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Improving Statistical Machine Translation by Document Context
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Abstract: The present statistical machine translation (SMT) models only exploit the context information in a sen-
tence and neglect that in the document which is more useful to find the correct translation. In this paper, we propose
a new method of using the context of the whole document to improve the quality of SMT. We obtain the similarities
between the documents of the training corpus and the documents of the test set using Vector Space Model. The simi-
larity is then considered as a new feature and integrated into a phrase-based model. Large scale experiments show

that our approach improves more than one point for NIST-08 and CWMT-08 in term of BLEU in English to Chinese

translation task.

Key words: Statistical Machine Translation; context information; Vector Space Model

1 5]

i

JEESC RV, Gt pLE BED A UE AR
F R R AL U ok B 4, B AN, TR B BRI
RICOR R S8 TR B IR T Ak ) B R AR
BT R R B BN . — R A B AU
& WA B b i, A AT BE BRI IR UE B Ak
WX T e RREE . EH%, — 4T n 58
it o & 24~ H AR 3 » B T X S 4 0% BCH b R R
W —Ze R VT BE AR . TP BRBEN—4E

B, 2011-09-13 EWBHE: 2012-03-16

BT S BENT T 44 2 M R0 U5 5 2 5 H IE B8 Y B AR
i, X o EL R B R R

& 45 B J7 1 B F) 28 U 4AE 0 wb Al 3 0 B A
BRI R, XM FERARSMA LT XE
. M FRAKETX—NRETEEERNREE L.
il 4, mouse, M #& A [F] & £ T SCFR 3 AT L B ¥ AR
“ERVRCBAR7. W0FE R EXR I HAT ]
H,mouse & X B“BAR”. EXH 2 WA F 1 H
mouse H & X E“ER”, X BRI mouse FIEHF
M ETXERBHB R, EXH 3 P, (URE
mouse FITEMAITF 2, REEHIMTH ERNE X, HERE

E4WH: BEXOR/FLES T E (61202216) ; MEK 863 i+ RIWHIH B (2011AA01A207)
EEEN. THAS—), &, BEHFRAE, TERR T AN EARIESHEHMFEQI78—) . B HELHELE . FEHRTH
K ERIESAE A8, B, BtMa4 . FERR TR N ERESLHE.



23 TES: ETRELTXHERHVSEEET® 87

mEAFIAAFINEE RIIRTLLANKEE
HEXT. A . EEITFTHADRER,.BEED
FELHATREREAFHLETXER.

1 mouse ERFLETXIMABEN

The camp commander was directing a drill
4 1)4]F 1| with the click of a mouse on the small screen

of a computer.

44 2| F 1| There is a mouse running in the yard.

A)F 1)1 use a mouse to choose documents from my
files.

X4 3| F 2{1 like the mouse.

4)F 3| The mouse and the keyboard are two parts of

my computer.

BXHRITBET —FMA AR XS ETX
ERRFPANMEENFTE, FARMNAHARNES
IR BT ERE, ~ M RIGEN, - R
WM., EFEPHE—TRE-AXHEPE—-
B3 B4 H B B0 (45 i 1) 2 o B9 B84 D B R 0K
SRR T D . RS A R X RN R A R —
MG EMRRENEUEERS. RIVEHUEE
R— N E R IEM AR BTG #8dh spa &,
HRIBEBPOENBE TR, RNV FETUARE
BEEMERE.

2 HXIE

EER,REAREFA LT XEERERN
BEENRE. S4B Y T —FF Hu R A
BWWNEEERFNTE, MR T/AEPREHRTFE
s AR, I BRI R ST . SCER(10-11 14
EFUE Rk B Birm N s s . AR AR
KREFPDRAGRELRRWER ., UIR[12]8E
TR A D R A S R e KL £ 7 v . SCRRC 13 A
FTHSBEANEERITEESRANME. SCl14]
R/HETHETUEERAFR I, FTRK LT
17 BT in B IE AL R AE G 5 A A <833 » 17
PEAR T FRAE AN B AR I B IR TCARRRIE G RAD .
BRI E M LT R BRI B &R .

REFREHTERMNBT B2 ETXE
B ERHERA R 69 2 X Al B B A /R B SR A Y
FE HEAFRABNBRITREFTHNRFERE. AXFPR
R E T A HENREFERNITE, LBEH,
RIMW T ETUBEREGHERE.
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VSM {5 B Rz AR Ze— AL T
X, ~HHREHVWEECRAIT RIS B E
HUs, £ VSM H, B— B X HER N — I H &, 5
BHHE— IR N R 3O K — N E, R — 4
WFECS B, AR 4 72 18] B 3 BB R — Ak
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ARED, £85,D;= < Wy, ,Wy,, W, >, H
LW RARELE NARNNE., EITERENRIIAE
T TF-IDF (Term Frequency-Inverse Document
Frequency)tg]

