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Abstract
relatively low translation quality. To resolve this problem, an approach is proposed by integrating voice features

The voice of each language usually keeps different syntactic structure. In machine translation, it causes

into hierarchical phrase based (HPB) models. In the proposed method, corpus is firstly classified into three
categories from Japanese side: passive voice, potential voice and others. Secondly, passive and potential sentences
are classified into several groups according to the characteristics of English to build maximum entropy models for
rules. Finally, bilingual voice features are integrated into log linear model for improving translation results and the
accuracy of rule selection during the translation of passive and potential sentences. In Japanese to English
translation task, large scale experiment shows that the proposed method can not only improve the problem of long
distance reordering but also improve translation quality of both passive and potential voice test sets.

Key words passive voice; potential voice; statistical machine translation; maximum entropy models
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Fig. 1 Flow chart of Japanese-English translation system with voice features
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Fig.2 An example of Janpanese chunk-based dependency analysis result
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Table 1 An example of feature extraction in rules

T i FEHEZRAY FHIEA R FRAE A LRz
A F1 A SRR wE LA
AEAHE " . .
—— F2 RALER R 1 A F T4 I etk 1
B e
) P1 RN AR A R R
A PERRAE .
P2 AT BT A5 i AT IIET]
- APERHIE F3 T FF IR F1 X A 1515 2l 1) was stolen by
R it
TR P3 THIE iR BEV V-PP PREP

@ http://nlp.ist.i.kyoto-u.ac.jp/index.php?JUMAN

@ http://nlp.ist.i.kyoto-u.ac.jp/index.php? KNP

@ http://nlp.stanford.edu/software/segmenter.shtml

@ http://homepages.inf.ed.ac.uk/lzhang10/maxent_toolkit.html
® https://code.google.com/p/giza-pp/

©® http://www.speech.sri.com/projects/srilm/
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Table 2 Japanese-English corpus of experiment

ES eS| AL IR TR M4

— B ELAERT 5728 5328 200 200
— it At 2757 2357 200 200

BahEs AR SE ST 1098 698 200 200
T2l 653 453 100 100
HA 757 357 200 200
can 14093 13693 200 200
could 6542 6142 200 200
may 2304 1904 200 200
would 2813 2413 200 200

T HEIEAS
will 2201 1801 200 200
BiaETE 305 205 50 50
TE 25 1/R i 764 364 200 200
HA 8129 7729 200 200

HAiESs HoAth, 452181 451181 500 500

®3 RANERMER

Table 3 Japanese-Chinese corpus of experiment

Z PlE=S FRE AR
BEA 8292 489 512
AIREBAS 41239 507 509
HAbiBEA 473942 502 500
LB 523473 1498 1521

SRR BT A JE K2 NiuTrans 530125 #11% &
G VTR AT T2 YR KU 8 e SBORD A AT, B8 R A DAY
fetr A BLEU-4"" d5Ji i 5 4 [ 2 5 Bk 4 Rt
AT,
4.2 HELHHER
TSI R A S SRR, L 2R L e ) R
PREESL . A3 3 FhiEAAS 500 A)1E Ry 43 2800
B, BRI NINGE . EHHERRHETIEN, L5
SRR 4. ERERW, 5 A TR REE A L,
AT By 3 45 F 4 A0 e R AR T, AT R
TAT RCH TR B BB S R T AR TR A
43 FIEXWHER

S el E o 2800 i ISR HEA T PP . R

@ http://www.liip.cn/cwmt2013/
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Table 4 The result of maximum entropy
classification of test sets

FEAE HERHR /%
F1 93.93 (1409/1500)
F1+F2 98.47 (1477/1500)

T BLEU {5 A~ i 50 % Hb iR 315 A 15 B0 BHIER30CR,
It AAR I 98 LA CHL28% B0 PR I K40 ) 6 T LT
TEI A RIS A An v, X B A AT N TP, AR
P v BRAEE, A F PR EL 0~5.0 0 ANEE, F—7 /N
B, SRR AT A AR SME, R E S
il 5 T 2 2R

