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Abstract: Japanese-English translation must deal with the problem of Katakana reduced to English. This paper exploits
the phrase-based statistical machine translation model to achieve Katakana translation from Japanese to English and
back-translation from English to Japanese. After analyzed the results and summarized the characteristics of mutual
translations, this paper describes a translation method based on bi-directional integration; our method optimized the
Japanese -to-English translation results. The experimental results indicate that the translation precision reaches 78.5%,
our method outperforms phrase-based Japanese-English Katakana translation model 4.5%, effectively addresses the
problem of the Katakana reduced to English.
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SCEAARATHFR R, AR SECF AT, #ATHFRIZG. MEUEER.
YIGF T FRIGETEE, REFAETEENS IR 5 BA TR, A5
REHEFERERE, FUREHREMER. HEEERNES, RETEFRRRENTE,
SKIEERRE, MARESHTERBARNESEERE. :

AXHEEHMARWT: BoHINEETFHMTERET RS REEEE, 5§
=EAN BRI AR E HRS, BIIHINALRRERERMT, BERHATAENLESE
M —FTHREE.

2 FAEHR

2.1 ETFRAE

Brill & MoorePF A BRIEMAPSH T H B2 CHEiF. WY a8 (a h
FREMTZEFHFNAE, S ANNELFENEE, WETLIAZT) ZEKNBUESERME,
RIEFA AR 13+ Katakana £ 5 B ZRRRE AR E):

argmax . P(English | Katakana) 49

KA REWEERFER. o> f ZAWEMBERRRENT: B BREMEER
EXf<source, target>HHATEANFEXTFT, KRG HUHREERESE, AR MIGENHT
Wk, BIMERTFRERHBR, BRI ERIEREAEBREMAN FRARTRNERIER. 4
WXGEXF<2 ¥ 7 % A b, context>, BN BGHTELE/FEN, T SFRMELTE
BT, BATEFRAERIFEINFR, HERWE 21 for, REFOXRNMI4, RfFE
WNBOLEAREKFAE S RERITHEFERETE (Blite - k,co = ko,con > kon %), &
BERAARK 1 HATHE, BHBLER.

AW FEARTETEERTE, RAET RO REFSSERARITEY)S, A
GIZA+H!IRISe, HMEEEER, AR TEABREBZLFAFRN ARPIFREITE
MFHIERE. ASCREH A BRENF RS, KANFTRARELFEREXNFTHR, FlwE
22, YT EBREH sa, LHEZ N mu, Y HIREHA s0, Y HIREHN n, SHFERELMEF,

- R A RS R A T A R R AT,

konte kisuto e A 7 Z
cl:c’nu!: )’{ t/ s/\a \m s/\o \n

B21 ZPLFEFERCEENFER  EH22 ABRGTEISCRANTFER

2.2 ETIEENENFIRE

ETEENHEECHRNNEES AF f S3EH 1 MEEHRRIEEFS ;| ek
FMNEESEE £ RN ERES S8, NTTERBIFESAT.

BRER SRR AR, HaEd e n DR A
exp[fl A b, (f.0)] 2

p(e|f)zP1,...;.“(e|f)= 7 ]
2, exp(2 A,h,(f )]

K f. e RYIBBENEESNERESTTF A(f.0..h, ([0 BHIRf . e EFIM
AEHE, A,,.., A, R EHXEAFES IR M AN SE (BBUED. -
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HEABERER L MHEMUERFIR. STAEN S, HNKELELT A:

E,, = argmax{p(e| )} = arg max{> Ak, (f,e)} (3
S N S AR AT, 1
E,. = arg max{A. p,(fle)+ A P (€)} €Y

HAtp (f | ) REFDEHIBFGER, SNMEEREEREEN p(fle), Wp, (fle) KitH

Py (1€ =TT p( 1) 5
P () REEIRESHESRABE.

3 ETWErErIH{RadE

A RETEENSE I EE RN R HITEE, FFLRERHIT T2, &/
SUIEREA RAERTLAMEE SR A R RSB, filan “ %~ b 7 BORIEH “kitt, kit, kite, cotte,
ket”, SHIEHAR “kit” IR, TUFBHFHLENGE, W “x” AEER “k, co, ke”
%, dXBFWE, FIOK “kitt, kit, kite, cotte, ket” FEEFRAZ, BILLNXLIEAEZEH
KR REREHRIFEAEE “% 7 b7, BRASERNE O3, ERBRERETES, JHET
T HEFIRIE ) A B R R S S R E A R RS R

3.1 REESAE

ANELRAMAHERERS (24 JE) STHBRZI1TEIE, FERBFHET N-best
232, FIAEHBMIERSE (EX: B RERABL, REHEBXREBENS ZHITRH
&, BHEBEBREREAFBLHEERIAFEIRERELERE. BFELHWE3.1.