‘TF-IDF R—#%it 7, TF R —MAZE—
MR RHARE, SREFEWE 1. i1
A TF AERN : 1f o, = = on, BE i 4

E"’H
WS 41%*8@&%&&,%&5&&%%&%1
AR ITA TR AR R Z . IDF 214
—PMAE-TERPEEEMNES. B DAR

IDF A& RN« idf.=log IT%l’ \D| ER—AE

B SR EG 1 d] RARE AR H AL B 30

BB, XAE,tfidf.; =tf.; * idf., ® i TF-IDF

ALt i 4 L i, S HIR B B E AR,
AHERA B AN ES, RITAAT
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R A F1 B 4 BIF B TF-IDF, 18 3 4§ A 18 %t
RMIANE . #RJ5 H cosine angle Xt 45 B B & —17
MERE A 84T B AL E, 9T LIS B R
B C,EBPHE—-NTE (,) BHERKE BHE
EOAMEREA NS AEBK., ERELREYS,
BATE AR,

3.2 HEEXEIDHAN

AT A IE RS R R SR AR IE Y, B
CHREERA — A ID FRid, hAn 1,2, 3+ 7E Rl R 0 6 [
B, i85 T BB BT FE M SO A ID, A AL U mT
R LA SO P, XA M AL A 24
ID, Hin—#&MN KRR

mouse ||| A 0.10.10.10.11]]13

XM P RGEH 1M BREHBES 14
M 3R,

3.3 fRiE

Xof B LR A A AR R E S R AR A 5 FE AR il 4%
I ABTRRE . i (D PR .
e= arg max, {Pr(e{ | f1)}

M
= arg max/! { Z/\mhm(e{ s 1) A+ Ramib ami Cel s fD
m=1

2)

AT H QR RBME R K o2 RFRT K
Bon BBERET N BN E, L, (m=1,2,--M) R
JEAT HBHE » A i 29 BT DA B AR EE

RAOTANEERERET BTG ML, %
MEBERMRE CKY ERMWMBBER. HTHAR
ASCRE Y T A B RATIE AR RLEE 1R — A H
AR A BT BTG Miast,

M FHER—AN0F S, EREXREK ID K
d. B4, BRI S i B A 46 AL chart B, XT4E
A span(i,i) , 76 51 28 o AT LABR 206 R0 ML P,
(k=1,2,+K), 7 HFM 9 30CH K, FIH0 4%

B RIS span(i, ) —BMHN ., RAITH ID. R
AR, FTEMXH ID,c=1,2,--, T, T 2N
R, FrfE Ry 3CHY ID BN 40, FR 0L BE 4 AE 89 43 B0 AT
DFEMIUESER Cd, ID)FRE,REREECH
$d1T.BIDFIMTENE., WRTXKFLFE
BE-TREAHNSE TRFPHFETENHREX
EAEE, B BAWHEUES BT LURRR
max (C (d, ID,)) fl average(C(d,ID,)) =

T
>1Cd,IDy)
e B e=1,2,,T, (3)

%t F span(i,j),i#j, R—FHN N REE =
# span, A T 158 span(i, ;) KEEBIF, FEIE
i,j W F span HITHE , X B span(e, ;) HIAHBLEE
SPECRREEREAMEESE PSR, FHAEiEERD
AIRER A XM AR . RATRA T LR st
2, B4, BUR A~ F span A8 fBLEE 4R AE 4 B - (8
HEAME.

8% span(i,i) Fl span(i, ) #H L BE 4R 1E 5 BUED
A B E B A A A =, B LR AR A R A
AL AR EEE, mE2 iR, R2F
“init” RN RIS P IR AL AR L i AR b AR 10 R AE
A (6 AT DL B KB 5 3 1H s “cat” RN R ES BT
A~ span MIPFEE AR , o AR v AR (0L R AE 9 48 7T
DI KR H SR ME . @ e rh AR E it B
HERGAR, £ CKY #HE KN &E, RMATLIE
B4 AN F 1 4 1k B
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init cat average maximum

maximum BTG_sim_1 BTG_sim_4

average BTG_sim_2 BTG sim_3
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B. WIELITER G LDC2003E14, LDC2005T06,
B —F 4 LDC2004T08, 3£ 100 F T4 XT, A

GIZA+ + 4038 1& Xt 5% , H H # FH “grow-diag-final”"

B ERX bk, BEHEAE S I giga B HEE,

R 17 HTRDP-MT2005 I i & /M SR &
il gk, MR A CWMT2008 F1 NIST2008, #i%
BB B IF 4 46 b5 & BLEU-4, i T & & mteval-
v11b. pl, SZI&H FH 8915 RHER 257 U Y, PR M
B& 3 Fim.

