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Abstract

made manually. A high-quality translation can be obtained if the input sentence matches the translation pattern

Pattern-based machine translation needs translation pattern pairs and phrase pairs, which are usually

pairs and these translation pattern pairs are correct. However, translation pattern pairs and phrase pairs cost a
lot to make. To decrease the cost, we have developed a method to make translation pattern pairs and phrase pairs
automatically. This method, called Pattern-Based Statistical Machine Translation (Pattern-Based SMT), selects
translations by using a word tri-gram, translation probabilities of phrase pairs, and translation probabilities of
pattern pairs. We demonstrated its effectiveness in Japanese-English machine translation experiments.

Key words Statistical Machine Translation, Pattern Based Translation, IBM Model 1, Translation Pattern, Trans-

lation Phrase
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1. FAHE

NRE—VEIRE, IFEISEVELRZE > TV [3][2). D
Ba s 1950 IR EN TS, T, JEd
ZWFUOSZ— LA FI LT, HNERICART 5.
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FAHRIE 55T ENDDID, AT B HN—EM,
BRELNBETHS. Ko THIOOIZ— Y OIREHR L I
ICIE FL— A 7OMENSH 2. Z LT, RAOMEE, »R
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de%ﬂﬁbT#Ebfm% HEEIC D < MG THEMEIER
SFRMEEERZFIH LT, #RZB A . AICED R
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BIRRCHRIH E N A RFREEERERZFIA LT, HEIC, SRR
MHRFRSOS 2= L3Rzt U, ZOfEREE 59 5.
ZL7T, %fﬁ#ﬁ%éhtﬁﬁinﬁ VEXIRAZRIH L
T, BIRETS. AT, RS SRR a— b
SARA LT 2 728, /82— VERRICBWLTIE L 25 T
ey AT LREROTc DDA b7 KIRICHIK T E 5.
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—fRINEANCEED < Hea BAEIER O, BHIRMER
1®BIC, RETEDOMBIC DN THRNRS.

2. INZ—VICED HREHEHEIR
Pattern based Statistical Machine Translation

,@ggﬁ<%ﬁﬂﬁu,w%®ﬁa—yﬂﬁtﬁ@¢5&
ML WE i S 5721 TY AT LERETE 27, JEHIca
ARMEL. UL, CONEE, AJIXEMRACTEL,
HROBTHRERZ, #laGDE TR FRT 5. S0k%
ERULROWTHISRERT 5729, AEMICBM L0 GF
D MhENBTENZV. 7, SEZ— VBRI, AJIX
B, YIRS Z —TH S L, EYIARERAIC ST
X, BRREEDSEOHIXOMEENS. :

ZCT T, NZ—VHIFROFHC O X s ORIEA IR T % 7212,
AL, KFREOEBHANCE H Lie, ehittnofhihicia,
ZDFEMEEREN TSN, AL TIE, IBM Model %
T EEHER DA ISR L. TOETIVIE GIZA++E L
TAYTIARAYFENTNT, FAHRIRRIC BT, BSFIHE
NTW3. L ERERLT/SE— D < #ia RNz 7
RUTe. RE—ED HRHEMEI R OE 2 LU NIOR S

FhE 1. AR B ERBLGEEMERZ R U C, SRR 2 F
FhE 20 HERAE S L RFREGEEREE 2R LT, HEE L ~NVFSON
2 — VTR

KFFRAAESCE HER LNV 2 — VRS 2RI LT, &
ARAIEEE 2K

KFFRAAE S & RAREE 2RI LT, A LANJURFRSO S & —
VEEE AR

AL OVERSO S 2 — B & RS &
L CHIR

PARORKXZH 1I1TRT.

sl
SR

Flg 3:

FIIE 4:

T 5: ST IR

NERFBEX
RIFERATT<. 1 He goes to school.
ieqEe= ?i’\1:r< : She goes to the company.
I [
| N§R$§§E§$(|BM Model1+HMM) |
FIE1 ¢ FE * FIE3 v e
NRGENE| [RALALERY| | IREERE | WL ALRY
#®:He 1 —vEmE || R :She P 35— UFEE
SKxschool | |XAZXIAFF<. | [EBFL: the compan 0 XIngT<