R NIES S TR AWML 4E - BLEU-4 A
TAFMEE AN 5 6 iR, H DU HL 26 25 4 an
TR, AW ER A, 52K R A
W, ARSCOr i AE w8 4E - BLEU {54 0.17~
0.82 47, 7En] gt &ML 4E - BLEU A 0.07~
0.58 Y . T BLEU %] N-gram f5¢ 4 VUL,
DR It o 3 25 1 A B BLEU B OS2I AN K. 43
N TR 25 T AL, 5L RGEM L, Ak
FERE BB AS T T RE TR A A W] BEAR P 3947 0.89%~
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Table 5 BLEU-4 scores on the passive test sets %
757 iz il — W IRAE T — it Ff PRAE 52 Wi &SR HeAth £l
Baseline 32.10 36.62 28.10 31.31 27.42 30.24
BLEU-4
+Maxent Features 32.92 36.79 28.43 31.52 27.85 30.62
- Baseline 74.08 76.40 66.25 73.87 67.31 71.33
AT R
+Maxent Features 76.11 77.89 67.32 74.76 68.53 72.71
®6 TWHRIEENIKEN BLEU &
Table 6 BLEU-4 scores on the potential test sets %
PR 757k T can could may would will hia S izl HoAth e
Baseline 38.65 35.44 33.68 36.48 27.42 33.69 34.16 39.38 36.61
BLEU-4
+Maxent Features 39.22 35.78 33.97 36.99 27.85 34.27 34.50 39.45 37.14
- Baseline 78.61 75.86 70.17 74.55 68.20 72.49 73.17 79.21 74.19
AT AFm
+Maxent Features 79.73 77.03 71.25 76.32 69.88 74.04 74.30 80.13 75.47
®7 RNILEY BLEU &
Table 7 BLEU-4 scores on Japanese-Chinese test sets %
BRlapS B R B AR A REIE AR FofliEAs I 4
Baseline 42.60 41.50 39.58
BLEU-4
+Maxent Feature 42.69 42.01 39.71
- Baseline 69.70 71.02 67.39
Rz
+Maxent Feature 72.44 74.13 69.68

2.03% M8, TR RE AR AR AL T REL RS
HOOW e segih, SRR GM L, A 07 e
Bhi4E I BLEU {4271 0.09, 7£ 0] geif A {4E
F BLEU A 0.51 B9 £ &, AT 3 B2 42 & 2.29%~
3.01%, X LLSCge g 1m0, HIXHHFE BLEU {HY
PE Tt BEm /N T H S BHE, (EIE SCRT SR R A AR
FHHERPFERIE L,
4.4 WELERSH

B, TSR at WnT s, N AGE SRR A B
PRI RLLE BT Y 25 1 08 40 o 1 A D) S B e U
o nFe 8 fihg 1 SR EhiEAS R, FoR EiEGE
T, L RGBT, BREH T TREES
BOFLIN HE 1T B, 1R PF M “would you like to go to
church” (PR LA L #0300 o ) 3 SCAE IR o
INAGEZASFHAE S5, A A s B0 ) T 3E B0k BhiB A8 Y
BRI HEAT BRI, 12E BRI & X, i RS
PG T IR R

FOWR, AR SCHR Y 1) M PR A AL AE ) VA S5 4 8 e

MW S TRE RS & 8 16 2 BN Jimmy
B Jennie 5% T, B R RIFENR X FIFELRK
AHATIERET o IATE SRR 5 B 00 1Y i
EETE, LIl A S R RRAE ) B AL B &y T i
250 00 0 36 36 1 LE A 2

AN, 5L RS L, 7RI By LA
AR BPEABY B PR RE ST AL . 3X A) RE R 1A
TR P Rl AT SRR IR 2R G0 Y B R AT TR T Y
FEFH . BNk 8 Hh ) 3, S ik in] R ]
DI 422G, 5 BHiERL “is it possible”# L, H#IF
(“can” AT A I H .

ARSI IEAETE ST LA Pk, (B AR
BE BRI e, |5, KA 22
B SRR B ) IR, A3 S E B Y 1 ) 7E R
PR AR P A IR G Ol . 32 B PR B A i
1515 R Wi i € o N i = N  FI NS T Ty S
HiriE S 5105 51888 — 82 5 2w im0 7
Z—5
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Table 8 Translation of passive and potential sentences %
HiH ELES
Bk 1 THE D W k< He iz Ui S L]
E =308 when i was a child i [was forced to go] to church a lot .
Baseline [would you like to go] to church often when i was a child .

+Maxent Feature

Baseline

+Maxent Feature

Baseline

+Maxent Feature

when i was a kid i [was made to go] to church often .

[Vl [P==—11C s L 72

[jimmy] was jilted by [jennie] .

[jenny] was dumped by ’s [jimmy] .

[jimmy] was dumped by [jenny] .

g7y — THEOL 5 2r 3 TE 2 2.

can i use a taxi for sightseeing ?

is it possible to go sightseeing by taxi ?

can i go sightseeing by taxi ?

5 4%hiE

ARSCEEXT H S Ge it pLas @i, $2HH —FhEla s
ASPEIE A JZ O TR Y, mT LASR g MU 46 1Y
W, AT B2 T B Bl i 2 S AT RE I 2 0 B
JE o e OSGE R AR A i 2R, SRS R A
RS RS T SRR AR 5 J= O B A R
S ITE A i 3o v AN ) A S U B A shad . 52
WA R, AR SR 7 i mT LA Ak B v
[t .

A Je B TAF E 2SR Qe A 25 i e~ %
3 B AN S [ AL, 3 T 4R 985 2 SRNG BE R R R
BEXS A TPRAE SR TR R s AT IR AR 0 28, AR A S
T5 ks 5 FET AR 00 B R R AT A R R L
e 2 AR SRS e R 2R TR R, DIR
o B L

£ % 3Lk
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