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A Method of Automatic Translation of Attributive Clauses
in Chinese Language

Wang Lei'? Chang Baobao' Ya Shiwen'
'Key Lab of Computational Linguistics 6f Ministry of Education; 2 Department of English of Peking University
Beijing 160871
Email: {wangleics, chbb, yusw}@pku.edu.cn -

Abstract: Influenced by the grammatical system of western languages, there are more and more syntactic structures in
modem Chinese that can be translated into English attributive clauses. But for the obvious differences of the syntactic
structures, parsing Chinese by western grammatical rules usuaily does not lead to satisfactory results, which will résult in
poor translation performance in embedded syntactic structures. This paper first attempts to identify the attributive clauses by
using conditional random field theory and then applied head transducers to parse the clauses and cormplete the translation.
The experiment proves that this method will produce a better result than statistical machine translation models.
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E-MESYT, AFPEFTFIES LNEENS. ZRRTESEESREW, ERADGE
TEEFANESOTFENERES . BRGELARLRT “B6E” NES, A—REAES
A, BXEREGESITERER AR EEENA. KA, EaREMTTFRAEER
RIFREAN, RRSBURZERIGEDESFRRIAE, KA TATPERETF X
PR IR TUBRA BX B SEA 740, IR IFIGETR I, TR TRIEIOEBIEEGER,
TR B AIGE NSRBI FTR PR R A,

REEIBHIGERT “HEAA” MBEER, WA BRRINVEREEERENGERA
BT T A (AR D. FEXEEHET, ESEERIEEENISHIER 1 FJLk:

IR AE 973 B X AN A ERBIEER (RBE%S: 2004CB318102) "MIHF.
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1 RBEFAEEENIEHRITGE RS

1 FingHy WHET: NAERERN; BEER

2 RELH BT NG BRI, RMMER FT=F

3 wahE Ve SRR el AR &R

4 RpgEH tRef: RS BRA: BEAL AFMES)

5 HiREH FEEE R, ZHBIEE, ITRISFEE: Fik

6 BREEHM (FEahE | DARARREL XEoOET: #iFEHE
7 Mgty (EhED | ieT: ThEhad: gobT
8 RyFLst (EEhia) | ISk BITRB TR kEReY: BHN

T RETHNERETSHVHNBEIEE, BRI TSR3 T EREERRRE
—%. IERATGEAIT AR, £ a3EFTaRESHNaOTRIR TR BxE, #F
RCRAAE. b NP R W B GE E R NS RITGE R T

11 AEARAHITH TSR FAa ez,

B2 FIsRny AR T eI AR RV B BN AR BRI 25 R

GE: EE—FIR TR — SRR IGE I EENALL)
EATHIA google FIBNERGSRIHTEIFSBEIIN LR

%3  He could not wait to open his mother sent him a red package.

%] 4  Ah-chiang of applied probability methods to achieve the model proved to be not produce

the desired results.

BERE A, BENATFRERSAGPREE, BZEEEEANaTRIETE LM
RN “RE” R CEE. MEERNEED, XPHAMERZS R T REMEERE.
ZHMNBESREAR T SO MBS EFNRE, INGTEBMTEEIE, X— St g
DTE B NI R EFFRAES T . iR BAEEBIIERRFNGR RS, ShFfkt
FARLETR ARSI, SR IR AT, RESERA RIS, oA W R g h
B . A SCERA R SRR 7 SR X NI BEA TR, SREFI R LA BRI IT i
BHTE T HRAFR RN AL F RIRT BT B 3.

2 ZRAFRER LA RO A R SR ARAY

ZA4-BEM1Y% (Conditional Random Fields, CRF) #H] John Lafferty % 7E SCHR[3] P& MBI —FrET
GUHIFS RS IR B G R BER. SR FEBARETRAHAER, —RIERER
ERCHIMETS IR T, HEBIMROFFINBES R

HTFREEFF 0= (0,0, ..., 0.) FHREFF S=(5,, S, ... S)» REFFIPHBEY AR
AR RBE R T RILERE, 4 CS, OFRXAETANES, CRF ST EHARRY
FAREEE X A 5 X B RIS MRS EE (potential function) HIFRFRLIEL::

1
pe =g [ oca00 @

LR — MAFFIRIEET, ATLiE X — MR CRF AR, T
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i J
PA(510) = Z—loexp {Z Zakfk (Si-1, 51,0, )} )

i=1 j=1 :
KA £ BUEIFFIH S AIHE, TZo = Xsexp iy T Aefi (Sizy, S0, 0,1 ) RIA—
WHET. BREAOSHERPEERD /KRR (Hidden Markov Model, HMM) [SIFIE&A
MR (Maximum Entropy, ME). {E2 HMM 2—FERGRE, FEAHPoH ST B .
TS b, KESRUFF N A RS T — RIS R, BTl HMM e
—SEEHARL, T ME BB RLRENRE3]. CRF WS T HMM 1 ME HiFA, A
HFRETTE KRR S, SRR L R 30E SUSURARR, A4 SEAiREl
FHECAHE T RIFANRGITIS. ' | -

AT BEiENERR GO PR A Onal 8. (Weighted Head Transducer). —

AR FHUE A 5 T4 RATNE W, HIEFEr, M ERREES 0 as

RE g0 g —TREREERS FEQ UR—NFEBREES T. ME ¢ EBERS ¢ F 7

e -
<q,q,w.v,ap3.c> €))

XEB w2 WH— P RAREITERF 65 v B VI —NRANEATER ¢ BHolH
MIE; BHpRMEAE; S c SEBINE GEHRANI). Za=0 HE =0 BHFEHFL
HEE (B D.