XOgoes to X7. XOgoes to X7.
¥IIIE51 { ¥
| anx F3-5 F»f i |

EREEFIL
1 (Word
Trigram)

K1 782 —THED HRFHEEIER

5, INZ—CHED HETEMEIEROMERE, KEICIERE
&ﬂﬁ@%ﬁoﬂﬁ@ﬁi%gﬁmuﬁm?%gau&a
LIRS &2 — N2 37D < M EIER O #Eil 2 S FIET &I
WBAZ .
2.1 EREEGEEFE [13)
mmmu AR B GE 72 S AR B AR AEER & WA Sz R U CfE
SFANHEEREZR 1 IBM Modell+HMM ZFIH LU CEHET 3.
ELRIIC uem&w%ﬂmﬁé ttb GIZA++7ZFH L
IR AR AR 2 ER L 7230 6, SR B ORI 72

%. #C°T, GmA++#6ﬂﬁ$$%Wﬁb FERHEED B
Fi21 > C ol R 2 (RS 5. SRR DR 71
DU NIRRT [13]

FhE 1: FFREE A S IBM Modell + HMM ZFIH LT, *FRE
R AR T 5.

LTONREGEL, ZOMREEHREHET .
TFREGED S, LUF OBIMER W CORMREGEORE MRS 5.

KOGl 72 LU RIS RS

FE 2:
FIE 3:

(a)  HAGEHERD b RICFARERED H IO ARG ER O]

A LA

(b)  HFEHFED 5 R HAGEHER O I H SRR ER OIFNL
B LA

(c) HFRAFITHBNT, HAGE & HFROIFREFEDMLD
2Lk

FIE 4: BHFD ENIHRHGEZ A REEREE £ 5.

5, MERBGEEREE, KEORNREEN SO E, R
HEERERIEIFIZ R0,
X 21, MEREGEEOMIZRT.

| SEREBX  (FIET)
HIFFBATT< @ He goes to school
@EE&&UBM Model1 + HMM) (FIE2)
KIEREE SIIREBHE(IE)
" He -0.54
7< goes 4.49
R school -0.21
etc...
—
[ A (FIE3) |
. .
NRPEFE (FIE4)
® [ He
ETS [ school
etc...

2 AR OERABI

2.2 HBEEIANIVHRNZ—VFHE

Ri, HEBLNJVRERSZ— 7%, SEREGERRE L iR
PR UTERT 5. ﬁmv«wﬂ&in& > DYERTT
Bz DURICRY.

FE 12 RS, SRR LT B,

FE 2: WERZEF SO O AAGE & MEREEETH O AABHGEDS—B L,
A OXEREE S O EE & REREGEFP D I H RN —BT B
e, WEd 5.

—B UM%, 28T 5. ZEIbE Mo a8z i
FELANVHRSOR R — 2 L d 5.

SHAREAE S D HAGE & AR HER D HAGEHEEN —B L, »
DFAREAE P O YERE & AR AR D T HEE N — 3T B FTHY
5% % T, FIH1H»5 3 ZFEDKT. ThEHELN)L
WRSBZ—REEE 5.

o T, HEELNIVRERSOR 2 =V FEBER O A — 2 D%
W&, HBOZEERD. 5B, WMiELNVRRS a2 —>
L, REOHFELNIVIFSONZ— 2 THEENTO T,
MERE R 2750,

X 31, MRV R — U EEE ORI ZRT .

Flg 3:

FlE 4:

MERAEEE
ﬂﬂﬁﬁiu WFFAE S & BEE L) URFRSO S 2 —
WOIERT 5. 772U, SFRAOREROMEZN X 85728
KEL3DDAT Y TCHD V> TWVB [14], [8].

2.3.1 XERAJOHH [9]
WD, AIREMED B B RER 2 TS 5. FIHZELITIC

HEELNIUHAISOR R — > AR 2 T %

WA LIRS LR R — 2 OXERAZZERUCE WA 5.
AT 2ENHE<EBET, FIH1 ETFIH2 %2, #OIEJ.
il U7ERERANISR LT, AREERRERZ A LT, RaRT
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TERFE X
& 1% HEE A i Sheis English teacher
NEREEEE FlEL
mE& i She FlE2 _
HEE - English -
ENG] i teacher
\

BEELANIHERI/NNY— (FIE3)
X1 (3 5558 Hikm i X1 is English teacher

FER BRI FIEL
ﬁnR%DE'IE¥EI IE2
®& i She -
HEE i English
B2 i teacher :

B AURERY /Y —EEE (FIEA)
X1 & X2 X3 i X1is X2 X3

3 BIEE L NIVRERS S 2 — M EEE OB

L— X259 %.

