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Improve Statistical Machine translation performance

using 1-m word alignment information

Chen Rushan, Xiao Tong, Zhu Jingbo
Natural Language Processing Lab, Shen Yang, 110004
E-mail: chenrs@ics.neu.edu.cn

Abstract: Word alignment is a necessary component of nowadays' machine translation system, and I1BM
Model is the most popular statistical word alignment model. But IBM Module doesn't allow one source word to
be connected by multiple target words, when this restriction being applied to task like Chinese-English
translation where the phenomenon occurs frequently, it will decrease the translation system’s performance.
Addressing this problem, this paper proposes a method which transforms some  1-m alignments to 1-1
alignments by merging bigrams which satisfy some conditions so as to improve the word alignment's effect, and
finally improve the performance of the translation system. The results of the experiments show that this method
does work.
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SN EWIERRIIE, TREETHENCRE TN, T—BISMIME T AXMF
Ko FHBARFRISEREN BRI R BEX R H BT R EEXR. 0ch I ILIESIE
WRERE IR T ROt AR AR — E R LIRSS EE AR, B, A2 EEITHARTESY
THERAN R E S SRR R RO,

HRMANFARTEE IBY A7, [BRRRRERVE, 5T AT EE, XHME
RUESRHAIR AT T PR MRE S SR E REE FFEI—> BARE R, XAREES
IBM HEEUANG L REL KA AL A B TRE I — X S AB AL HAR T TR, BHREL
VEVERD B PR IR B0 TR BAR e TAE R IR BIFT = £ 15 B BRI A E B T —
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J&7 WENER “at last”, “JBR” WENER “the day after tomorrow”, HE., KE—XWE
BHITETE, hRASIERL IBMIBX R AR T %, AT S BRI T .

X —n B EHEEEE TEREIER, AXMMENRITRR, BINFERRE
I BENMTRE B ER AR HRAEER BFRE— X B HXF . Yanjun Ma™ % FEF A
bootstrapping HARSIFEEM B FRE ngrans UELAX T, WRXANEE, £ EfH
R A5 B —NEEREXFT RIS MESEN BAE R AN EE, AEBE & IXE
£EH) B ARE SBIARN B REE) T EH M, WTES S —X 28 B S A —X — k&, i
SPETHE—XEXFP, —H_HFEHFEALE, S IRHAEFHRmE R, FUREER
BT A BFRER bigran SARIBOHEXNFHERN. XHETLUEGFNARE 1B SEHAE—X—
EER_ERLE, TR EIAX AN BRI, SO IR E SN B PRE AT & 9F,
AR T 6 MigFEHiE. TIIAUERT BARE bigran RIAM, —LB KM RIEE
A BFRERE MR EER . TRERRBRS S B AXEE 843 BHME bigran AT
LS8R RARIMERE.

AR MO RERSA T AR TEFHM, BB EIH BIRE bigram
FEM T HEEhiieE, BIHAH T ERGRIHT T 47

2 —RBAMF

7E SSMT2007' B9 25388 |-, @idX) GIZA+ TR A B 4EAF L X F 38T 8eit, B3
TV EHE:

£ 1 MFHTEER
Tab.1 statistical data of word alignments
aw | —w— 8 | —wmz | W= aE
X 8747460 ( 4710265 1525753 1031213 776360
| 100% | 53.85% 17. 44% 11.79% sogh |

AU AT B~ P BRI B— L bigram ERERENMN TR REIEFEEN, HSLWHFH
8. 88%, di—3XTHBIIFAY 50. 88%, ZIL K HIRNBFFE LK IE(K IBY SHAI AN ZOAX A AP
tEEE. EEACANMREERE AP R AGEENEL bigran HFFUSH, BLEEEXFH
WMRMERIE R REF BTHE RN,

3 ET BA7E bigram &3 HIEIXT T

BT IBM SRR B & AR —3f £ X3 RIEe Sy, RILA ORI EEFIA R A A HE Bk —
M ERFIEX, MEPHIMBIRE bigran #TEH, BN ZEBEAA——RBLUES
ER R, #TIRAREFERANMERE, AMASERE T T JUME BA5E bigram f777:

3.1 #hE BARIE bigram &%
W R I % FF PR FRITE BIME bigran #T& . BTEREE—BHRE, R

" http://mitlab hit.edu.cn/ssmt2007.html
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A45& bigrem, AIEEE—MAIFHEHF, EHF—NRUTHIEH, XERGTHERIFEDT
MR TR R
BNt R AT hAF A TR

Be ware of place such as Gibraltar | malta or Cyprus

TV 7T

TR & M7 W HAFZKE . DEM = Emkdy £
1 x7FEs 1
Fig.1 alignment instance 1

JUJ3E such 1 as &HH—/ B AREEAL

32 ETIRMR B RE bigram §IHE

TR EE T —EREN bigran HATAI. EHEEET—SMEE, BI—4 bigram
GRESH VIR MER S Z2—EM.

#L align(tbigram) T/~ BAREXFFREL, HHEINE] 1 Froniast o6t align(such as) i 1,

016 FRmEE, MRAES align (suchas) KF OB, A4 such as iX— bigram &3 — N,

I BEAERIBRA) such as #BGHITEFH.
F OB RSEERE R 10.

