing) ZliEH (chunking) 7. REAVES T EE RIS
A F R L H AT (BT S AT RSy, B anERIB VA BRI TE . BhIARIE S . XL R L A S AR PR AT
B (chunk). BFAEMTHES AR LEBRIEL, RFERTaES AR KR S AR RS
HHUEB RN A IR R BB 5 Hr 2 base NP iR ( base noun phrase chunking).

Abney HERM TR EAES TSR, JFRAMTRT — M RAERVBARS, BE, RERE

FEHE N ®E5 (1983- ), B, LRBUEA, W-LWIAE, BF9TMN base NP iRF, fxu@nlpr. ia. ac.cn
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A4, HEBIR base NP F1RAITG S| T ¥ xeE, EASHILT RS base NP iRFIK T, FEF MG ITHFIYL
B2 3] I RN BIBGEE PR S, FFEEE T B AR R R AR . Marcus [6] B—IKSIATHAREI WG
B, BT R EIRIEE) S S TR T base NP BB, B FRIMATIE, BE T UG base NP IR T4E.
COoNLL-2000 (Conference on Computational Natural Language Learning 2000) HEH! T ZiEE SRR AL ZES, F
BHZ 2R T R T ERE, AETHITHIE base NP RAIE R TIRRH T K —HVI MR,

£ £:1Y workshop FHIRGFI T LW IEFE I 1%, HPBRKRIFHE Kude 1 Matsumoto [3]57FH B 32 7 [ =41
(Support Vector Machine)#]77%. HETZHMNSETHFEI M T IENHAE base NP RAIF, &ML
(Conditional Random Fields, CRF)[5]« & #4%% 3] 773% (Structural Learning Methods) [1] %% . Ando 1 Zhang[1] 12
T — TR ER e HE B EE ST BB base NP RA 7k BERAE T B iU AT A9 iRA &5 R -

PLE base NP IRHIIEAL T REMER, 172 5ENMAMIEE base NP BRI TTEK A B UGE base NP, i
1T T 2R BRI 514 B0 TR, RXZE[8)44 H T & base NP ™ ELE X, WWB T EMIEE %A, ]
I T EEF A RGE base NP R ERNELY . 7T L H e 772 T30S base NP BI1RH, Flan, BasXI /R
A] K # Y (Hidden Markov. Model, HMM)[4], #& X J# (Maximum Entropy, ME)[10], & ‘T2 12 F1 % 3] 77 &
(Memory-based Learnig)[9], %%, B4Rk, iE base NP R ARG AT _ LA Ll —F 1R S .

AL EBERE M ETHERRINAE 42K, FIHE THARNIEES S T ER & AERTLS B 77 7R KR
BIPE B IR EEAL, (EHEERR Rk BB N, FIR SRR mEAR S S L LA 288X b BT R IR A — Lk
iR, IABAELBAUESRSE BEVETRBTELERNERE. AXNEKMASEZN T RHHR: F
AR W T PO AR RERVES R 5= R SN A S ORI BB Y 5 5 DU D SR SR HR A IR I Sk R SR
FHRHNTRERE TSN, BE—WEER.

2 5 base NP [a] @ik

base NP {5 2R/, ARKEMNLAEE, AERHEHFIEE2]. Base NP FE4FHHE W & FIEM
FUNERN R EEFARESHH TN FIEE, JFH base NP Z B4 K L RMIK. BREBINBESEEEL RS
H T IE base NP HIPHEFERALE L . MAIIGE base NP Flin: FEELZE. FREH. ARSSHEEL,
3 BIAANH

Lafferty et al. [5] $&1 T % 4Bi413% (Conditional Random Fields, CRF) BJ#E2, BfifS 4 3= thN F7ZEER

R ZA4E, CRF B HIER ARG, EYEFTIEBMIRHEFL BRIESAHEYUS. CRF AT
R T .

5 VAR RF I Y ARSI X, 0 T #RX, Y)FFIX _E# CRF, & FFIERE £, (v, ¥,,x, 1) FIRL
BREL o,y AERFEY, xRANTE, ABAE. U

1
Z(x)

p(ylx,A)= exp(AgF(y,x))
HA, Z(x) BIRA—LEAEHK.