KR 7 L—RHEROFIANCE Z L OAENEZ 5NS, A&
TR T ORZ HW iz,

PR L—XhiER) =
Jo---JIN-1
PO INSL
(EO"'EM—1)
N-1M-1 M—1N-1
x Z P(7-)
n=0 m= m=0 n=0

In; ;( ﬂ@@azkﬁn/@@%En
Epn; XA DYEEA) D HIGE
p(); % uﬂﬁgﬁﬁﬁ#
N; H i @iﬁ.
ﬁi?uODEénﬁﬁﬁ
I, RO 7L L CKY #4 L Fic
5% [9]. SERAOMMEHIZK 4 1RT. TOHETIE, KED

HEROMIENENS. K4 OFITIE, 3288 4 =12 HDXR
’?Lgtﬂﬁéh%. FERDOFERTIE 1 {S2 X 5D E

HERX Firvk vavd HR%EY L | The ticket shop began to sell
o at a bargain
HELALXANE—Y X1 H X2 X3 7= The X1 X3 to X2
1RE—VRX ERay: PR LR The snow began to melt
148
8 IR HERTL—XHEE (HH)
1 X1 | Fouk vavd ticket shop -0.5
X2 RHEY L sell at a bargain -0.05
X3 Lt) began 0.1
2 X1 | Frokiavd ticket -0.6
X2 REY L sell at a bargain -0.05
X3 LT shqp began -0.5
X1 | Frobavd ticket 0.6
49 X2 R7EY sell at a bargain -0.1 458 X}(Eﬁ)
X3 L 368 shop began -0.5 =124
4 SR O
2.3.2 &Z—Hl#[14]
2.3.1 B CHI S N B X, WABBIS. 2T T
TOHIRZMZ %.

L X DORFFRAE AT BN T 1T DHFE L NJVHFR S X — >
A HHENZ AR, SR O DIERT L — X MR ORE

DK DXRAI DD H 7%, T B
AL Ty, CHERNE—VHRIE A TOS. DRI Bk
7 FIAZ R

FIE 1. AFCEE L EHFEL NIV — 259 5.

FE 2: GG UiEE, HEEL VORI — Y OBBERICHIST 54
TOMAEGDEOIFR 2T 5.

FIE 3:  RHFEERZHNT, MR L— AR ZEET 5.

Tl 4: BHEELNVSOSE—r T EIC, FH 4 TR LUICHRY

L— X OO E & 253 U07% 1 D9 DOENT 5.

51082 —VHIRORIZ RS, COFITIE, 1HONRT:
BTHL, 1 DOHFELNURFRSOSZ— 205 1 3 6D
HHUIMNEREN TV S, B 5 ICBWTIE 12 O FRA A H
HENTVR72D, FERAOBDHIREN TS T EDRS.

FRZ Firok “/3‘7;’779‘ %=5%Y L # | The ticket shop began to sell
= at a bargain
BELALI/ G- X1 5 X2 X3 1= The X1 X3 to X2
1$B—VAX R PR CToRS The snow began to melt
8 Em HIRE HIRIL— xz@m;&)
X1 | ForokiavT ticket shop
1 { X2 RFEY L sell at a bargain -0.05
X3 oY) began
XT [ Forubiavd ticket -0.6
X2 REY L E ain -0.05
X3 p) shop began
—EZybiavd ticket 0.6
4< x2 %KY | —selatabargain 0.1 12| 148 x 3(ZH)
X3 L thed shopbegan — |05 =34

X5 78Z— RO H]

INE—lRNIE, TSR OB IS % C LIZH B L T
W5, FEOFITIE, MERAIOED A HHlIREND T DB B

2.3.3 HALHIK [8]

IRZ— Al (2.3.2 1) &, 1 DOHFEL VIR 2 —
‘/L:O%il%ﬁmﬁ}l’nj%ﬁhﬂja“ét o IXZ— VHIIDN RN
LY 5 &, BRSNS IR O KIFICHIIKT & 2.
UL, WL OV NS — I3 Gl AR 80
5 5%, LTy MBI UM@Y) e L~ LR
SOSB— R Lt%’\k?ﬁ@]?:ﬂ.:ﬁ"j%@ﬂﬁ@“%.