AVFAHERFREERARE “+ 27 “” f N-best BIFER, ZEZFHEM (K
Bk 5) MEEHiE, REFAEEBZFERETE M MREdTEnE, 83 MEER RS,
FETFEHMABEZERABRE “+ 07 ¥ B3, BRERFRFRSZ “+ 27 7 K (45
A3, BAFR) ANFOCRIE, RAEEI T AR 1-best £5F: Xt K ANEICEEF AT
6 BHATREAFT 4, FolEs RN KRB F A THE S

score, ., = Sscore, + fBxscoreg, 6)

‘match

HA score,, 3B RENFLERNITME (R score,, AZBEBFLERNITHE, B AR
RE, BAEE 1-best BRI,

3.2 MEEZE

AR R B EEE RS AR RSB S EW T

1. BARESZ, FIAHEEERGMEE Nbest £, HIREE BT /ME;

2. X3F stepl f N-best FREFTHEZ [FEUHE M-best &5 F RN HIF4ME;

3. XTF step2 BEI M-best HIF—TECHIE, FAXEHEFRSEFEHE K-best &R, HiE
BUT4HE;

4. 1% step3 MITESCEIAI S HF A K-best SR FI AR 6 #HTREES, HAXT TR FREIR
BMARBREHMEGR, Hscore,, ERARNNMITHE, DEeFEEMARRERNS
R, FUBSH—ME/ME;
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5. EH step3. stepd HE M-best HIFTE BiRARIS 525,
6. BBRAVRESLEEHTHT, Bl 1-best &R,

' X 4oy

1| orogen —E—P oy

E 5 25
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N-best, || 2ndrogen | i |7 ¥ FEoE¥
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K31 AEREXEEE

4 LI RERSH

AICKA 13820 NN AZEARHEAERIEE, HPIIZaERE 11981 Maxt, JRAEEE 1839
X, FEN A RETES BRI AR T BRI BREERERTIIZ, 2382 T M
6 JTH| 12 ST gram FIEEHE. X FEIEREMIL, AR GIZAHMNHZR. FEAFEA
F BTN GRBF BT, FIH GROW-DIAG-FINAL HEHTHRALNTE, REHEBUTIESS)
HIMZ HEMEERRER. ALRUETEENHESHIRERGEANELRS, BA
MENRESEZRGEHTHR. SLREREKN, WS FZEERTETEENFE. AL
EMRRAT T 38 BB TE BR R M .

AXWLEURGES BNBERERN ER MR RGNS (AR D, FBERTR
GHIHRORT 15 NMER. MA—MNARE, BRIRGEHAIRT 15 NMERE, MEX 15 MERE
BFEHEIRER (BFHNERRASEERTRINANERESR), URFHREREX 1S5
NERPERHIINLE . ACG0HTERELE 1. 2-5. 6-100 11-15 X PN BB A OB ke
W, -

EHBENH

T & (Precision)= R EEN x100% €D

4.1 HEBERRERSH

AT A BRLEFAFERT, XLREEFRREFER. £ 41 BAREBENE gram 755
BB FRTFBEIRRE R . BidER 4.1 TUEHETRENEFERES THBRLHEEER
BHEASANHR, B (RENERRLEE, 7F2-15 M&EH, 2-5 BEESHEERRR, Xt
BRI —E R RS, FILUH—PREE —RENERHE, RN UEEIIFMEAE ligan
UG HEERA, EHESERAE 11 sl e el ailEmeE.

BESHEERBFESRA M, AJUEHERFIREPSRRIRG UL IS LR
%, ZEMFEII “F Y TV FIEHEREN “diple”, MHETENFNSERINN “mipple™; “ 7
=— 77 WIFRERA “wave”, TMAVHBIENERENN “weave” ; “=—7 V" HIEHER
g “ether”, TNGUTHERIFRISEREENN “eather”. WFIE “ = 4 1 ~” FIEHHEEN “cosine”,
TS BRI R E A “cosin™ “ v & — 7 "HIEHSE R A joke”, TIHTHENERILE RH A “0k”.
PRSI “ S 4 v 7 PIERREZERA “myosin”,  MEVHHFERNSERIA “myogen”; “ ¥
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— L ” E{]IE%%%% “kale”,