FAE RN SRR A ETHSIA TN SN EaHB . AT HBESAEDN
KER, Alshawi[9)5 | N T HR MRS .. —FERHEA R T ET )54, Hp—AJFEimds 0,
HERRMEAN RS AALEFCA-1, 2., [AERLA+H, 2. (E2).

w:y
ar g
¢

B 1 PO RHURS B

w Wa
-4 3 o=2 1 0 1 2 3 4
y o
-4 -3 am2 -1 0 1 2 £=3 4

B2 R MEENE
 AEIARLB o O B R AR — MBS ER R EERAH EMa I BRANEF w, RE
ERRE ERB A E S H T v RS E DA S, tEL <0, MELR T — 18K 4AE v;
WRL=0, ML F—ANSHRAS v. R, WREBLDEZIATFR w, TFa<o, N
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Tkt F— AN RERNEA wy Ra=0, WA F— PR wo

AT, HRAHES H—RIURERRT. R E—A T ST gy
Hulid], FH AR POIERRTET A BREEFIERE SRS S EAE S RER &N
RERFH, 2345t BAMKERBHT R S BI3hE ol UE RS H HiRa 7 .. BATRIA%
PR ERFRREEBIONE, MFP0Ew My BEAEFET S will vy, HESHEEL
XHFR:

p(g' . w'.v',a,Blw,v,q) @

B g M ¢ B— AN EBIMENFHRENEHTRE, of g 4 BREN BN HIFALE, B

AEESHK p(roots(wo, voIVERIERE we v fERTONA GRITAD BORESR2.

3 FFEEFEATE R &
HT UGB AT P& MNEE R AL IS E R R R R SRS ER T
FERE. R4 SRR UGS A Frh e B S TR RIS b
SMFIERE G R T A B . 76 CRF RIIRP, AILIEE—ITHHE. — T ELL R 2 UL,
HEATLLE & B EFFHE.

TERE DGR T rh BT A FE TR NG BB B AE D, FIR AP BN NI 2R Y1)
MR REENER, FIEARBIHEEURE &3 NAMEHERELS. BRIPEERT HaAk
HEEWAMA. H4AHAMATER MR R — MRS, MIREESHRD T
R 2 EAHAMERR TRERR

1 CurWord-2, CurWord-2_POS MRTIAIRT 2 AN R AE T
2 | CurWord-1, CurWord-1_POS MR AT 1 ME R T
3 | CurWord, CurWord POS : ZyRiE R IAA

4 CurWord+1, CurWord+1_POS WMETASS | MAREEME
5 | CurWord+2, CurWord+2_POS LATES 2 ANE R A

FEETHRMEAIERE b, BANG 1 #E THXNUEEE NEEE A — AR . 2UHEK
W, DERENRGEHT —ESE &R, Biia “i0” MEERSaEeE Aa s TR Al st
(GG 1 FIX=ANESFA “F7 “H7 51 “QZE". FIURMHEX =KW FHER 2 HIE
A5 BB P HHTARE, FUYREORH AR I
®3 1%?‘2&1'* %\J??’%{H%’Eﬁ

CurWord 2 H, CurWord2 D, CurWord2 C LENART 2 MARFAFhE. “BY7. FKATE

CurWord-1_H, CurWord-1_D, CurWord-1_C LETART | MARE A, “BI7. E1TE
CurWord_H, CurWord_D, CurWord C LRNARTASNEL B, KT

CurWord+1_H, CurWord+1_D, CurWord+1_C | Huiia/E 1 MARE Ashia. “B”. 51T
CurWord+2_H, CurWord+2 D, CurWord+2 C | HFTiHE/G 2 MARE AFhE. “HY”. 5&1TiE

hnlh [ W[N] -

AR EARBEAASHNFORYERRE, BTV EMREES 1.
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i e
1 | CurWord H& CurWord POS HRFEARTE AEhEEE
2 | CurWord D& CurWord POS HRTEET A “H1” FEt
3 | CurWord C&CurWord_POS HRERE AT EMENT

BAHE 1998 F— R R (ARBIRY Saifmiattnic iR Es . R ER
ITER— Bk S FEENDERNATF PR E R GRS, FTURITE SLUs RYEART T
RIAIT T BN BT, SR B — MO T B TIRA . RETERAGERI PR T HA ]
FEATEEENARIAIT 200 1, FNIUET 825 MEFXMAITEARIaFERIIGER:
REEFE T HHEBNDRUT 60 > NFERXMEEHIAT 200 MEATIRER. ZBre)
FHERE, ZEABATHIS 5N TR H B ENAISHRE TR RBIER(IER 6 TR,
B AR XM TIREERBM—MARER (AR 6 LR ).