ZZT, iﬁﬁﬁ’nﬂ%%ﬂﬂﬁh@“%ﬁ%& HER LAV S 2 — 7%
TEBCY B BRIC IV TOREREE S (LU, R2— V) LR
Z2ERS B BRIC IV 2R E S & DFLIEZFIA LT, i
Yyt ZHIBR S 5. S NERDHIK £ IFA TV .

C ORI OFNEZ LRI .

FIE 1 KFRAVERRFONFRAE S &8 2 — V2 it g 5.

T 2: SFRLHDHAL S BRI/ —VFEXHOHAZD, XD
FALUE F Z3HET 5.

FIE 3: 82—V FSLAROHAS & BRI HFRFO HASL D, XD
JALUE G ZEHET 5.

FllE 4: P THFIE 1~3 LRBICEE UL BEUE H. T 2357 %,

FlE 5. LT J % F,G, H,I Ok d%, J=FxGx HxI

TIE 6: FLUE J ORIE K Z WV THRAZHIRS 5. F2EICiE K
IZFHELIEE J D N-best DiEE T %,

FIE 7: FIE 6 TEH LR Z ARt TN A0 & LT

9%,

NOFELIEE, MERZE L L8 Z—VFE D[R —DHGEOHBIR (X
D Cosine FALIE) T, LLFOXZHWTEHET 5.

* B;...B S
PORIE) = P0) = (37)
Ay An THERR
By THERK

TR A IR HGR
WER B I HiGE B ...
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M5 SEERSC A OO HLEERL
S TARS A D BEGEDHARST B D HGE & — L Tu 5 HEH

HLIHR OB Z, X6 12K

WFERC Fryb 239 T H* | The ticket shop began to
ETIN YA sell at a bargain
HELALX/SS—Y | X1 X2 X3 K The X1 X3 to X2
18—V RX E H° #2718 % | The snow began to melt
HELALX/E—Y X1.X2 X3 X4 X1.X2 X4 to X3
IRE—URX Ih I RA P This is easy to drink

MF_SU;;RBUPO)% EHNRNE—VEXE—RBLTWDEEN

KR AP DHFEE
51
ﬁgR,@ticketshog iiﬂjl? ForobsavF
Lt ticket sho
Fhrykiavd The 017 | ymins — ip
MEBIEE XA A CRLEE A

6 FALIHFI OB

LRI IO I 5 LT B, SiLlEs,
FIASE & 37O 18 Cal bl % C & T M Dzh 2 ki
CHIRL T Be AANS U BIEZD 1 A Cata e
&0, Wil £9%.

2.3.4 SFRAEEE
SO ERAT B AR U 7SR
ns,
(1) BohZft
782 — i3 K CHEBIHIKIC W OEIRE Nt
5 LUR ORI O G 7z iitiT 3 AR Z B8 IR T B0 ROAISRAE
ZLIFIORT.
(a) HAGEAN 5 RICHHBEGEEHONRT L— ZHERDNEND G
BN
(b)  HGEEAID B Wi HAGEAIOXER T L— XHeRDNENI D H LN
(¢) WARFEFNTBNT, HAGEN & JGEA ONFERA DSHED 2
LLE
(2) HEHER

IFERATERIE, HRAESCO B 5139 % (Dice
B0, FARBLEEME#R (IBM Model) XA 7 L— XHEHIE

n

&, T OXRAMER TR S

vz, B 5.5 Bl 3. FHRZLINIRT.
PAERATIER) =
Count (FERAHH O H AR DB U 7o 1FREE S 0$))

Count (RFRA) AN U TR X DE)

y Count (FERAIHH D HEEAID B U 72 MR 2D %)
Count(FFRSCHHBL U T2 0 7R2E 4 S D $))

L OVRERSO S 2 — U REE DRI 2K 8 1IS7RT

2.4 AILANIVKERYNZ — V& .
TFREAE LR ZFIA LT, AL NLRERO S 2 —
VEREERVERT 5. ) LN UIERSO S 2 — VBRI ) L)L
A SN2 =2 LR LNVRFROO S 2= VHER TR E NS, DL
N 7u—72R9 [11].

