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Abstract; Institute of Automation, Institute of Computing Technology of Chinese Academy of Sciences, and Depari-
ment of Computer Science of Xiamen University held the first Statistical Machine Translation Workshop in China to-
gether, from July 13th to 15th in 2005. This paper describes the tested systems of involved institutions, and analyzes
the results of their experiments. The test results show that although the research of statistical machine translation star-
ted late in China,it develops rapidly. The tested systems got quite good results in a short period. Compared with the
rule-based systems reported in the formal “863” evaluation , the performance is somewhat lower; however, the differ-
ence is small. According to the state of art and the trend of international statistic machine translation research,we be-
lieve that there is still great space for the improvement of statistic machine translation, with larger-scale data resources
and more powerful hardware. In near future, phrase-based method incorporated with syntax and semantic information
will become the mainstream of statistical machine translation.
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el; machine translation evaluation
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LA, MLAs BER TE KW SH KM MR A, 28 TR BZHEW,
JIHBEE BB R AR RIG , KRR BRI, — 77 E XYL B R SCRMEAR T EALa Y18
TR, AT EAR LSRR T H R LR A BRI E R R, EXAERT
HEIRRB IR T B8R

e AN AD 90 FEARLART, AU 7 B ALAS B P LR IA AL . 1990 Sy IBM A F] K
P. Brown Z AR BHETHEEEEBROGITHBREA"Y B TFHEFEES % A X
PESF FT LA B2 BB R SN, BRI BT EMR. EE, RF 1 IBM Fit #iF
FARETANBERREY, RESRTHSRAZEMEEXR, BASENTHSH R ET3Us
B EMMIES WIEFHE LB ANBCR AT, BERRENNE 1, W T ETHENS
PR HoA R R A LA e HE rh e BB R 0ot S A 1 T, AL K 6 408 R WOR DL IR
HARMENATF., ATREORBESRNBFERE SRR, MERT - EHHEX
BERI BRI HARXTE T BIRAYIE T R EREN SR ENAE BAniE 5 RHE, B, 2
TRENSEITTYLSHRRRELLENSH LSRR R P HET ESM0, EXMERT
[ & BT R et ALER B AR T W R BRI BV N — N E B B 1T
. T R ERSEI LSRR RN B R A S, - DS E NI LA
BT R BB K R, o R ERE A ST R BT SR EARPT R TR EHEYLR T 2005
F7THI3HBES BERITAEREEN TENEBRIHILSBER T, AXFENAA
W BES IS KB R LR LR, 345 AR B4

ASCHABTR MBI T SIS L “ A EARTHTHRALUE 5L 5B =R BN 4
SINARBTBER LG TH B R G0 5 5 U AR 45 1 U345 SR ANAH B A9 4007 3 38 FO 4 R A 3T
RIZEIRGE o

2 HisHEE

SINARPT PR o BB Be A sh kB 55 BT (CASIA) B £ ARBFFT T (ICT) MUE T K
EEVLR (XMU) BT JLAR B AE ST P BRI 8 = 840,

H BB FT AT 1998 SEF LA REHAT T £ H ERPLEE BIRRBT ST, B 52 iR 7 LAt &
ERSL I R4, ®FE . IF ( Interlingual exchange Format) (431, Word-based SMT'®! s EBMTV 4,
Phrase-based SMT") . i F B LM R e B F IR A L EF LK, Hik, B LR
PR HL S B R AR RE IR TET RS AR PRIBHN LR, I B & 4 6 R
A S5iEF R EARMEE S, FHEAWHEE . KHHT4S CASIA SMiReRET
MIERIUEBIE R4 (CASIA-PBT) ,

FERPEBITERARH R RPN E AR EFT LB SIS BIEME, SR EE£E
25, T EF AR T IEDGE B shaMA AR kT SR £ 5 W AR H 1R IF R 2R, 7F
KT —8RINMERLE" 1, HEHARBIZHRE L 4D 90 SR T 5347 I 3E 0L 38 B ik 0 BF
KUY GRERFEEEEH PSSR REANELIHSBEMRR MR
— o XWHTEMAIER— SR ERNEEARAER ERE T AN REANERSL . X T8
B BIR RS (ICT-PBT) ™ K F X FrER AR KM BIIR R A (AT) PP BT XUER KB
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¥ BTG(SBTG) MBHR R4 .

