RIENX BRI E T2

XIRE, ZETH, X
(BARIE T K LR, IR/RIE - 150001)

B E. ETHUNSEIMEAOREET AT LRSS ZREN, 18 LRI ERREE UL i &
GOOMERE . ASCETST IR SCIRE AL TERESGE A R REAE A FERE L, R T — A A B AN B4 1T Bldn, ik
BNE—AR IEZRMAER UM S, EHIREAE SR AMNAEE, FF4: Chinese Proposition Bank(CPB)EH £1#E

Joy BRI A S AT T 5208, FRYE F-Score, 1 89.76%ME M B 91.31%. £5RFRN], HLEFHMAEMA ST EERAT &
ik gE. Rk, HATETE LA ARE R 5 R E R MWL

XA BT EURORE BETRE S

Feature Engineering for Chinese Semantic Role
Labeling

Huaijun Liu, Wanxiang Che, Ting Liu

(School of Computer Science and Technology, Harbin Institute of Technology, Harbin 150001)

Abstract: In the natural language processing field, researchers have experienced a growth of interest in semantic role labeling by applying
statistical and machine-learning methods. Using rich features is the most important part of semantic parsing system. In this paper, some new
effective features and combination features are proposed, such as next word of the constituent, predicate and phrase type combination,
predicate class and path combination, and so on. And then we report the experiments on the dataset from Chinese Proposition Bank (CPB).
After these new features used, the final system improves the F-Score from 89.76% to 91.31%. The results show that the performance of the

system has a statistically significant increase. Therefore it is very important to find better features for semantic role labe'ling.

Keywords: Semantic Parsing; Semantic Role Labeling; Feature Engineering; Maximum Entropy Classifier
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B A RE R TR ARG MR PSSR MIE X, HEFHEERRaTEXHEMERUER. 3
w) T HRIE LM, —HENAF ARESERTRNFEE(BERN T E H iR HE DRGSO EEMER,
W ICriE. wtEARE. ARES . PLESF ISRB LR, URE X ERERYE. F RN, JESEF
AR N, TR B

& A EFRE (Semantic Role Labeling, SRL) & B ATiE XM H—F E BT, R “BiEshE-A

AW H4eVN. AMRBEEHES 60435020, 60575042, 60503072
HEE R XURE (1982-), F, WVGA, WilWsi4E, hjliv@ir. hit. edu. cn
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B BEMEN, WEAERS AL EIBRENEANELAG, EMELVACBHBT—2MEXE Y. Flin “[&
e Agent][AR Tmpl$ZE[EIL VI[HILE Passivel. ” Hif, “WHid” RiBEz)E, “ERE” . “HivE”
AR pRIREME. SEMMERENRE. EXAGTEREREESREE, BN AREETSE
ERHNBEIFTE, WmEFEREN (SVM) V) B (Maximum Entropy) #, SNoW (Sparse Network of
Winnows) "%, BT RMHLBE S TESCALLERE, UKEBMNSS I EE0EuE, e RS R
MiE=. PTLL, FEFRMEMESE L AGREREENEE,

XER2HRAERNBT T OB ACIRERERERE. F3HINETFUENACRERS, AR
HEMSFE. ¥ BB TA—LESFT. BT REIFOEHE T RENMMALE L RNITE. BEESHH XA
XHTTREHETEHRLIENRE.

2 ERLEYR

FA15£ % 5 {# F 5k H Chinese Proposition Bank(CPB)A)##%. CPB#ZUpenn T Penn Chinese Treebank(PCT)¥F
FERDUGE R EE XARE IR, 7EPCTAES ST X L AE RS F A T8 A5 E. PCTHARERIE T Ek O F
feF R 4. SinoramaF B 7 & M EE F (5]

', CPBEE20ZNMEXAR, HEEXAGYTARIBEDNAEARARMELS L. HPO0EL AR
Arg0-575H, ArgOlB B RINIMEN S, ArglBBERTIMENEMESE. HKRNEBEXAGHINE AR, AR
HArgMIR TR, JEHER—LHNFRIE (Secondary Tags) RF/RIXLSEINE VK5, WArgM-LOCE R~ith &,
ArgM-TMPFR R B %% . 1 &CPBH — M) FROARE L . RATLW BT £7601 344, 10,3841 F
He9288 M) FIEUIZRE R, FR 1,096 F 1M B R

Eig 7Rk KE AW LI E
Arg0 ArgM-TMP v Argl

E1 Chinese Proposition Bank s — /™) F AR L5

Fig.1 Syntax tree for a sentence illustrating in Chinese Proposition Bank
3 PXEXACHERS