FE 1. WFAE L RAFEEZIRE T 5.

FllE 2 HFCEESCh O AR &R O AR —E L, D
HFREA B PR O YEREF) & FREFE DGR — BT % i,
MK %.

TIE 3:  —H LR 2481 d 5.

FIH 4: WERFAE RO HAGEA &R O HAGRFN—8 L, D

TAREAE S D YRR & REaRA D IR AN — B0 B [EFThNx

{752 FT, FIH1D»SFNE3 2 0IKT.

B8, ALNIVHERSSZ— 0%, ZEEORISH N S Tz
G, Wk & %88 =2 LTLOTFHEDIIZE— 2 ZFRT 5.
o THILNUREFRSOS 2 — 2 08U, FEHICZ%%.
L ARIVIRIE S B — NS LARVHRST S B — TR 72
59 %. ALNVRERSOSZ— ViR, XSE— VBT
IR AEXDYTEHET . FHHENAZLUTIORY

Fg 5:

PRIV S 2 — ) =

Count (A LN JVHEFSO S — 2 D A S 20— 2 I B U 7R D)

Count (] LNIVHERSD S 2 — 2 B U TR RREAE LD %)

o Count () LNV S 2 — 2 DI S 20— 2 IR U 7R E D)

Count (f] LNV S R — 2 I B U 70t 3 S 0 $))

5B, AILNUVHERSOSZ = OERO 7 )V X L& CKY D%

WOmICESB 9.
TICA LAV S 2 — V EEE ORI 2 7R .

| SERF B X |
MNEREEE FIE 1
Eai=b | Nylon ;3 >
B &Y . fromorudeoil | -4.5
EoN B . Is made ,-10.2 FIE23

BLAIERI NG —>
FAOv & R LY S N B 1 Nylon is made from crude oil
X4 B Y ER N B *__ Xl is made from grude oil

HRDEEE TR 1
FAav Nylon ;82 »>
FUE &Y - fomorudeoil  : 45
fEonz lsmade ; -10.2 ¥ FIR23

ALNIVKERX /NG —>
FAOY (Rl &Y SN B Nylon is made from crude oil
X E R LY ES5 B X1 is made from crude oil
FAOVEXHFEEND | Nylon is made X1
F4av o m L) x Nylon X1 from crude oil
X is X3 X2

FIs
BALAIVIRI /Y~ EEE
AOY LB EY 5 N B 1 Nylon is made from crude oil T 09
g iiges ! "Xt is made from crude oil 1 15
FAOY N fFE 0B P lon s made 1 -
/ K ! Nylon X1 from crude o 256
FA0Y 13 Bl & X : Xlis 3 32 : 456

7 A LNIVRERSO S 2 — VRS OH

2.5 BER (73—4) )
BIRRICIE, ALt aRse S 2 — R & RS 72 Fv
5. FERO AT v T=LITITRT .

TIE 1 ASIUSTEE T B LARJVREROS R — B HEIRT 5.

FIE 20 A LN)URERSO S & — VD HARGEZS G & ZFUCHY 3 %
HARE Z S 5.

FIE 3: xtaRASZ— (HAGE) ITHXY S 255 2 — (Ji5E)
Z13%5.

FlE 4: HAFAEEEZRH LT, A LNIURERSO S X — o HAGE
IC BT B BTN § 3 WGEEOLH Uzt T 5.

T 5 A LANJVRFFRIO S & — RO BEERIC B U 2 28 8ERIC iR Z2 1K
A9 %.

FIE 6: A LNIVRFRSOSZ— ViR e, WERfiERE, SHBETIV

(FEBEDHFE trigram) ZH8GH LT, RILOHIEEIRT 5.
5¥, JEEEOHEE trigram &, MEREEXOHEXH HEE
T 5.

BIEROHIZ X 8 IT/Rd .