EIREH BRI SEBFIEAE EERENETNEENER . MIC a8 T =
+ ZAE BT HUN A BRIF 5 BT 5, O HBUS TIRIFRIRLSE . 2004 AEFF iR Ty BT 4t
RIPLESBIR T EBIR . RSN SREERN MR TEIBENBIFRA (— & TRARFH
XMU-MONO, — 5 FXF et XMU-AT)

AR EHEREE T EADUEBIEN BIIF. I TR ST REEFHME— 1t
8, X KB a%— T INGREMRERE . NIZGER : B bR AR RS 5 77 m) (e
CASIA-5w) , HHEHARBIGT TR LA 863 YIIZR4E 5 T3 ) (ic ik 863-5w) , iH B ARBI R Fr iRt
B AR 15 T (Iie M ICT-15w) FE [T KR K B2 75 20 77 8 ( XMU-20w) . W4
A« B ShEBESE BT R {5 1000 %] ( CASIA-1000) , HHE B AR B 5T AT LR 863 Tl 2003 4F (Y
R4 350 41 (863 —03) F1 2004 4 X4 400 ] (863 —04) , LL K B [T K24 4RIt 1500 43
(XMU -1500) , by B PEI 450 2 2 T MO8, i kg — KRR it Rr it e o
TH.

3 MR ERSE AN

B LANE, SR S EEE SN RGE: =4 PBT &4, B AT &M —4
SBTG %, XATRZAMAHTEIEFR, HPh =1 PBT ZRZEZ2ETHIEMWE B
AINARABRES OF R, G AR ARBEMME T EEEE I EEmErn R
R EMATESZRAIR, AT ZER FHBRABBA DA T AR % H A AR, SBTGC KRG RH 1
AT BT AR M LA CKY FiEmeE, TSI X AT RAEM S SMHEE
ez
3.1 ZEAETHRIENBFRS
3.1.1 ICT-PBT &%

ICT-PBT &%i Y Zens!™ ) THEAE{)j ,Zens 21 .

Pr(fil e;) = Y Pr(fi1,Ble;) = > Pr(Ble) - Pr(f]l B,e})
= a(e)) - 2;1%<ffléf>
BAEEA R4, ae) ) 36 S AT R B, SR A AR TH L4 IR KR4
RAMFRAER . X2 A SR B AT B B BT EE R BRI AL
ICT-PBT & 46X~ 22l b XS SR BURLTE B 7 B AT 1 otk , FF B i B UE B T i R
BT EREWMMB A, BISRBUEAES XL INPUT: fi’,e{,A
FEEMBUEIISE F 178 E. B/BE® T |FORi; =1 TO 7 DO

BRI 25 1. S U S A 2. AR FOR i, = 1 T0 i, DO
TR E BRI, Zens REIERB T B NE SP = {j|3i:i, <i<iAAy) =4}
1 fii7s, ICT-PBT ¥ B/ 1,) B4Rt 1 K ) IF consec(SP) THEN

MR B, MR T AR H A jr = min{SP}

BREIIT k. SRR ISR 1 2 ~3 ?iﬁifﬁm‘m
{5, 3¢ H7E NIST2002 A BBIFWNRE  Gorpor 59 Rk

4B BLEU B\ 0. 1663 {2 &%) 0. 1748, ICT-

PBT ZAERA X EEHITEHIT . B 1 Zens HEIERIRE L
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3.1.2 XMU-PBT &%

XMU-MONO A& EE TRIEHBRRLE, ST L4 863 ¥, S EXEHiT I —L&
B, ERIFT GIZA ++ P HRBUH SRR (45 B Och™ @77 i X 8 LA 4, ] ICT-
PBT ZZAHR,&BFI B T CMU-Cam 355 #8 T B AE BNC iERHE LIS 2-gram 15 F RS, I
SRR T R,

XMU-MONO R4 JLAM48: (1) A R e B b (DUER A X BERE 1
ST S R B AR AR . (2) RS fentiliy SR HE BIRRME, N T X
— B SAE B D B R B R A BRI (BN RA B L BR A PR A IRA) | Al B R
RAGFHF" BiFER give up” , T fertility BIRIAI AT LA, (3) AT DU BEA] LA 24 (L 2% B [H)
T T FRREELE, (HXNTMEEEEHBENT ., (O)BBEBRR FRICE T IUER
FIR 10 MBS A IR (BE 10 D) B —18; BAZS, RSN IR &R
BEAR , AR R TR
3.1.3 CASIA-PBT £%

CASIA-PBT ZSFIH T GIZA ++ ™ JBUH B XI5 8 o I Och™ iy 77 12 X o] $2 B B0
iR, TE/MABERE LR tri-gram 18 5 R8ER), N AL T 0] 20 (9 HEAR I 2R 69 07 HEMRAD .