31 WREDEMSESR

B FRFE M EA BT A LR A)YE RS (Constituent) « $27 (Phrase) « 1] (Word) B& k77X & (Dependency
Relation) %%, IMEZIE LA BT REH UIERS ABRLITE LT RERTREAESTIH IR S
T, B RES IS, NP-SBJ, VPEERANERSY. EAEXABRZ SRERSWN, BrUIEI1RA
FIE R AE AR B TR RS R S R P RE -

ENABRERE BB =ANETA: B, FR—LFERMNEES BN AL EE LA BRaER
AitEE; KRBT EX AR IR, AT ooBitAtkEs B XABMIFEN ARG, BEFHEINKS
B BRAAE LA BB NKEN . BERASMAETRERAAUNNELERNER. A TREREAH
R, BERIESETENABHER, RMMRARREERLIE. SFERTRAESLB[ONERS, BLENE
AEIRAFI oS, B TE X AR AERS S BIXT R, AR T A AR aEm S EIR T K5

! http:/www.cis.upenn.edu/~chinese/

76



3.2 EAEYHE

FIE—HEREG T BREFAEREMEENERERN R, HIRIEZRE/DIEE BRESLEES, thin
A E MR GZEA (NE) RS, 75X AAREESH— A B ERZHE SRR, 7 Xue EAN
M X B hRE TP R TIF S A RNEE, BAIERTRRA T XEHIE, SFESIATESHANSE. T
A TEI IS AR E AR I A H R

1. R
2. POVAREAME: E AR, RA41ED Sun ZABRFLERN (Head rules for Chinese)
3. FHHELR: IBEEARKY A EETFYA. Wl 1 F, “Bid” BFEESRE VP-VV-NP-OBJ
4. iBEE A MERE R BITHTGENAEIREES PERRE S —MEMEhiAS 2%, XEMH Xue SAV M
SR Xt R 4y 2K
5. B4R ANES R R N S BT AR BB B A M Ak 2. an ] 1 1, NP-TMP 8% 22 NP-TMP{VP|VP|VV
6. 8. REMRSEIRESRTHERLER, XE—{ERFE
WAL G, YIGFPREIBE AR EBhA L, FEH — SN EEE T B A3, Wi gt, W
BB 1,211 ABhiEH 227 NN EVEHEE AT BT, AR % 5 M S KEIE T A B8R 47 5T
IXUEFNIE AT . CPB 5L 3R AUIANE XM, thinghia« B M-SR Ea W % E XA, EE
FERR R STAR, EIBTRFTRIASTR MR . IXKE, ShiIARAE BT LA SHARB M EI T ERTRI A G,

3.3 ¥R

EWAAT R EN B EREP RERE, X RER IR —LHRE

1. AEE S W AR BE: CPB FLAREMANES TS, BRI ELRT IRERIL, thin-OB) RNHEFE, -SBJ
FoR LIRS, XY BERRC/E N E R S B LA AR

2. AR W — M A G — A

3. WE)EEL: 7E Xue 25 A\ ""'77 3% Penn Chinese Treebank [fIE)VEMRVE L EF, STIGER)FRIE T JUREE, 4iME
MF4a] (CP) . MBFA (IP) « AHEEMERREERA) (IP-Q) F. BATEANEERS 2B EINAM§EZEEZ
i#F48) IP. CP. IP-Q R NAE AFFE

4. A)E NS BB TR BN B B% 42 _E IR & 1R S £

5. AR ST FIBEEN A MIARRTALE . BAITNZ T EEE ZMATMANALE: EIIRERBNAXER, REETH
FZHEREE (VP) BILFH A, BB THRTA IP B CP EEMLFEA

6. BIVEE T FIRTEEN A R R HIL W R

7. IBIG A MBI CPB EREIED, A2 KSHEAEEE TH S HEMMNEFH LI Ma-shiRsH.
ff-FiAl Gt HE-BhiRAEHE. W-NALEH. NEA-BERLHWITPREENE. XMHEREXETEE A
FITR R, thinss Fama g2, Arg2 RaBEMHL S, IMAEBAEABRER LT L F<IE-shia g
PSR AER A BB T A Arg2

HEBRAFENENABRSRELEFTER, EXLERFEASE RN, EEERMNEERSEES. B
TR ERAGEY Bt E#ITA S, R RAE S ERAT B T — Ll 5451, thinigiss)
WREERL . BB MPOE. 1BENEENE BRI EE,