2.6 ERITFIA L REBX .

TR U TGRS, SRR En bl Uiz [12).

E$Yu¢ﬁf%§.hﬁbﬁi@%tﬁ&@@i@%ﬁ%%
ZINTUE, AR 163,188 MEFIF LIz, T A Mdid
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FAOY i3 FOBY s

. BALARIVTERY /Y —VEEE
1 LR G ALAILHIRE
FIE2 ALRURERS S~ 2SR ) -
X1 1 X2 X3 X1 X3 X2 -8.38
HRDHE
HRE SR ) p
1'}[53 » 740> | Nylon 017
Flga [ &Y  from crude ofl 2,63
| #E5>h3 ! Is made -7.45
BRER

Nylon is made from crude oil
Nylon is made of oil

EFEEFIL (word trigram)
y = Zlog,(P(w | 0, w )

FIEs

HAX

ST —
X8 # BN

1000 R U7z, %7z, HAGEIE Mecab [5] ZFIFHLC, HiGh
DEIUTz. JEEEIE, Moses [1] OFEHE tokenizer ZFIFH Liz. &
11T, FBRCTHIA U FEE e oflzRd .

#£ 1 EECHIA U ToEREE s o bl

B

B H o T3 .

The stars are twinkling .

BRHB G HUT A Lo 2.

Nobunaga’s army went up to Kyoto again .

W i B, 2 L .

She had her own way .

SEHAC DN T V5.

The swing is swinging .

L EEH F T R 2 B 2.

I was stranded as a result of the train accident .

slikslioiislolisilolRallolRg

SREETIVE LTO, HEED word trigram DFFFE, 163,188
DR DI Bt B LTz

3. 2 BR

3.1 XMREEMRA/NZ— D
REROFER LU N ORFREEENME S NIz,
(1) SEREEEREE
WHEREEE & LT 32,2347 WS 5N,

(2) HEBLANJVRFS S 2 — Vs
HEEL N)URER WSR2 — 2 & LT 168,136 RHE SN

(3) xfERAEEE
FERA) & LT 2,219,452 RiAMES Nz,

(4) A LNVHERYS 2 — Vs
AJLARJURER S Z—2 & LT 249,832,215 RME SNz,

3.2 AICED CHEHEIR (Moses)
OFEBNCE, BRERFEICHT HHRE LT, MICED <HEHE
N (Moses) ZRIF Uiz, PEEME, RETIELFRUTH S,
7z72L, Moses X E#EETIVE LT 5-gram ZF|H L7z, £z
MERT[ ] ZFIFA U CRI¥T— % (Development Data)1000 X
TIRT A= R D Lz 7o Tz

4. REBHER

4.1 Translation Example

BEREEROHIZ X 2 1TRT. F 72 Moses DH I EIRT,

x2 ® W H

A1 BE NE XD KRiCLbo .
Hx The traffic lights changed from green to red .
S The signal changed from green to red .

AV S ()
INZ—2 (E)
IR —VFEX (J)
ISRZ— VX (E)

X02 A% X03 X00 X01 I Zb-> fz.
The X 02 changed X 00 X 03 to X 01 .
B AL S BT &

ho Tz
The wind changed from north to south .

KERAE] 00 (J) &b

FER4A] 00 (E) from

FERAIFESZ 00 (J) 50 R—Y &b #i< .
FERAIFESZ 00 (E) Continued from page 50 .
KERfA) 01 (J) TR

HERAT 01 (E) red

TR 01 (J) e O FLR & BAID &5 7 7% 72,
FERAIESE 01 (E) Her dress is flaming red .

HERE] 02 (J) 55

FERA] 02 (E) traffic lights

TR 02 (J) ZORZSERM L TV,
FERAIESE 02 (E) The traffic lights were flashing .

XA 03 () F
$ERA] 03 (E) green

FERAIFESZ 03 (J) EBE R HIC ko 2.
FERAIFES 03 (E) The signal turned to green .
TRIGRAM GREO -67.302279
FERATFEROMAT G0 | -434.807906

IN2— VR G0 -14.684444

Moses The signale turned red rather than blue .