Fr0)= 3 [y

B ERXRER ARV NEEBE, S TRAFS x, REFI] y TLUEL TRHE

y=argmax P(y|x)=argmax AgF(y,x)
y y
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Sha # Pereira[7] Fi2H base NP RFVFERECEI NI T E. y, ELEMTEFIN v, =cieiy »
Y =ci6yr FRRE S, (Vs v%,0) = p(x,Dg(Vys 7))

P D) AR AR { (OMARIRx, (v, y,) Tl base NP AR . B YIZRER T L33

NER) base NP FFHURHE, HT VLT LB 3] base NP FF5U i CRF %%, CRF IS5 IR /i, 2/
AR W BB R R TR,

SWM B—MIRERM A A, TEEMEEKIIGEMFZRHEN . Kudo # Matsumoto [3]FTER
[f] SVM base NP 2332 AN LBk 00 £ F 305 8—if, E{EM base NP I0B #RyERMIER SWM B2, %
TR, S AR XRIEMA & RN RS TRFNIRBIE R 230 3= TEH% SVM AU S kb3 43 2%
B BRI RIBFNERMAN SIM 532538, WMBERJER, BEO RSN,

4 PUE base NP RFIE B K H L | ‘

MARFEIF, HEFRBRITET LIREEIIRR . RAVEXT B R R ZE R 425357 RILAIRBISER, N
HIREENMEKE T RBTEBIERH R, NTTRERLEMIRFMEE. Zhouer ol [11] F5HET HMM #J base NP iR
BRGFERHE IR EE R B FLEIES |, HiX LR EMA HMM 22888 T 51145, 5104 2588 W BUR 2 base NP
MR R BAIAI, CRF F1 TBL 3TELBEIRIZ 70%45 R 45 B2 %40 base NP &%, RMERTEL
1T base NP 3 SR B8R IE IR, F[11]ABSAURT 7 ik, TeAT1% FEFI HI S 4% M B 4L (Support Vector Machine, SVM)
S REBERF KPR ME, '

LW FRB[ETS AWAES, MR FEB/AEHIE SR, VIFRDHKIZEFH TBL 1 CRF LB EIRI 4
RIAFACHEATIE base NP fIRAL; XFEEAIR SR MBMMER, FH 045 E, % TBL #1 CRF HZIf R
R R FT R IEMA G LB 52828, FEMA L TXER, FIRE THIRIRShA SR BN T E 498 3)2Y
HWaRS, REXNA—BIMENGHRIMERETIR, AMBHHLER. LRASITHENT:

Testing datae

=7 =

Comparison«

training

y

testing
[data]~—{ Error-driven SVI [— Final result

Bl SR EERRE
5 SERwTERSHT
CoNLL 2000 3BT #4 chunklink' 4 Penn English Treebank 11 4k 34218585103 ETE M TOB 4%

AR BCRALREHER A EMNIGERE 5.0, B H Penn English Treebank 11 48 B N8 4097 tARTE
LR PEFRE . %ﬁﬂ‘]ﬁﬁ%’ﬂ!ﬂiﬁﬂ!ﬁﬁﬁ%ﬂ%ﬁﬁ chunklink {7 —2&M&k, FmEEH—LFIARFLHE, B

' http://ilk.kub.nl/~sabine/chunklink/
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FINBBERE 5. 0 F b A 2R E IR B TR ZEA 10B fRiETE .

LIS P IRER CRF++*42% CRF 42688, fnTBL’MCh TBL 432688, SVM 42K XA T A YacmCha', F o SVM %
HET 2HEZIMAZRE, EEESH C=LABEER .

