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Abstract: Rewriting before machine translation (MT), namely pre-editing, is addressed. Most of conven-
tional pre-editings are MT dependent rule-based systems, and construction of such systems costs too much.
In this paper, we propose an automatic construction method of MT independent statistical pre-editing sys-
tems. Specifically, for a specific MT system, statistical pre-editing system is trained with appropriate training
data which are automatically generated with parallel corpus and some MT systems including the target MT
system. Using Reuters Japanese-English parallel corpus, effective pre-editing systems were automatically
constructed for several Japanese to English MT systems. We showed the effectiveness of the proposed
method.
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BT 55, REHRTEZNLDEFIThAVI &
L L7, Tbb, XFX—FFa—-—=rT7I37bT,
train-factored-phrase-model.perl THIHELILE T IV %
BLEBICH I ENDINTA=FEET 7 AN (F7 4V
N ZZDOFT IR

5.3 RAifmERBHE

RERTIE, BiEEZN 3 OBAMAITH AR A THEAM
AT o 7z, HIRERHE L LCA S % TEE v
7o, BAKEYIIZ, BIMREEROTE HIERR L -5, H
REBOLFHINEENTOBEEAICRKE LTHE L.
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6. FHMZEER

6.1 EYLFiRERFE 7T — 2 RIRORR

FHORAEMT Y A7 24 (MT_A) % v 1,000 X%
HBEFER L7z, B E (AFZHERE O NIST 22 7)
X357 Tholz. RIZ, MY LATREMNEE T — 7 OFR
FEOFHIZ O TS,

6.1.1 FETF—2OHBEMEREBENDEEIBRAIT— 4
MER

FLOIZ, 31 EHOTIVITY) XL CTHER L - &2 5%
fish —SF (i=1---5 k=1---31,580, &=l 157,900)
T RTHWTHRENORTRE L 7R ICOW TR S, &
BAERL (FETF— 57BN LOMW) 1RT. BifES A
7T L TOFREET IV % 3-gram, 4-gram, 5-gram & L72&
EDFNFNOFRINE R, 3.64, 3.59, 3.56 TH Y, W
NENR—ZAF 4 L) HEFIRBE»S SN, Kt
ROCRTHETIREEHOBRSE) <1, Nogram O N & LT5
DEFHNSND DN —fINTH DA, KAEBRTIIN=3
DEEOFRGEVRL Eh oz, TNETF— B0
SWErdbokEZLENS.

KRIZ, 32 HOFIE(5') & (6) 1L ZFROEHEIZOW
TikR%. ZOE, FH(5) O#ERFOEA =0 & L7
(FME (5) V- LITHY). #RIEE 1 O TERIOR
ENTWD., T (5) DATHWET — 7 #BIRL 7256
(S* — S* el L) OBRME L, FifES AT LTO
SieET IV % 3-gram, 4-gram, b-gram & L7z &, i1
ZN 3.66, 3.60, 3.55 ThHorz. F—FEIRE L WS
POHDOUHFINE oz, T, REBRTIIMT VA7
LTHBAER LT =5 D% (D 91% ; 143,613 %
7) DERREHOEEIRZ F— 5 L LTHEWTH - 72720
EEZOND, FRTF-FEEFICHGNOE SRR 7~
5 % BRT 2 F (FIE (6) 25 F4H) TlE, 461 0
HENO#EXWEZ 77—y 2 #R L7, I T — 5 ko
0.3%EETH L7720, KRELNRIEIALNL D o72H D
D, INEHNHEFEICL ) RECEHRGE 2552
LT ET.

INLDOTF— 7 BIRFHITEREIRITS S, R
HCEDLIENG o7z, F=FHERITHEHT 5 MT ¥ A
FLADOVERERHIR T — S22k o TUE, HEXMMI LW &
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BIREH
N o=0
Ho=1
Ha=2
Ha=3
ARLL AR E aruL aREY ARLL ARE Y
ey L Lr L LF
3-gram d4-gram S-gram
4 FETFT-yBROYPE (FHET VL)
Fig. 4 Effects of training data selection.
150 \

130 \

2 \

i 110

® \\

R o5

70 \

FHRRGEL  EHa=0 EHo=1 BEHa=2 E#Ha=3

X5 BharHWIzEEOEEF— OB

Fig. 5 Size of training data using each a.