ZOT—7IVOEEHDOEWZ LI FIRT

INE— (J)
INZ—2 (E)
ISR —VEX (J)
ISR —VEX (E)
HERAT (J)
HERA] (E)
IFERAIESC (J

ORR— (J)7 DI E TR FRERFEE T O HAR
ORB—2 (BE)” DILE 7R > T iRE R DL

“}\jjjﬁ 8
“}\jjjﬁ 8
SEFRRAT (1) DTt & %5 5 T aREE LD HARSL

)
FEREESC (E) | “FaA) (B)” Ot &7 T iR s st

COFITIE” F” Mgreen” IC,” KD”
WA Z EICHEH LY. @EOMRTE,”
D” & rather” 1< 5.

4.2 BFFHEESR

FERICIE B BRI /4 & LC, BLEU, METEOR, RIBES,
TER D 4 DDJ5EZFMA L. ThbDRRZE 3 I1TRT.
7B, EBDT8HIC Moses DFERE/RT.

A from” IZ7x > T
& &7blue”,” X

X 3 EBRHiRE R
BLEU | METEOR | RIBES
Proposed | 0.1537 | 0.4329 0.7719
0.1375 | 0.4284 0.7463

TER
0.6242
0.6723

Moses

b,

en
%uﬁﬂﬁ* )

AHEE DR & U T AT 217> 72, ATFRHIGICIE L

ZRA L. M55 U2 LIC 100 X2EH L, 12

L Mose & DI 21T o7z, FHIfERZ 2K 4 ITRT.

%@ - E@’Jﬁ%ﬁféi PR Mose & 0 BHRRFSED
'EJ

H;;'ggﬁ;w mw

4.
%
fi
ESE

#£ 4 NFHM xFEbiEAER
ETFE O | Moses O | &L | [d—
30 19 14 37
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ARG LT LN VRERSO S 2 — Y D H AR S 2 —
AT IRE LT L OUIERSO S B — > DIFE R R —

“ORB— (3)7 B IRE LTeotaRf) D HARERH)
OSZ—> (3)” WY BRE LIS ERAI DY)




ROHEDEWZ LI TITRY.

REFE O | ERZFLEOBEREE N Mose £ D B,

Moses O REFHEOFERED Mose & D .

2L EZFE & Moses OBIFREIC MR,

H— RETF & Moses DI TR TrERICH—.

KAWL, RE—VITED HRAFMEIER GREF) 13,
FEAER T2 IS D < MR HSHREIAN (Moses) & O BIRRFSEEDMEN
TWBT MWD, chid, IBETHEOAEMIERRLTVS

5 # =

5.1 REFZEOFME )
INZ—CHD SRR (GRZRTFIE) &, B La
ITHETD < FERHHERRERIAR (Moses) & O BHARKSEELASHC £ LU R D
TENTV3

(1) AFRREZEBLEORGE

P2 — TS A EIAIE, ) LV ORI

ZYOESE GIVEESD) %, MARMOESL G
S MBETES. Lo T, IS TV b,
BRI EN AT CHIREC © 2 2550,

(2) N-best DHERNHE

I 2 ERUEAIE )3 5 &, 38 1 IRAIER> TV T,
55 2 (AN STVBEANE. 20T, AFIcE->T
X ZBIRTE 5. BIxAITANCED  FaHBEREIER
(Moses) ICH!} % N-best (&, H—fEfilcBELIL 721X
MTBT ENZWVTed, FEMICIE N-best IZEIKDZR.

5.2 $EE 1 DOXIERE [8], [13]

SERAIREEIC BT, HiE 1 ONFEIEHIR L. Chid,
SRS BRI 1 [ LB LRV R ORI, 15
BN R0, BIRRKEOME 2 Fh\ikedhThs. L
L, FRCEE®GE, SRS 1 UAHERE LRV &
N2V, iz, HHNAESVEILERETHS. %0)71&) *if
REIDHNNA—RPRENEIC D, 1%, SRR b
W1 A UAOHBL U WS ERE O 525 2 T E iz,

5.3 REZMEE[10]

BRFETIE, MRAREICENT, MFRFEESTTHED
1IEIL?J‘u”jfﬁbt:b‘ﬁu)i"uﬂliﬁlJB’]’Lt FDI, EHEHFD
AP DTV, b, REFER, RHEEE, Hi)s (3
i)?@a$%§bfmﬁéﬂ% Z OAHR QWtLT‘ﬁ
W@ﬁ%#%ﬂﬁ@%@&bf,ﬁ%@%étﬁﬁ?%ﬁ&ﬁ
H5. £z, NRNHEREZAAT 251505 5%.

