IR ITEIFRARERNRRESN

Bl 2
LY FER
(R B BT S TR NS E SR, E3 100080)

B OE. GBI E A BT E R LA RIS, BT A SRRSO, WER R R AL
WREM R, SR REE R A £ K, F BT AR R 00 3R B MO A QIR RN # . A SCLL R FATE I

(phrase-based) ZHHEHEERIUAY, AT WMARSERAO LN FREMT —RIULR, HFHXIWLAT TR LRERE
Wl: I FIE IS Y RETE BENY 2 U RETR AR B AL . NERE R 2.

FEEE: SpuhHlas R, AT RIEMBIRHRLY, RIEMAE LWRIMF

Investigation into the Performance of SMT Systems

Chunguang CHAI, Chengqing ZONG

(National Laboratory of Pattern Recognition, Institute of Automation, Chinese Academic of Sciences, Beijing, 100080, China )

Abstract: Nowadays, statistical machine translation(SMT) has become the most popular method in the research field of machine
translation. However, there is no literature that analyzes what factors mainly affect the performance of SMT systems and how important the.y
are in detail. In this paper, a series of experiments about many factors are made on the phrase-based Chinese-to-English SMT system and
detailed analysis about the experimental results are given. We then can conclude that three main factors are contributing to the performance

of the SMT system. They are the features in the system model, the size of corpus and pre-processing.

Keywords: Statistical Machine Translation; Phrase-based Translation Model; Performance of Systems; Experiment Analysis
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ETEENSVTHERSMRNOER, BUIEPRER, 7T ERSRERGEITERE.
AN BETHEENRUT VS FHEINEARRE, B8N0 HEEIRETEHNE R, &
MRS LR AT RE T EENSTERFARSERNRR: REHH T RGBT —F ITET &I,

2 ETHEENS LSRR

E T MG BRI R T 8 5 MM AR R, B HIBIEE A AR X BB, 44 m g,
REFERNTETEENETHFFED, ZTEENTETREES MRS T AR MOEIEN BIRES A,

MEMEETAT 408 1 ADMEE (—NEERRAFT, FURZIVED ARNEER 70, %

§¢E%ﬁ%ﬁﬁﬁ%§ﬁ%,Mﬁi&ﬁﬁ%é@?%o
EBRBHENOT, AFEHMfH EBEEEX e TURAUTARFER:
. M
& =argmax(y A,h, (e, /7)) ()
[N m=1
EIREMFALTY , STV AR A A4, .
¢ =argmax{4,dog p,(f|e)+ 4, dog p,,, (e)+A,dog p,(e, )} @)

BT p (f|e) REEEMERER, TLEEAR () W, p(P8 N E MIEmEEE,
!

(P18 =T (718 3)
i=1

P, (@) KEBFES OETHIESE, p (e, /) NRMMBIIRE (EH%E), BT RERFES/EENK
R, BMEENREEET MR AR (5) W

!
Po(& 7 =Td(a ~b.) @)
i=1
d(a,—b_)=a""" ®)

a, RTBENE I NERESEENRETEENESRMLE, b RrHFEAR -1 MEMEEEBNRESA
ERERME.

3 fREMEHEE

BREEERERRFERAAR (D MBEREXWBEMESOF. HETEFHZETHEZR (Beam Search)
BrEE", SNEIGMTRERBRESAT. FHAXHEBHS T LWL RSN R RHT R,

1) DIAERIEXT 23 B fEIE IR

ZEFPXNEXZ MWPER, —ERCEARNETAEF TR, Fl “the” “of” &, XA UFEIES
A F RS ER R, B BT NULL 8285, XmPFRIUTEY BN EXEE, TUERE
T n— % 25 R 9E 301 o

2) BERAFER
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EXMFRERHETY BN, EEEMNSIERAERAN BRABE) BITET. BRAEEATEESH
BRI AVEE S A, AR RIEN R iR A T A,

3) E4AE%R

T4 R — AT R BV N 2R (A i IR VB R TR — B, I RR BT A B B,
HEHBRTUZENER.

o ZFIEMAIEES (B MELS®RAE.

& EEARNEANBEREEEE (ERASTESTHD.

o BEEEMEETEE.

(@) BIE#R{E

BRI MBI MR B MR 2R P XE/MNEE ST RS REEERN » A BiE
RN AR R THTY B. EABREY: MTEIES C HERNAMING, BRE—ABASE
W, WENC >, WRARBREFN AR, EROBREFR.

4 SEXTET

BT M E TSNS B RS AR R, BATHTT —RIIEHh . TEA AR A,
BRI ARID NS . B RS HSREEN RARARIRN NI RBERE T ERE,
4.1 YIERRRRIE S

FXA114% ) BTEC (Basic Travel Expression Corpus) 130000 A1 IWSLT’05 HLAR&RZIEMIRHEA 20000 A)h
XXEE I T R FYE N NEREHRL. A IWSLT 05 MFFRE 506 AT IFNARLNMRE, B0 FPXRAFHE 16
BEFL, INGERMTEREBRE 1.

1 gaEn

Bk AFH S BRR KD TIKE

BTEC L 130,000 861,333 15,008 6.63
% 130, 000 888, 098 14,922 6.83

IWSLT05 | X 20, 000 176,199 8, 687 8.81
E3' 20, 000 183, 452 6, 956 9.17

4.2 TALEXN REMERLAIE M

XY ZRER T ER: TWSLT05 MBI A A)FRERBEZ MR “TU7. “rd”) JFRFATS
FBRZNRFEH. EETIIGZXE LA TFHTHLE, BESRAMRATSHTR AMTLE, Bl
“PN7 RSN TN, FERRAEFBIEZ RS, IXTF “Mr.” R4, EEHEFERERTRMALE,
B “1°11” &WREHR “TN”.