CASIA-PBT 24 HEMW A —EME XERITRKEFENE -TENRBEEL, BT
gl ) — AW Al FAE—N i, BT LU Fial B SR & B T miE I B A, R
BT Al AP B S MUINERIE R PR BURE , & l— KB E R, ARG B8 A SUAGHE
HEERBEBREENEEN, ALENEIESEEEE BB S HIEGR EER MR
B EIEFF G Z BN, ARG T AR R . RO NA B RRT 4R, 91 iR
R B — S RRE, SiE X R T — B & B EA7E R 0 #9 HARiA ( F-zerowords ) (1)
RE, XS TFHEMFIHLMT — D58 NULL, MBI RS FFthakse v 1B, A4 iU R
Z, IR FTHPREXT R — 1 F-zerowords , W3 & 20X B F— A~k BIE W IRE F B8 FoAH R B1F
133 ) BAR A, T B AT 4R AR i B, AT B 3 — A Xt B F F-zerowords HIR &, BT A
FPREBEC 2 MIFNBMA AT ERINH EE FARGER D, -0 R—#HTRENR
BAEH, LIRS HAMEREENTEE. AMA KPR FEESEHIET Mk,

A AR RS 4 B MATEE SRR AR (B SRR T MR R K AR
e FeAR ., 0.

pCel ¢) = Apr(cl e) x Ap,(e) x App(e,c) xA,p,(e)

pr(cle) REIFHEL p, () BiEFHRL, KA tri-gram IEF R, P, () HAKERL,p, (e,
o) HHIEAERL A, A A A, SRR RN S X B ILA A SRS REB RN,

Bl g e B S LA HERR D 4k R MR | K8 A R BRI R B R — MRS . 1At
BERBFELERFGS BT RSO (25 ] P, XHE A LLE SIS 8BS
R,

CASIA-PBT XJ TR 7 e BEAT 7 — S SLIR Mol . BOEMA SR R 0 Mia, ik T
TR 2 30 P Rt R) A1 1R | B 1) S5 e VR ) B R R R, 7 B R R 1R B | A 0 AL ) B
T ERENBAAARD T BRERESRD, TR WIFHA T WA X ERFEERFERENS
B HAMERBHR AR UE RS MR PR BB R, TR — 2 B3k 0T JLAS AR B a1
TR, XRHEN—BIE T OUE B RSGERT, ik 77 2R R 3458 304 o (1 F 224A)
AREBE, F, RAIPAN B E B H BRI ITRIRE — 2. THRWIEH T XS RK
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FESA N,
3.1.4 £% PBT RGeS HLE

PBT W ARG AKTEM P BUS T B RR S, FHFHES KM ER A4, L, ICT-PBT 2
By 2005 NIST 3F#] , XMU-MONO S/ T 2 4F 863 ¥, XK R AE T B BT L.

PHRE, RIMTERIAX =AREH AN EFE S, REHA AT Giza ++ B K XHLE
B, Bz, BB Emr R T AU EE BT & R IBM R 4 J R B A
ISA P EEAR B (HMM Xtz 45 B4R | Giza ++ THIREUE, il Giza ++ EBUNWEBERE H
FRERE,

FREMBARE AR A .

(1) A XA B AT EE B R, SR T RE A E R K, TERFERS
Ji) L#EATHEL, B s LIS BT AR Och XU B 7 s ) 24 J7 % 18, TR HE AR R AT
FH Zens B[ HECK) s 35 JT X, BT TRSH Och XU RHEL 5 s 78 Ti %,

Q)EIEMBENITTE FES AR B s LETFI A IBM Y 2k 18 %4 im] 1) B R, 1T &
B F B A P S X Y R BAE =5 A 18] 9 (R BUARE 3R, [R5 1] K240 il BB R 4 J B i o
HME—EITE R BMER, K ICT & XMU XHEiEA BRI B, 5 31 E R r R it
B BRI XA ) B R