TATRELT ZAMFHERIFNIUE base NP IRBIRZMMERE, SBUUKE (P). BEIE (R MFEE (),
EX T

_ number of correct proposed baseNP 100%

number of proposed baseNP

number of correct proposed baseNP 100%
= 0

number of corect baseNP

2

M PGERER B KANL R 13MB, HP4E1 505,144 (G5, 475 base NP MMEh 14,1887, B THEHUEE MM
ERZER 35 J7OGE R AR H B UIGIEE, KT 1S JTIGEREEAE S KB ING U RARER. BT
{RIESEER 45 R A IE-E3E, RN T i/ SR ¥E B BOE T 45 0 0ma , 75 /5 A0 28 23 2R 8% P A IR EAE AR UE A9 75 75
¥ 15 TPGEIRS N 6 MERIK/AMIFE, AR S AFEMING, KRTH—MEANIRAE, B3 6k, 57
TFNTFEBENEERANGESIRAE, TRBAERWT:
TBL CRF Error-driven SVM
P (%) R(%) |F P (%) R(®%) |F P (%) R (%) F

Datasetl 87.10 88.11 87.61 | 89.43 87.86 88.64 90.29 88.88 89.58

Dataset2 87.47 88.53 87.99 | 90.01 88.10 89.04 90.49 88.76 89.62

Dataset3 86.30 87.35 86.82 | 89.12 88.10 88.61 90.17 89.24 89.75

Dataset4 87.71 87.29 87.50 | 87.87 87.37 87.62 88.43 88.21 88.32

Dataset5 86.77 87.81 87.29 | 88.94 88.21 88.57 91.23 90.91 91.07

Dataset6 86.44 87.58 87.00 | 89.59 88.35 88.96 90.55 89.37 89.96

average 86.97 87.78 87.37 | 89.16 88.00 88.57 90.19 89.23 89.72

% 1 SFEEZENE base NP 0% E A X RiF LR 4R

AN RATIFIA SVM chunking T & YamCha, 5Bl BI04y K340 ER 35 JT8ERE NS, ERBAMAHE R
s BAI&M T, 7F Datasetl F Dataset6 #4532/ 3 F-measure 5 TBL, CRF #1 Error-driven SVM =
MoTEARLE, B 2 4t MR E base NP RAI LB EEELEL .

MFE1FE 2 FRTBLE Y, AR HIAY Error-Driven SVM J¥E7EGE base NP RH _ERMAERIT, FERD
89.72, TERBATETH AR TEEN THIRFE[UBE R —EERME, £ SVM ISR EFEE
TAEEREA; SVM F CRF IRBIMS RULEESE, 2T CRF AIURMAEEN ETXER, FTUFEIRAIELE
(745 base NP R ELELTF, T SVM KA EL [q) B 2 F ST BIm 423 (8], {4 =5 8] B9 40 BURLAF A ST BR AL ARXT /AN
X F K E R ALK base NP R FIE SVM B RREF. MEFATLEHE TS HRAI7E—SVM, CRF, SVM
#11 Error-Driven SVM E#F T T #MIWAYIRS| /%, TBL iRH14E £ K F (% Error-Driven SVM # (% 2.35,
TRTFELOFERENANGEEPEZTHRE, EdVIEE2IMMNTET 2R BRYIGEE A ERTFH
&, BTFNTERRREME L MFE, ERIKERHATEME.

‘ http://chasen.org/~taku/software/CRF++
* http://nlp.cs.jhu.edw/~rflorian/fatbl/
* http://chasen.org/~takw/software/YamCha

259



6

F-measure

TBL SVH CRF Error-driven SVM

B 2. [UFEEIZEPIE base NP RAI E S A RERIL

4518

ALK ETHRENWASHERTE BETAMARRENS RE—ETERUNITENE

HEENLZ Y AR IERE R, BRARFRENEI KR HERAE, HMo RS- LN ARSEREITY

%)

BE MRS T IUE base NP RA . ALRGRIG LA EE MG 2% S 7 EMNE T AN T E M A T KM

TRIGE base NP YIGRANATIORE, FHEELB T BB [0 RISEI RN, LW 45 R I AT 2 S A AR I 4k
IERHCHE S RETANKITEE NG B F) 3 KL a % 3 07 A B AR AR IR base NP iR %) H 2,
RBEAMNTFT—FITENER.
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