33 ETEER BB IURER B AriE bigran &I0E
W IEE R B AE B RN LIRS T— € HEM bigran #H1T & . bigran £ESHAEEN
:L-D+ EFZE—QIE,]
EER ISR A UL T AT
tran(tbigram, sword)

TCR= - )
cooc(tbigram, sword)

Hoth, thigram FoR BFRYE bigram, sword ZRRIES 1, tran (tbigram, sword) %7 thigram
F sword IR ENERT 9 HINIKREL, cooc (tbigram, sword) &R thigram A sword AIFLEAKEL,
TCR FnEREXT IR

2 @A RG] 1 ANRn R AT RS

To begin a legal case ( such as to mstruct a solicitor or to sue someone )

N\ W

EF M EHEE R W it 2 RiF A
E 2 XiFEEhi 2
Fig. 2 alignment instance 2
ARy tran(such as , @ AN 1, cooc(such as, 41 in 2.
AL TCR BIE IR E R 70%.
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34  ETRASHNE B¥E bigran & 3%
i L —E B RN bigran 1T & 5 Bigram B & & FFEBENER S REE—HN.
X B BIRE R FERUZ T A St — Bt Ui 4 A SOA 9 ¥l B RY B ARiE bigram.
PIUNFELE— 4 /8 RIUESNE] BT 24 as 9 bigram ST &, MIENE LIF] 1 FiRsd 5T,
BANE such as HITEFF. '

35 BT LARFRHEASH BARE bigram A
%2 BAKE

Tab.2 criteria combination

B HETTE
Hiks I, ER BRI AR A&
T 6 WL BEE AR IIE, RASANNAS

4 KWERSHH

4.1 #{3E, Baseline R& LN AE

AF Moses TEABIEET —1> baseline R4, BB ALRIERIk H SSMT 2007,
APl ghaEaia g 84 FAFEFHEAR, IRNERAE 1002 NRA)T, AXEREEFH
MERT (Minimum Error Rate Training) TSEUML’, BEISFHRLKBINE. ESHEYI
S RTE FRYIERINZESGE R E3HTA) . SEI0 S B LIFLASER R 5 AR 0018 4R BLEU-4"E1E 517
PR o
4.2 SEIREER

Baseline RZMITEREN 19. 48, TRAMAAIHR LN 6 5 /E R4 BLEU {H:

%3 EKRER (HPRBPHFES 1-6 5E 3 B EHIUITF—FD

Tab.3 experiment results (the numbers 1~6 in this table are consistent with the order of method shown in

section 3)

s W TCR BRI BLEU
1 — — - 19.34
2 10 — — 19.58
3 — — ' 19.29
4 — 70% - 19.76
5 10 70% — 19.14
6 10 70% 19.51

iz AT AR 7V 4 BT RER T
ZYeit, & J7EMN bigram EEE LI T RATR:

T MT AR AT MERT, KNUbRH A SSMT2007 JT R SEEER .
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% 4 bigram EHIEM

Tab.4 bigram merging status

A% | A bigam B | AR bigram KHIRH
B 776360 118834
2 1869062 8594
3 369273 | 78981 ]
4 411411 B 81835 ]

5 301711 6319

6 161105 3490

779 1 31 bigram B9&3F EFXIA—8, FIN-E3FH bigran SEIE A, KFRE, LARWES
ERVIGEREIL T F 25 MR, IR PBIE EIRBE, X S BRI
HHEARS, AR THRRS RN T . ' '

TIE 2 ABX TR 1IN T AR R &), X AMEFI TR ER{EEE RN bigran, M 4
TLAE HiX—PREME bigram ZERIERKIHE, A3 T BN KBRS AIEER bigran BB R, A
KIMERITUEY, X—#uEfstiRE T Ak, EREES R ssEs, Tl
RILFZEIN “of the”, “’ s fine” XHEM) bigram #&HE—#8, TR LHFEFRN, E
A B AIRAZINAE H A N 2R FIEE REX T AREE4S) bigram, bigram A& FHARILE B
T1ZEIRE bigran A RERFEBIAX F A EHEERE, RS HREMRATRB LM E .

X2 PEHRELE N bigran FANE, 757 3 BERASMBE AANT =25
PRSI bigram, BT “the”, “them”, “and”, “she” &) bigran, BITXHZHFHEMSILR,
AR AT R B R A RER Rt EF, Riffftae T, KTERE, A30A
A EARET R RAANRILIE, BERMEUREETE S FRMIPREE X FRAT A ER

J7iE 4 MR T BAE, W ARIER THEE A RFER BFRERIXTE, XFAME SR
MNEBBFRIASCAATELFAL bigran, LHERBERILE TIX—8. BSHEEEE
BRAIRF. ,

BEAXEZEFRAN ARSI THSN T E TH—PNTR, XTRER ETXHHAS
TR RE TR GEAIET, RMEREEEN TR, RERR, TN SHREZ BAK
E+EZ, Mg ZE SN AR AN EIFERITH S H AT R AR IR F .

5 S NARKRIE

AR T —FET BFAE bigran SHMCUHEX FNAE, FRAGEEM, FERIBIR
ERFENHEIE, BASANEEESIERE bigran, X BIREBRHTESRMA, JF
FIT 6 5 bigram MG I AL, ERERERM, ROSEMAA LU EE BARKTHN BInEE
I LU —E TR IR E AR R RITERE.

TR0, BAPEERIT TR ARNSE T, FEESIA bootstrapping
BARAE AR TR TR & HIELR 3 a4 D BARE 38, ATTHE— SR SiRx FErIpL 8 BhE Y
tEgE.
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