1R PR NEENDLREE “H7. — I ShEFTEREEHE, BAITIAEER
FlE T el NEIHIBIHLHRIHAE T AR ARSI T

D WmR—ARFARE “N7. shiEsE R GERPIRCHA: o an, vo, g os,0r), A&
THEEENERNAT:

2) BEEBEBNUNAITFUAEDSEERFE. MRXH RS/ FhiaiEeE, mRE—1
BARRRENE (“R7. CBAT. BB BT “PEAT) BB, WSS b E
M, NETEECENGSEHNAT. £ ‘1" FESHE - shEceh “H™

3) HrarbE “iy” REBRTEENT. R “K” FRITSHARELEASEH, &% “1”
FARBTEENR. BUEZX “H” FARidh “D”;

4) HWrARIEATIA. BANCAEBNETE Y7 FE 5 AE D RRNBE— &A%
ATRIBFE RIS “C.

B R RIHREa A RAIERGERH BIE 5:

S5 O IRISRIERA R

- m o B* B
b q 0 I I
ERR v H I I
by n o I I
FEX n o} I I
ig] u D I I
517 n C I I
Frah v o 0 6]
7 y G 0 o]

w O o O

* “B” REBMNAGEHMIIFARG BE—1 ‘17 REBEMNAINSGHRIFE.

P Ak, NETAERIEMES, BEAXXHANEEE, FUUXERE T RRIGERERIESDF.
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4 SERANGE R4

ST MRSMEFRRRGRBATE THE R .. BEIEM F AT NA CRFA—TLER
B10)2EHRERFY (K 6), LA EBNILHKEFHFRANTAERMEMRE TR
BT R BN SRR A L SRR BIBR BT, T IR A LR AL
XRE A AL FINFIE LR 8, /sl FIORHERX T S AR B EiE N EERR (I
B 1) BRRRBRILBYF, TEaE (g2 KIBIMERAREE, XEERENAI L
BERSHRIE BN AAERR, YWEREIERREK.

SUERR, LAFFHEREESAFE: —BEARS. —EETERERREAENL
B ZREMBNE. BE. ERSEENEES T AR FTURITEE T AN, AR
RS —RFSRENEAZDA RGN, BANCIOARESB—ME; MU KRR RNA%E
AT, BAVESOREB—NE. BAHENA CRF #HT R MBS —
S NS IE LIS RIS R T XILEFIK 6:

& 6 FHliABRIS

YRR () | EG88=1).;
xH— 78.9% 76.9%
1 ) 750% 72.0%
R EBIERHSR 80.0% 73.8% 76.8%

TERR A A EENNERE, CXEEMARh AR E, RRE 3 T
BRSAITENE. NP LGRS SR RN E: —ETAFNENE “17 5
Sh—A R GF HIA —E AR R BN AP RISEITE . ROTUUERER 87 A 0H GERER
EAIT PRI “that” AP0E)) SHTHRAREMTMNPFRLEIRER, WOERSGERT
PXINEREREE NN SIS R, A 3.

b SEARE: 3 3T JF T (B9 &F & fb 9 48 B3, *

B aE

. glé/
N ] ,r”’,”

that

/L
his N
mother

L package v sent

i

red
L] him

the

He couldn’t wait to open (the red package that his mother sent him).

* RS A RE, RSB BB R,
B3 RIE AR A TR
TR AT AR 1 A 2 PRI TEREE, B3 5 AP 6. AT ENAISL
TR TIERALE b, ATFIUFFE3EERII0, SREEI T 6. | |
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%l 5 He can not wait to open the red package that mother sent him.
6 The model Ah-chiang realized with probability methods proved not produce the
desired results.

5 RRIAE

A S LS B A A AR PR A R R A) F AR SR AMER A, DGR R RS
BIGEEENANEHAE], R T —FE SR AL F IR HFARE T TR, Ra
FIF PO RS R T EERSTTHNE, BEETRTTEOBENE SETITR
PHRIRIERR '

182 B X BB EMIEDE RIS ARSI R, W RIPTRRE G BX TSR M4 REW
HAk. HAMARFRERALE LD, FRRIR B R — A T HHT. RO
ITHREER R ERGEGTTTiE, FTUERRRIEFE LS IR, BN S RIFE
A4 NIRRT, X0 B B A BRI R TYEP BB B LGS . MO SCRXDGET —
BEFERGEREANTEAETHR, FESExLERUIARESH, mISEPREEA
AFEENE], BOE—PRARIBIR.
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