3.4 RAENER

RMBRLEF L HIAA N RERN DRSS MBS WER, E4 CPB EBERFRAR AN . RARHSHR
RS TG — P RAIMEME, FFUAREEEH, RE THESKHIAN LMY, CPB FriEiBEP A irtrE
NHFEE LA BN NERSEAFP RN R, AEXHELN, BIIRE—NEE, ATNSESCTE
AT, FURBMERKAOBANEES . & LA Arg0-PSR Fil Argd-PSE FRBHEHHER XA,
LA FHREERIT . ROVREMIFELSRT, THELI—NaFRH Argd-PSR 3R Arg0-PSE 15, HTIR
MRS TEABER, HAVREBORRE, BN, R R SRBETII AR R S BANE X fahKR,
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4 SERER KIS

4.1 BRESHR

ﬂiﬂ‘li@ﬁqj, HABIY—METEMPIMNRL, WAEMRYL: AREIEYT REFEMASIFEREAN AT
REF, 1P TIMAXLEFHEE R MM, (€ F-Score 7, HERRIERRS, WHMNESERYE

b B b
REEEEE.

&1 ST B EAAAREN R RPEH

Tab.1 The effect of new features on the system performance

LR Precision (%)  Recall (%)  F-Score (%)
EHRA 90.94 88.62 89.76
B AT BT
L+ RN TR 90.99 88.77 89.87
+ AQIER S BT — A 91.15 88.70 89.91
+ RIS JE— 91.58 89.14 *90.34
+ RN T — MR R Tt 90.97 88.71 89.82
+ RIS JE— AR 91.05 88.86 89.94
+ WNIEH 91.01 88.91 89.95
+ IR BRI L2 IREIEN L 90.93 88.69 89.80
+ AR RSB B R AR B 90.97 88.81 89.88
+ GHERS FSESIRN I RBOE I A 90.87 88.68 89.76
+ 1HIEShR R AL EC 91.08 88.81 89.93
BAMAGAEFE (ESHENEEX N E—IFED
+ IHEBNA . iR 91.64 89.19 90,40
+ IHEDR - LA 91.48 88.75 90.09
+ 15BEhE « fE 91.27 88.79 90.01
+ HIEA . BR7 91.44 88.98 90.19 .
+ IFEGEETER - B 91.58 89.06 *90.30
+ IHESRNEEHEN B 91.01 88.45 89.71
+ MHERIF I THEAESE - FDE R 90.81 88.62 89.70
+ BEBNE ¢ RS Y AIVERESE 9122 88.87 90.03
+ LG o PORARE - B 91.15 88.59 89.85
+ FLERA . B 91.09 88.75 89.90

SRFWALEM 2 (BN 1D BEHRRY, WREERAS 88, -10822, ,RIBAEMa 4R
a=0.10, BRRRGEHEENF,, MA— PR RN F . W

2 2
l2=(nﬂ_nﬂ) +(’7Fh_”F,.) (1)
nk, n(l-F)

T2 22 > o, 2(1) = 2.706 B, e F, 8 INE .

WE T TBUE L, IADERASE — A, B SR RIS TR . IBESIARIE BRI A A
BHER T RYMHEEE F-Score {H. ,EE#‘T{!EEJ@ FREAL NG, B T OB EAFHEA & AT E HERE PR,
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L HEMT RS RER R

ANERSY BB BERB RSN, —THATUGEEEN— N IR A _RT2ERAF, BFAR
RIEMBERAR; H—TH, G¥ERSE—MEEN LT XHE, 8% RRATTOERD A EERENL. &
ERME—ANIERNEROSE, FRAEELNEELREATRATAMEAS, LA EATFHIBEsH
i, XFPEEEEMAR, FTLUBESRAMEERENASEZHRS T REMNMERE. thinfla) “SFELEERIH
KLt mtZR”, X “HK”, XEREREEEEEE TM Ag2. BEFEEIRESECMNIES
B, OWEHESFIEEERER, FURMRARESARNFEEMNRZAS, BERS T RENIERE.

42 HRWE

WANHEEMARL LA T RSN B EMASHE, MR THRES. RV TEMESENT RS
FI1EEE .