R3 XRPAAERER

TP XEM I TRERE
Training corpus 1039 140 54 637 27
HTRDP MT2005 494 29 28
CWMT2008 1000 34 25
NIST2008 1859 129 25

4.2 LRBRER

A LGB BLEU HIER BT ER AR, &
MREMGERNFE 4, R AP, NKRBEE, B0
R — AN A TE I ZRIE BB 554 SO R BB
N, SN, & Ny 1, R BTG_
sim_4 MR ILEF. HHAMKESINEGT
0.95 M1 &. NX2at, HE BTG _sim_3 KF
HERGEHGER  HIBHERE TEERKL. N A3

F4 FHIAWAEH BLEUE

L PARNERBRTEREREWER,

MK LR BATAI LB~ 8. mR—4
WAL BT — KPR, BT RER— T, B %
AL, BTN 2 2 BRRUCR B IR — AT 3
Ko ENREREREENARRELERX. NIRRT,
TE NN 2B (BFHEME BTG _sim_2 # BTG_
sim_4 MIRCR B AT, BN AR 55 A 5 78 o 40 46 40 0 o B
HH4R span Bif BB 39 8 S ER BUR KA B R B 47 .

FAVELF N FHE—-THHEFMERR
GHBRGER ML ML HPFHHENMNFRA
NTSTO8,

£S5 Hig orders WHIFLR

In London, rolls-royce soared 3. 45 percent to

554 pence after the engine maker said it had

Sentence won orders across all areas of its businesses
and increased its global customer base signifi-
cantly during the second quarter.

context 1 pence, businesses, customer

context 2 price, dollars, shares, euros, markets
ERBTG,. I EHEFFFENEALS

Reference | &HHKEITE,. FH_FTFLREIMK

B, M 3.45% 4% 554 L.

ERB.HMRFHIATHZ=ZRANERLE
BTG-based |F -+ pence FR I EFH I, BB T L

N decoder NIST08 CWMTO08
baseline 32.22 31.198
BTG._sim_1 27. 49 29. 28
BTG_sim_2 29.28 31.51
' BTG_sim_3 30.17 32.52
BTG_sim_4 33,17 32.19
BTG_sim_1 32.82 31.78
BTG _sim_2 33.66 32.42
? BTG _sim_3 31.49 30. 26
BTG _sim_4 33.43 32,49
BTG _sim_1 31.13 30.01
BTG_sim_2 32.02 B 31.06
’ BTG_sim_3 32.31 30. 90
BTG.sim 4 |  30.74 29. 74

model | Flk g BT TR M % BRI H S KR, =
EE KRB,
REAFHRHIATSZ=AEAERERL T
BTG+ M4 pence ERFIVLGFIEHF U, EEKBITH,
similarity [ H &8 KRG T ZFE K@ HE MR E
EIRF R,
#£6 B3 fans HEFER
Sentence a wonderland for ’ simpsons ’ fans
Context 1 —
Context 2 character, movie, actor, episodes,tv
Reference “OF L HR— R R E
BTG-based model | #)—4“simpsons {ij5” & K5 &Y
BTG+ similarity “simpsons fll| 55”2 &)

FEF 5 MFE 6,5 17 sentence FE S 1A or-
ders #1 fans FFFERIA] T 585 4T context 1 ¥/ Y
A7 BB A AR B3 5 55 =17 context 2 IR
METSCR R (BT M EA O B A A e, —
MNP ERNBRATREERE, XBRETHP
JUABIF . A FERE TS B R XF AT O 8 8147 or-
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ders #1 fans W B IR BE DN HEER K. EHFT
reference &2 — 4T sentence W HE X ;¥ A AT
BTG-based model & R G KB IFL R BN
BTG+ similarity & i A A8 &l B #R1E & 4% 75 28 /0 B8
EER,

EE—NFF X FBIA orders, B R LK
PR RES”. BE_ANBFH, 5 F £ fans,
EEZFRENBEREREBNE. RAOTUERXH
MERRE RN, HREMAMMUEENAELDHERE
TIEBRMEGRCITRY R, ELTHFR YR
R ARE LT XAF 8 AHALLUBE A% 1E 58 2 AR 48 X 2k
FFXEEREN., EdXWAFFRAET LSS
L TEMAFUE SR 1E S W AR RS 48 7T LUSR B IE 74
BRI, AT 3R S BRI SR &

5 REMRE

30, BATHR T — Fh 48 5 M0 25 B A 0
B s, MIAENREN LT URERERBER
B, BRI A &2 AR A AR I 4R et 9 3
R4 A0 KSR P ORI AR U BE , SRS SR AU BEAE N —
MHHREIA B EERE . LRRY, EEE
PIDGERBIETAES, RATW T ETUEEREGH
BEE. BJE, BT8R 6 a8 2 2 2
175087

T—3, BN MNFHA T EHA S XA T, 5B
— » TR B H A A AR DL BE AR AE B O ¥ R 8 B0, AT
TR EMAREREER R S R 5,
M TR BB 4 SUR B Bl i, WMT i3
BOAREERM A, B LR AT AR AR A 3 2
TrEs TR RHE N AR 2 2430k .
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