G)WRBBAFE. AR TR MR R, X7 T DA TBY B E
o AT B8 (8 7381/1500 %)) , THE B ARIFFTITH Beam Search B RE B, HI T KEANE
MR (DP) Bk, XFM B EAEEE, AL ERIANENEA MR MERHET  EHER R
(4 /1500 4)) , EITRKEHREEFHT BB E L300 (R 3.1.2),

(4) FTHIESFHEEAR, BalfbR TN E/NREESIIGH = niE 5 EE, IHE
BARBA AT AR CMU-Cam 15 S8R T B 7E BNC iBRHE L4 o SR, B TA¥A
f 2 Srilm (B F A T B AE BNC iERE Ik —JC gram B S HEAL,

3.2 ICT-AT &%

ICT-AT ZHEBITE AR Z W ET X SRR KB BIRRS, X RS E A
FAGIZA ++ Y 5/0) F-34 F+ RUBERVE , SR UG I Zens™ | Hih 9 48 15 BB ik T LA 3 A X 5
B, FI A CMU-Cam 5 F R T HAE BNC 58 E Ll 4k bi-gram 1B F R, G A HE X
TRRLRY AT A A R 2 A BHE ™), A Beam-Search BUES RATAERD

ICT-AT WESGA LTI R BRiTRZSEETEENSLITERER LB E LT IN
BORAUEIE R 5, — AN — D F S R EIE R B SR A, ICT-AT F) B M IE R RE il
B A1 A SRR , 7R U A O 2R Bl XA F BEAT A E R A B iE R i Rk, 2) &
B A BRI R B OB R, Ba T £ SRR, I AR &R 1
B, 3) A Och BJ7 S BEATIRIE IR | LUK B ) XUTE 40 152 4k S 0 37 BB, 1 X v 4 AR
BIEBEFIRS AR IR FIVEDN 2 DAHE I A BIBEER A, Hh X PR M B 15 i RN —
A F STRRAR o 07 A4 251 3 SOREAR P e B — 1> 538 P B SCREAR, te An - BUBSEIE ( R B H- > is-
sued a statement ; statement issued ;) ,3Z AL UG XTI BIXT FEREAR (2 3 - >14 15 20,20 14;
o), H AP HAA B RR AT . BB T A5 (2 3) B Sed E B8 BB 3 SoiiAR, 1)
NPT (14 15 20) , NTTE RS FPREAR (2 3 — >14 15 20) , FLURJE ST FP#as , B3
SCEIAR 9 B 181 28 3 B 5 18 B VR SRR, b an 14 X7 A9 H§E] 4 ; published , announce , issued
%, HE issued YE N BHRR BRI, FIAIREMEIEHITZARE T EIENE SR, AhTH
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BT SR EL A0 B 2y v TE 0 R LU A, a0 SR 4 o P X AR 285 B EL e 25, BRI i, ICT-AT 5%
Ryt BRI B R, P 1R A E R IR AT VO ECR , o Je R X SRR
3.3 EF BTG HHBBIFESR
ICT-SBTG Z4 24T BTGP i rse, HTEIEMBIRRL L ETIAM 7 ke kiEmE
FHIERNERREFA MRS BREFAEMAEARE, b inEiER EEHF R, BTG #4E T —F
REFR T HEF SRS, (BRA (B RP AY L )7  ICT-SBTG 7 B HEF B , AMUBE B B BFniE 5 1R
TEBER FELEEE ST OEZAMARER, NE 2 FiR, EEARKE. (D)
TES AP A HT (Collins ) #1 H bR 1E F A A iR B #8475 (2) R A BIK ) L A8 R K B (CKY-
Based) , 8 23 22 R 0 SR O S TE 1R D B B 0T s (3) R 119 AR BULE e R
FFPEEE , 5358 P_mlm * p_m F1 P_ilm
s p_i, ¥ P_mim 1 P_ilm 43 5 B 1E 5 ME T
AR P m M P_i BT EIES LAk
P1 Hehwho) P 4% &R | B B M A E ( PennU Chinese Treebank ) il|
%, R FAEER T, LU — R L AR
VAR N TRy e

S

T Hmwmt) 7 we LAEWH, B TXN AR E Ak s il
Wane h P e g ST R T R P R RS A T R X
RS BE | BT L RS B5E SR b —

B2 BTG AjH:My RFEEN TG,

4 LBRERKSH

4.1 863 Wik
ML MU ZREEER A 863 Hh {5 BALE 5 AEE O UV 4241/,
k1 JitsE 863 — 03,454 863 — 5w