—— BT

HEELWT = PLCERSNLTRELH ) (KFER
TRZFD L) BT =513 10%K), T0OL) BHAI2E
BRETEIIVAECEHEEZONS.
6.1.2 BSRBEEORLENSAKEVWEEZHTRZ T —2DFEIR
K2, 32 HOTNE (5) BLV(6) TORIREEOEA o
rHVD, BEIWEON LK EWEXEZ 77— & OFR
TIVITYRALDOFHREIZOVWTERSL, a% 0, 1, 2, 3&
Lot EOMEREZR 4 1R . ZOBOFET— 5 K%
X 5 I2RT. OO, 7— 7 BIN%E L 0iGa L hi
WEZ L2VAORBEIBETHL. 4B, a=00H
HlE, WHIOER (R1ORTE) LHELTHL. KEw
HAhaxHWEI LT, REGFET -V E2EOLTI LN
TX, FEFEE (NIST) ORESELNDE Z 505
tﬁb,l5~$¢l7~,ﬁ&%ﬁ§<?%~%of%
BT — 5 BT 5720, HifREMAOMETE T IV OHEE
%Fﬁ+ﬁf&<&ét%i%né %%’H4K%?
ﬁ&#z@EA’r%mw%ﬁ&E FONTH

V) %ﬂlbk%wﬁ&%}ﬂwt 123N %’EMEET
T5ZEDGND

K%%ﬁ’f‘ﬂia:l SR T IVIZHGE 3-gram Z W 5
LA IRESOFRMWEDHE SN, 376 THoTo. FHT—
5 ER % LOBE IR TRREFEPEN TR LD
WTIHFSHRET AW THRELL. T4abb, RETFHEICX
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R ‘ ‘ \\
Rodionov submitted

— . . .
his resignation last week.

FHEE. EBFHRERE L,

BEZEEHR  This minister turned in
——  one'sresignation last week.
(NIST score = 5.0082)

EEIL. SRR E RS L,
l%ﬁ%

H#EEER He submitted
1%, 8l WMOIERERBL =, his resignation last week.

—
K (NIST score = 10.8222)

SER The marketing year \
——p

for wheat began June 1.

NEOTIHEEF6A1BICIRES,

BZEEHER  The market fiscal year
INEDTISEEIX6A18IZ1AES, —  of wheat starts on June 1.
(NIST score = 5.1376)
lﬁﬁ%

DEOLBOT—r Tty TP Themarketingyesr
GH:LE( y"‘ﬂf")ibf’ —_— or wheat started on June

k (NIST score = 10.6042 )/

6 niimAESEG] (%LhE)
Fig. 6 Examples of appropriate pre-editing.

DEIERGE S R L7 Lo e L, |k
THUDL e Lz, BREDRER, MEFLIFE
KHE IR THETH 72,

%8B, SEETIVIC 4-gram, 5-gram AWV 72HA S FH
MICHEKE I THETH- 2. ThbnZ kid, #E
FHEOFERMEEZRL T\ 5

B 6 ([CFEBICHTMES L BIFRSE A L L 726 2R
. o] v EEOHAETIIAK S DA%
WisEd ARiMRMER, [ & [E] \CE S DRSS
Thi, FiEEZOHARENEFEIUIE 2o THD,
EBIZHEFEICHIR L 2B O SMEA A L L Twb Z L35
b, 7T AZHIHRAE S & D BRI T L 72 2R T,
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/ *FER Weather patterns were \
A——

KigHIRALELT
HIEDEEELLEH>TNS, still alive as a market topic.
TR LT ZESER ::i \A'/ea?tir is Stll||( .
HHOEELLE->TLD pic ot the market,

" ° (NIST score = 5.6811)

lwm;
05 The weather was and
xepEEY—rvknEo P EHR  there was still needed
BERTWEEWELT, dot | of the story of the market.

(NIST score = 2.1165)

Major General Mohsen Rezaie, spealh

RLFE RV BDONUF LT IN—ZET, *HER Iran's official news agency IRNA in the Gulf

EEASEIEIRNA)IZHLT, /1 RS LE L, <> port of Bandar Abbas, said the Islamic

BICEMERIFOAYE—DFRBITTES, 3BT, revolution had always conveyed the message
of peace and friendship to the world.

This Major General talked that Islamic
AR, RIS ABDSA LT — BT HZEFER  revolution had always delivered the message
—aw - = ‘ f the peace and friendship to Islamic
E&A55B{E (IRNA) [SHLT, (RS LEREF, — °

- w5 LR f Republic News Agency (IRNA) in the
BIEFRERFO A = IERITTEL:, BT, Bandalabbars port in the Persian Gulf.

(NIST score =7.4333 )
l ATRE

BFE. RILSTBDNA T IN—RET, BEMR The Islam person said to news agency
A5 DBIEHRNAIZA RT L AT, =" IRNAIn Iran this Major General peacefully
FHEBICETRERDOAYvE—DF in the Bandalabbars port in the Persian Gulf

that he or she had always delivered
the message of Thursday on.
(NIST score = 5.6557 )

Turzagunrzu
7 HiEAESEG (Sl

Fig. 7 Examples of inappropriate pre-editing.