®2 AT BB ENASENEN RS

Tab.2 The performance comparison after adding the new features

B3 Precision (%) | Recall (%) | F-Score (%)
HERSE | 90.94 88.62 89.76
Y 92.68 89.97 91.31

M EFRTUEL: REGAMFEAMMAT, REMEEMEMERERRER K, EXEBELTMNG, L
ftEREE T TR ERMSGE, MIMT1540 80 A

MEERGROES R LAE Y, APUEF IAREREIEE R0 T 901.31%, TEFTEMN—LHEE: Bk,
RN G BRI S ALt g, R PUEPBE—1E 2 XKD, IF BEP R FRAEISERER
R, EFOBEINAMAEHENTE—, AESIMWEE. X £ 0ENAHCTFRERNNZGERERES, 5L
BHinfats ArgMs, #AXT/ORIT XXMESPEZ O AL Argd, Argd, IREEAGHIRNMSETMNES. FH,
Penn Chinese Treebank ] TEMERIMMER TR, EXLFESHIMF, FHTHFLTFRE ((NONE-) X
RREBENE X

WX ARG B AR, REHERTETNTIL mESIE: B8, —RINAMIIE (Subject)
kRN Argd, i (Object) #kRNy Argl. {HiBFF—LEazhiaFlsh, than “diIN”. Flan. XSTHBAE LT FLH
DU AT, HP “XTHAG 7 MEEANRRE N Argl. HIX, SEBESEHAE Arg2 B RIRE K. 7
PUBEERP, Arg2, Argd, Argd XJLEABETRIE, N TARMNZNARTARMPE N, XFRIFEEMT 547
MIMERE. THZMAE Arg2 B5F:

1. MIFMMAEREENER. 2. PEXNIIRGSESREROIMERMSL,

A EMBE MM T ES 2 Na—1, BATEFAFEA.

#ERMEANATFH, BlA) 1 Arg2 FoR 4R RHERE BIA2 T Arg2 TR YR MM A 3
Arg2 R ‘M BIE.
5 &4

P MEH RS (Maximum Entropy) #8853 5%, 7E Chinese Proposition Bank(CPB)AIE &I #E 4T T
B N AEARERR . SR, BT LR ESS, BEIAT R R R A . TN
FIANMEANFRAE ST T EZHRE, JFHMMT T REMRETMN B . XL P AR AL
MFHEIMARRE RS PG, REMEEHREIRRA, F-Score A 89.76%32 7 2l 91.31%.

RE CPB MIERHIERD, PEXNACTERFLEEE TREMMRE. —HHBRRTFLIFFEaA%ES
WS HER L, 70— W mOUET M AEERHE, BT N EEFRZARMVTH T EETANBAFENA S
fiE. tbanaRESS G —NMA I5ESNAREERTMA S, IBENRENERNKENEAASE. HLIREEST
BRI IE — B AT X A M SUSR T R B T e
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BB TEETF THENDEMTER, F— SRR 83 EMTRIT R 05 XA RIRE, I
ZBMA G E LR KERRHEEBRE—TREPOENACRERSRIMER.

S5 M

[11 S. Pradhan, K. Hacioglu, V. Krugler, et al. Support vector learning for semantic argument classification. Machine Learning Journal,
2005.

[2] N. Kwon, M. Fleischman, E. Hovy. Senseval automatic labeling of semantic roles using Maximum Entropy models. R. Mihalcea, P.
Edmonds, (Editors) Senseval-3: Third International Workshop on the Evaluation of Systems for the Semantic Analysis of Text,
Barcelona, Spain: Association for Computational Linguistics, 2004, 129-132

[3] P. Koomen, V. Punyakanok, D. Roth, et al. Generalized Inference with Multiple Semantic Role Labeling Systems. In Proceedings of
CoNLL-2005, 2005, 181-184.

[4] M. Palmer, D. Gildea, P. Kingsbury. The Proposition Bank: An Annotated Corpus of Semantic Roles. Computational Linguistics. 2005,
3D

[5] V. Punyakanok, D. Roth, W. Yih. The Necessity of Syntactic Parsing for Semantic Role Labeling. In Proceedings of CoNLL-04, 2004.

[6] N.Xue, M. Palmer. Calibrating features for semantic role labeling. In Proc. of the EMNLP-2004, 2004.

[71 N. Xue, M. Palmer. Automatic semantic role labeling for Chinese verbs. In Proc. IJCAI2005, 2005.

[8] H. Sun and D. Jurafsky. Shallow semantic parsing of Chinese. In Proceedings of NAACL 2004, Boston, USA, 2004.

[91 N. Xue, F. Xia. The Bracketing Guidelines for the Penn Chinese Treebank, IRCS Report 00-08 University of Pennsylvania, Oct 2000.

[10] #EF, ZEMRR. MR SEOBS A, W2 MLesil K A, 2000, 153-156.

80