ST FHI AR ESHEED, NRERRAE SN RER TR AE a2 LE, MEGaSHENRES
HB S5m0, a] LIEAEE Y TR 3R ar 4 LR S RAA BRI EES AT EEITEE, RAEEMEEREEN
ABIERZIRINR . AAXHLE P REXT8F R AN T E#T T HEE,

Z 80t IWSLT 05 YIZER KL A)F (20000 A)) F “I'l1” ERANGEEILE 6954 /4, MREBERHNSEIF
(8096 A)) HILFH 2067 4. MIRIER (506 ) PHTAEHHEFTILE 78 1.

M 2 ATUEY, #TIISHAEE, R4M BLEU HT9RET 14.7%. ST FEFXHTEMEERT A%
ERPRMLSTBEBRZINES SR, B 7 Zd T8hE T IS FIFHER,

_ F 2 YIER TR R
KT FAL PN 535 e Tk IAAUNERTE R FAL 2 K 3 F Ak 38
BLEU 0. 1522 0.1745 0.1932
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4.3 HEHENENRAERHEZ®

3 OEE. FUALERIZE R AT

IWSLT’ 05 BTEC

BLEU NIST BLEU NIST
Base 0.2043 5.0402 0.2374 4.1175
Base+R 0.2212 5.3823 0. 2623 4. 9462
Base+D 0. 1508 3.9764 0.2211 4.3189
Base+F 0.2183 5.2938 0.2548 4. 6760
Base+R+F 0.2165 5.3533 0. 2647 5. 0408
Base+R+D+F 0.1550 3.9472 0.2170 4. 1802

#: Base: RAMBEEHREMENFLL,; R (Recombine): FAIEW: D (Distortion): ML F (Future): M.

RIBEE ZASTIOAT LA IrB 3 (IR 3): HEAR (5 W EAH AT R e T 90 5 B b0l 57—
ML, TP SRS BT M E AR K, IO AR S R PR T RARIMEGE, RO MG
G CRZE T RERE: BT BRI T L — LR g A AL S A B R e A UM B, In AR RAF B L LML
P REBE RS RANE R E, KPS LT — 207 A0 4 AR AC T R IR AT BT IR AOAL N . VI &K
FEE A RIUREE R 25 [ A 8 DK RT A5 SE 05 B O B i TR R F AR T B4

4.4 MABEXNZXREMENER

M 4 FIE LB Hi I #2303 NULL FIZE 23T NULL B FE BB Rk T ER v] LA & R 459 BLEU T 40 X 2R
R AR SR R ST R, Flanr30iE 07, T L R SRR BE R L5 S A R AT R AR X,
XA “of 7. “the” ERia 0] BEANENE AT 30,  IX BT I0 A IX LE 13 R4 10 B 13 53R T AT AT B 45 L T
o,

# 4 BEEMHM
Base Base+ECO Base+CEQ Basec+ECO+CLEO
BLEU 0. 1300 0. 1347 0. 1465 0.1550

7E: Base: ANEFERFEXAMIE: ECO: HUXTNPIMH NULL; CE0: I NULL.
4.5 REESENREEEHNEZNW

FRRD AR NS B T T ENFUE TR MO N AFE IR R R AR AN 10K 5 SR, EEIF TR
FRUVARM R D 513K 5 510 5, RYEH BLEU T AR IEA, EIFAME. @ ain ki, HfiE
RIETER A K/MET 10 LUE, SMEEX A B R RETUE KR L R BRREZ AN ESF — R E ek
B 100 UL FFE, BIFEERRAOCMED 300 LG, SNREMEEREZEAER—RALLLE] 1000 fF
REER, XEMAZHADSHR a7 E — ERIR /DB AL, T X LR RE SIR UL RABIRIR /.

RS WSS

ne 300 1000 3000
Ny
10 0. 1550 0.1549 0. 1549
30 0. 1557 0. 1559 0. 1559
50 0. 1559 . 0. 1561 0.1561

VE: g B IGETEMAN: N BEEBANIAAS: EF BLEU #1405 VM FRAE .
4.6 ZEDHT

F 6 LHENEIFRLNFEN (BLEU 11400945



 miExE 19.2% VR PR A 16. 2% 1
YIZRE AL 3 14.7% BT HsE 10.7%
BREAH 8.3% BERER 6.9%
fRIDS S5 0.7% Eiifinfe] -26.2%

MFE 6 FRILLEH: MABENTNREMZWERAKR, il MEREM BLEU 150185 19.2%; WEEHE K FE.
TR RE O TR ENERFTHENER,: BEENSENRAERENEMAKR, REHMEEE M
ARMERBEREREE.

R T REREMATILNE. BENE. BREA. BREBNUANTERWHESE, BLEU T4 H 0.1565 L
FHE 0.2321, BET 48.3%.
R XERENGEEN
Base Best
BLEU 0. 1565 0.2321
vE: base: {£ IWSLT'05 MIZRiE#l, ZEX 6 FHFMEZE: Best: £ IWSLT 05 YILRER, MATRLE. BENE. B
WEN. BEER. ANAENFRIESEES n=10, n=300;

5 ZWHTF—HTHE

MW SR A, ERETEENSGVEIERGHAT P X RRCEEN, ERRERETMAZARRANA K
KRBTSR ENER, MERENK/D . FEEF. TEEURFERRENITERR MRS RN FE
RZ3F BoT LLEAT B0t . 7ES5 30 R 8 B MO0 AR RY - B A P ORI BRIE, T — D PR tn AR Hh 35 3080
B BN HEF, BLEAMNABRLY . B TESKEEIT AT LURTT Ein B RE, 1§ —5
AT SESCR R AR A, IR AR FIRO R AR AT X AR HRX £ (R B

B HE IR
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