HIMREAR D A ARFEIE AT CE R VWL TH o720, Rl
ECRFGFELA L2 OBERNT RS 5 LR > Tz
DT BB EDBR NI BESURITATTE W 3ZDWT
¥, SEET NV KREDT -7 CTHET LI ETHEIN
LEMBHDHEEZLND,

6.2 MRI—NNXDERICHT 2REFFHEOBERME
KR T — /XA DI T B IRFEFLEOEEEICI O VT
AT H720, 6.1 HiL A UFER (MT_A & Hw/-%EE5) %
FETF— I BLOFET— 7 OAZEH L TiTo 72, BAK
Wicix, Lo T7— MU 75 2 v/,

o FEMT —% I BiocHH HIE T — /X 140,000 30K
o FRMliT— 4% @ FoeHi H ¥ g — A 1,000 3Tk
FE T — 7 OBRFUIIRET VT X LTI, 6.1 FiD
EBRTROFRGEIEP -7 — 7 BINBOEAL o =2
BLOHGE 3-gram SiEETVEMMA L2, EER 212
RT. PECHTHIXTER I — XA & W7o EBR T b LEATE S
NAHZENnhb.

® 312, T ERIEOEA o B X OCHGE N-gram 5
EETTFVORMAEER L E (N=1,2,3) OFE%2R
?.:@ﬂﬁ:~ﬂz%mwtiﬁﬁ%a:2,N:3®
EEIRDBOEERMESEONTEY, 6.1 HIOERT
HeE L7z o & N-gram aa%%%“)bﬁ)#(ﬁ(N DHERE L TV 5
C DA, REFHIIFRI —XAOEREITH LT
BN E AT SE 28 SRET A 2 L0 h o .
72770, UA 7 =3I — XA RV ERICHRS L
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Fz 2 FUHHT— 5 LT — & ORI T A IRETE o
(77— 7 BREOEA o = 2, HifisE T AT L TIEHGE 3-gram
SEETFTIVESE)

Table 2 Robustness of the proposed method on different

corpora (a = 2, 3-gram).

FEOCHTE | vy —
GIEIE3S 3.09 3.57
RifRED 1 3.13 3.76

FHORFITRAIE S N OFRSE (NIST 227)

F 3 FoeHTHHAE T — X2 % W HifR IR T ORIMmE/ ST X —
5 (BEREH o, SHETTNVOLRE) L OREE

Table 3 Pre-editing results on Yomiuri corpus experiment with

several parameters.

SREETIV
EIREA o 3-gram | 4-gram | 5-gram
0 3.04 2.96 2.94
1 3.08 3.00 2.95
2 3.13 3.03 2.99
3 3.11 3.07 3.00

OB SN2 LoME (NIST A7)

FIINE o/, ThEO A & —xFRa— S Ad 23 efk
B CAY% <, BT — % L 87— 7 b L
MmolzizbblEZ LS.

6.3 HEBIERS X7 LDERICHT 2 REFEDOERME
RETFHL, HDMT VAT LDOOMAHIRHE %
HEMES S5, MT Y AT LAEREOTHETH B, KU,
COMBEETEMT VAT LOEE T BIRFETF O

fEVEZ R, BARIICIE, 94 % —xf3ia— 82 2 Hw
T2HIERIRY A 7 2B W T 4 MEO HIE MT Gz 7
IRENTWVS )f@ﬁ%ﬁot.’:f$,&1%@£%

TiROEBVERLEPEON T — 7 BIREOEA o = 2
B L OHEE 3-gram EEEJE TR L7,

WMRETR 4 BLOR S5 IIRT. MT A, 6.1 HoxE
BCTHW/ZbDEFE—~THA. MTB 75 MT.D DEE
IZOoWTIE, N T X =5 DikE, BANIZIE o DfEL LT
FHT2SEETVOMBOREICE LT, +—7 VB85
TH5b. AithER LEOE (£4) TR 4EHTRTO
H3EMT ¥ A7 L CHiMREDOMFE (F NIST o L) 7
Abhiz, MEFELVAHELZT) Z L TREOHW
A RRE S NP O VWTHFFRE T T2 25,
STEHOMT VAT LIBWTHETHD (FEKE1%)
ZED ol 2, AiMmEROSE T — 5 ORI
;ofﬁﬁmmwﬂﬁﬁ%# SRRV THHFH
ExfTol2L T A (#]5), 3HHED MT v AT ALITBWT
EEThHALZ L ﬁ‘ﬁf]‘o 7- (BFEAREIRB LU 5%). &
B, MTD IZ2WTIZ, AifiEEITD % VIEE LIRETFEL
X BHIMRE L AT 72 E (£ 4), BLUT—2#ERz L
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R4 BEWEIERY 27 2 0LEI S 2 RETEOEENE (AiiHE %
L & DLtmg)
Table 4 Robustness of the proposed method on other MT sys-

tems (Comparison of w/ and w/o pre-editing).