5.4 BEFHEE AFERE

EIE & AN TFatiz g d % &, BRc ATFFHiic B0V T
ZEOEMED RIS . &h@ R, 12—
FIERZE R E LTWa D, SGEMICIELWIIIEns T
&h‘%b‘ —75 Moses &, WaRAa)EDRWTEH)19 %72

IR MNTEC LEH5. COENTTVS.

&% HIEHMEOMES H 5. HEEHME T, £ < O,
T, RTINS E 25 HE L T, iéwhbﬁéyﬁm
BAHIE LTV, 2072, b—LN— ZORHEIR & #
FIEIRROBIAAE X, ATHHl & ABFHMEIC N T, KE5AE
MECD. TNERIUKERKD, REAEICEBT 2l HRIC
BoltbEATNS. B ) N

F 7z, EHAMIC BLEU EEW SIS BW TR ETETEAME
W EMHIENTWVS [6]. AW TIEH X ZRH L. FED
HEEHUE, #4915 BEETH 5. Lichi> TRIC BLEU IcBW\ T
Az EZZ TV,

5.5 Nﬁﬂﬁ$tﬁn§ﬁ<ﬁ$2@9—yﬁ$ )
m T, ﬁ&@%#&@m%o<ﬁﬁiﬂa—y%$&
HﬂY¢kﬁﬁT%@&fﬁ%ﬁk.Oi@ﬁ@%%$ﬁ
R L. Z0bEHELEESZ2%. Usd, MiRfkER
& dice REUC55.) . e -
LU, 205 DMRICIIHOFETEND B, AR
REMITHD S WIROS 2 — Ui, SRBEEES (IBM
Model) MSFET ST ENTES[11]. HlAIE, XERAMER
% IBM Model ZFIH L7z3ffR7 L— XiERICEZ R 5T &

l«‘t

MWTES. LhL, IBM Model I3 EM #E1:TH%. EM #
TERIE T CH D, JMIBIETIRE, TP ET— &
WO E X, EICEEESRF TR, RIS HIRETI U
%ﬁ%1@ﬂ%7b—2%$u,A?ﬁ%ATﬁﬁ&ﬁ%ﬁo
A

&7, MERT & BLEU ZFIH LT, MRy & A)Ic kS
RS S B — VR L SREE T IVOMR R R B 15,
BLEU fHICEEA BT IR0, MEND B EEZ TS,
S, AMORFFRAJHES L ANCHD SRRSO S 2 — ViR DG
FikmEZZ TOERL.

5.6 ZTHFER/NZ—N—BFSHHEMEIR

C DX TIE, A= IS SHEHRMBIRR 2 IR R LT,
COHALCHBNT, iR (Fa—X) &, ICED A=Y
ZEMCHRL T2 EEZS5NS, UL, ChoMERE
LT, MICHD S0 R — 20y 2 — Ve Bl UTRIR
TRRENEZ OGNS, TN, ZHpIER) SR — 2 N— 2
AR E A TV D . TOHERSHBIERL TOVERZD,

6. & B

ARG T, 782 —NTED S HREHEIEIER (Pattern Based
Statlstlcal Machine Translation) Z#2R L7z, D AERE, X

FREZRISTH B BEIICA) LIUSERSO S 20— &) Z2 il
Lhuh%ﬂmeﬁﬂ%ﬁﬁ REROHER, @k%0<ﬁﬁ
FEARERHAR & U TR Moses & ERES L’C%ﬂuﬂfhﬁﬁ‘ b7
RFREOEMMEI/RENTZ. FHC, SUEMICE o“(b‘é)'(b‘u”:’:
NENRTV. 2078, COEMEZ, e AT B
TRENTWVS

B, RESTEE, HEAREER A LU S 2 — /0)
Wﬁﬁ&%%%@lﬁﬁﬁk,ﬁ%<®ﬁ&#%z6hé
%,:h6®ﬁ&%ﬁi%;w%%y
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