%58 | CASIA_PBT | ICT_PBT ICT_AT ICT_SBTG | XMU_AT |XMU_MONO| 03BEST
Nist 6.078 6. 6844 6. 2962 5. 5946 6. 4168
Bleu 0.222 0. 2679 0. 2696 0. 2425 0. 1514 0. 2833 0.36
YE :03BEST & 2003 4F 863 il ff B 4f 45
£2 WL 863 — 04, Yl 2k 863 — 5w
%58 | CASIA_PBT | ICT_PBT ICT_AT ICT_SBTG | XMU_AT |XMU_MONO| O4BEST
Nist 4.79 4. 5544 4.5842 4. 4631 3.8910
Bleu 0.179 0. 1225 0. 1287 0. 1191 0.1112 0. 1105 0.21
¥ :04BEST & 2004 4 863 ¥ # R IF 45 R

MFE 1 M2 ATLLEH ,PBT REMER LTINS REER T2 , XMU-MONO 7£ 863 ~
2003 #iiA 4R RIAEE AR, X — S IZIET T EX T 415 AL B AT . ™ CASIA-PBT 7
863 -2004 Wi 4E L ARBAEFH RE . RITHH T — FiEH KB, 2004 4F 863 1114 A8 X
Kt AR L KA D XS CASIA-PBT REEH W] LABKSS MMt R ¥ T IR KWPER, 55
A, CASIA-PBT X T —JuiB A, tE A RAR AR DR B RIA RS . B
I HER ML R IBRE

LM 4E 863 VRN BIF R ML, KRS I M RS —E N EE, (HiX R I
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AKK. T H% EPX R G FBLA BOBHR BTUR, 7E LA A B [E] T & HOR B, 17 2%
VIR XA S R BAR Y AT & AR HY
4.2 FHRARE
W RE T RF AN R FRIER 1500 A, YI4GE R XKt &M NMIGELE
T B E D 4H
*£3 AR E XMU-1500; 144 (1) ICT-15w; (2) XMU-20w;
(3)ICT-15w + XMU-20w; ( 4) CASIA-5w + 863-5w + ICT-15w + XMU-20w

15w 20w 35w 45w
CASIA_PBT 0.1 0.117 0.116 0.117
ICT_PBT 0. 0816 0. 1266 0.1274 0. 1279
ICT_AT 0.0771 0.1213 0.1292 0. 1298
ICT_SBTG 0. 1265 0. 0927 0.1275 0.1276 ]
XMU_AT 0.0757 0.0775 0. 0890 0. 0931
XMU_MONO 0.0948 0. 1416 0. 1445 0. 1459

M3 MLRERATLE H, I RE R F T RERIE ILBRE , FHEE
FEE VN GERIE, V- ERE BT, PN TIB MK RS AT # SBTG HZ R M=
A~ PBT HWEGRR B R S, B4R SBTG Jruhdd TH LA E B MR I RE A HEF K
FBOERRIBARMEE ., F, AX— L% 8, 15T MR SOHE R DR & —
GRIEREIE A g8

5 B&

AWHET 2] LA RN EA SIS BEB LB BRI, Sk E, RARRNERR
fELRE AP RIR, FRUREMEEE 7RISR ERTE BRTRENR
o ERXWHHT&HBGHIASP , BARHSERIX D) T BRIEE 863 (¥R B AF 45 R n] LB HIAKF

AR ZE B, L THILES BR T T, = A B 5T 7T LA SR AL TE R 2 I B, AR SE B B AR
RIS E R, BRI AT R EATL, — S E AR RE 2k, XS TFERNH
Tt~ BHBARR

SMARPTHN S SIS IR R SEHE & A SRS BEf#E 136
RLRERMA T HIAE R #@id CASIA 76 863 - 03,04 M4 L AT MLt mT LUK 1, 5
THLAS B IEE 2 4 AL O AL 35 B 4a /D 22 B , 78 LU B AT ) Bk B B T 4R I AL
MBRH R FRS, ELHP RN M E LT RENIFEF FoIHISMEMR, BEH
REOBEA, ELZHAIRORAR I ANTER,ICT EX FHEETREH T, BERESA
K, IR ERA DT R FERITMPISE . T WIERRJLEN , R TEIEN FRG T B
TR GEEFER, LRV R L R EE
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