H JERE IR > A 7 &

MT.A | MT_B | MT_C | MT_D
RifmsEZR L | 3.57 3.49 3.65 3.57
BifdEdH Y | 3.76* | 3.69* | 3.77** | 3.65

FR OB IR S N2 WL OFRSE (NIST A3 7)

FFafE ** :p < 0.01, *:p<0.05

F5 WHBIRS A7 AOBET HRETFHOTHYE (287
8 RO R)
Table 5 Robustness of the proposed method on other MT sys-

tems (Effects of training data selection).

H PRI S 2 7 &
HifEMNZE 7 —% | MT_A | MT_B | MT_C | MT.D
BRI L 3.64 3.63 3.70 3.70
HERD Y 3.76** | 3.69* | 3.77* 3.65
FHOBTIE RIS N OFFNE (NIST 23 7)

HEkE ** 1 p<0.01, *:p<0.05
F6 UAY—HEIT—NA% VR EER CORiMRE T 2 —
5 (ERES o, BHEFVORHE) & O
Table 6 Pre-editing results on Reuters corpus experiment with

several parameters.

MT_B
EE—y
HIREA o | 3-gram | 4-gram | 5-gram
0 3.63 3.60 3.60
1 3.72 3.68 3.68
2 3.69 3.65 3.65
3 3.11 3.59 3.59
MT_C
SiEET NV
HEIRNEA o | 3-gram | 4-gram | 5-gram
0 3.72 3.66 3.66
1 3.76 3.72 3.69
2 3.77 3.67 3.65
3 3.71 3.66 3.70
MT_D
ST
HIRFEA o | 3-gram | 4-gram | 5-gram
0 3.70 3.65 3.68
1 3.76 3.67 3.70
2 3.65 3.65 3.66
3 3.63 3.64 3.63

HHOHMTIIRAMIF O N2 LD (NIST 22 7)

HOE CRETHECTRINL 2546 (R5) OMICITAEE
AN (BB W) 5o 7. IRETHEL,
MT Y A7 LADEBRIE@ETH 5 Z LD o7z,

F7:, 612, MTB»5 MT.D ODFEBETHOT— ¥ 3
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KT HWZMT ¥ AT L0
Table 7 Specification of MT systems.
FBT = S BMERO 720172 5 DO¥HE MT ¥ A7 4
ATLAS V12.0 L10
MED-Transer 2008 Professional Version7.0
The BIfR 70 7 = v ¥ 3 )L Vil
PC-Transer #31 Studio 2009 Version16.00
2 v YR | —ZEHIER 2009 RO1

SV 4 DO HKE MT ¥ AT 4
MT_A | ATLAS V12.0 L10
MT_B | MED-Transer 2008 Professional Version7.0
MT.C | The #ifR7B7 v a3+ Vil
MT_D | PC-Transer iR Studio 2009 Version16.00

WD EHA o B L OHEE N-gram SiEETIVORHN T
EOMRERT (MT AT H455813 6.1 BI Tk RTH
D, MA4IZRENTVE), WFho MT ¥ A5 A6 L
TH N=3DHEITRbEVEFRMEIHEON, aldl %
7232 OGE TR EVERMES RO N TV S, 6.1
DEE (MT_A TOFEE) TiE, N=3, o =2 »HK#E/ S
FTA=FTHY, SHHNTNTOMT ¥ AT 4 Tl
T RXA=FPBNEFIZFRLETHDLZ Vg nro7z. B, ad
fEIZOWTIX 1 & 2 DB OMED e 2 T HEME D 3 5 .

7. BbVIC

RS EomExHNE LFREOESRZ D00
BIfE S AT L% HENEET 2 HEOREEZIT- 72, Bk
FIE, KRR T — XA L REIER & A 7 25 & 8 Y1) 72 7w
ERFER T A HEVER L, RS AT 4% HEhREE
TEFEXREL. BETHEU L7 — 5 ERT LT
ALDHERMEERL, REFESMT ¥ AT L DEEITH
BEThHsrZ xRl

L%1%, ATFEOMOSERT~O@EM R, HitmELk
HEDEAEEAL, BEOTMES AT LOfELZNLD
HAEFHIZ O W T 24TV 72w,
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