TIGETHERERI G RATN “cale”,
F 4.1 EFEENARBEEAR gram FEHEINER

1

2-5

6-10

11-15

1-15

6gram

65.80%

17.24%

2.88%

1.03%

86.95%

7 gram

72.05%

12.94%

1.7%%

1.14%

87.92%

8 gram

73.25%

12.18%

1.63%

0.98%

88.04%

9 gram

73.46%

11.96%

1.69%

0.92%

88.03%

10 gram

73.84%

11.96%

1.74%

0.82%

88.36%

11 gram

73.95%

11.80%

1.7%

0.82%

88.36%

12 gram

73.95%

1.79%

0.82%

88.36%

11.80%

4.2 ARSEAMATEEREIH.

B 4.1 AL RAFTAINTE 2-5 RIET IERR LR O RLEEREK, Bd—Erikiag
BERTLURE best MIIEHEZE. RN A— R RETEE SRETALUERERLENGER,
A T3 1best FIIEREZE, 2300 A A A RAGHBIE S RAATR ALY . K 4.2 REAF gram

MR ESHEA b, FIA 1839 MURATERIMWE HEFRGMAN LR E R,
# 42 EABFEARE gram IBEHELER

1 2-5 6-10 | 11-15 1-15
6gram | 51.28% | 24.36% | 4.84% | 2.34% | 82.82%
7gram | 51.44% | 23.93% | 4.89% | 2.56% | 82.82%
8gram | 51.39% | 24.09% | 4.79% | 2.56% | 82.83%
9gram | 51.44% | 24.03% | 4.79% | 2.56% | 82.82%
10 gram | 51.06% | 24.52% | 4.73% | 2.50% | 82.81%
11 gram | 51.01% | 24.58% | 4.73% | 2.50% | 82.82%
12 gram | 50.95% | 24.63% | 4.73% | 2.50% | 82.81%

Wit F 4.2 ATLUE B R — ISR R ERE_E, 25 O ENRAISUR I S48 T H 8w
MR, BEEMNERBUGTE, T 2-5 BEESMELEEE K. £ 612 TESHERS, R
6-9 T2 FFHES, 9-12 TTE TS, FEIE

H 9 TOE S ARAYBIER S — RGN ERER R,
BRI 9 TTRAR.

79%

78% ¢

7%
76%

[~ manmz

—a— B IAEHE

K41 AE S EMKRERIE

B 42 FEHBEFERFEARUBENSEHILRRER
R 4.1 TRERTUEH, 3TF80 5-best (&1, FHEATLUEE] 85%, FILABA LR
B HEBEFREEEE RN 5. AR B E R HEFRREBSEERN 10, RS S
ME, (FRERENENEEREARIRME, HLULHRE f WE. HE 4.1 HERERETLUEREE
SAEH 0 [ 0.15 33, MARSEMBIFHRBEEZELS FH, WX L EM0.15 1 0.4 #18T,

REREMBFERRE THEED, MARHE THHE, EiAXhE 4.1 TRER, HEE
RS HHER 0.15. 72 B = 0.15 MfEILT, A SCRE R HEERFEAFN N-best {RIERFLE,

79%
8% =

7%

76%

| [~—manRE

—a— QRHEGHE

75% b=
T4% o

O ST T &

73% =L

O 0.0 LRGPP D PSS
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PSR AR A FIEh R R RE R R, B 4.2 MTRER. BB 4.2 FISHETLE
H, FRBFFREEAT 15-best FIENT, HEHRERESIFAT 7847%, WELRGEE 451
B, XA H RSB RS RIEREEEIRE 1-best HIIERAER,

A GBI W A AR BRI 0T, TUEHME Y EHEREBE SR,
BEE—RIEEHE, FlIn“ > 2 b 2 ”FIRT S NEIERIE A “castor, caster, castle, astro, castro”,
T EA R8I “castro” HERIRIK, Bt HEIEZ SN RES, (NEEEE] “castro” BNERL “ ¥
A b a”, (18 “castro” MAE—EE.

5 B&

AR TR ER A RRRET A REEE, TR AETEIN S REFE
BT AR B RE S RHT . SRR, BTN RS BNt A TEENA
REFETENARERT 451 B0 R, BRI TEAEEIBER.

ASAERIRITERIAME LB, G ERMIERIUEE] 78%, AT Ry FEEkek
BAEASCR A BHERITERE. F5h, ASCER(CEE TR A RAEREBZEHER, MHRE
SAEH, MTHENS, RERMKE, —BRAREWR BArRET UBEMREEX
FIES, Bl “= 40 ¥ —” FEEHEE “Enegic”, “7 7 071 —7 7 WEEAREE

“Aphrodite” %, ITRAABRESINEFTNERE, FETHENESTHERE T —PRERR
)i}
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