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fcfcU f 

(f+, e+) GT^y, eii^>yAHt>7°U 

AM e+1 ijfc&mimttgfonmvii-zfcVs N&fnc^ 
foteBftnmcotKD^mto GEimprtg&^T<07=74 *y KOH^O 
(D, tr—Ait—•^tCcfcy^^ntcit^-by h£^"t0 

[0055] e-££j$t" @ Vefr£> ̂  >^'A(C | e + 

o =£T)\/<D¥WtZ£ 7°+f >7^U££j5£"t£/c<!s/)(C&. J1 

10 prior£M&A,tc I BMfxJH L SlMilC <fc y *$&«£}# 

-^§1 (siiR^ii©^ii) ^¥y^^ti/c^ii^^^^>7°u>y'r^0 10 
prior£M&A,tc I BMfxJH tt. I BMfxJH <hJ:t$$UT<*: 

yi®&7^Kp<> S££$-r£fca&, fi!R^M©i££iyM1-£±TMLT 

l/N'So 
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[0056] <pi$yi?i) 

F F N N (C Z> ^7~)is t R N N (C •!> HMM77/f ^ y h ^ET^JU 

tct^lZ 1 ^#©7^ P< > h£ilU#£o 

2o(Z)7^-r p< > L^U © 

T =7 -f > Ko <h ^fco o CD <£ 9 &$!]$!£ Ai 

P?/^o iilTs -teB L/c^Ey^KC-nS^iJ^^rsi LT^§^rtT^9 

^ o 

[0057] ?XJ}[q]tC&t:f •Sword embedd i ng^— 3& i± ̂ > <h 

Wfifa(DzZ^JUlZ-Dl^Ts 

f <£• 9 &s word embedd ing(Z)|@34;&||Ilt"'2)/^^">'U7z'fII;&^A L/c@ftM 

$UC Ltct^-o 

[0058] [$14] 

argmin{/o,s,s( 0FE ) + a 
dFE 

argmin{/o,s',s'( 0EF ) + a 
°EF 

®LEF ®LFE 

®LFE ®LEF } 

(13) 

(14) 

tctc[y 9 FE ( & EF) ti I 1=1 0 p t)x b> @ ft 1=1 0 p (@ftpppiV^IpDp) /^(D~F ~~P 4 

* y h^\iUtC£tt£;§Ji(Z)fi<^£ilU 0LtiA^)Ji (Lookup]!) , "tftto 

tbword embedd i ngCDjl^^ril Ls a tin"Hfj!1tkM'M't 

%^To r11 0 11j tiyjuA^-to L 

fco ^ (1 3) RXf£, (1 4) JilN-f ftfc|fcBifitt£^l§;RTJclfcBifi& L¥W(D 

Mijizmm-ezzo m (12) ^^(13), ^ (1 

4) CD loss( Q ) tCf£A1~tU£i:^o 

[0059] ^5^#BSLT. £ 7°P V=7 Ati, £1 

m?&Tz>£? izzomifofDMmzmz 
hfrj^igi, Kgsti, P>H°ZL 
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^©=I>H0ZL-^/\-i&=i> 

tf ZL - * 70 • v =? A <h tc j: y $ ti & c: <h to -c T? & & 0 

LfrU o ti^K^xztci; y^HLTti;^ Ls 7° 

• V 7 "7 7\lU • $/ V <7 7> (C <fc y ^11 ITti^o 

[0060] o©7°Py^A(i, ^<£A^P<-^£§EAL/cf££7 

, N, C, W, UT^7°1 5 0) 0 

0W 0]EF^% iAila X I t e r t(DA2j£i§W\ £> 

I BM 1 (XT^7°1 5 2) 0 d d T? I BM 

1 10 pri or ^$I3A/v/c I BMf 

T^U (C<£^TJl,!±!£tlfcfl!R^M©3MI£M'</clJ7> S-efe^o o©7°P 

blZs ±BXyL V 7°(C^T. l^t^Max I t e r £>S/cf 

:^TCD t (C^t" LTiilT^MIS^r^jSfTvT^ y 7° 1 5 4 <h% ^1 5 4^ 

^ 7 L tc t $ (C m b tl £ IS 0 Br"8*"8"1 & 0 FEMAXIter+1 £ ft 2j U "C 4M £ *1 7 "T £ 

.X"X" ^ 7° 1 5 6 ih ^r"atjNo 

[0061] 7^y7°1 5 4-e^t (C^LT^^tl^MiKis ^if-^T^e,Di 

(f+, e+) D^Ht>7°U >y-r^X^>>7°1 70t 10 prior£M 

3£A,/c I BMfxJH ICcfcoTBtH^tlfc f +©t£©^MM£©i81R^fi ( I B 

M 1 ) (CS^VT. &-fHZMLTN{^(DMU$]*j3 7L'(~?y-y7°)l%:^I$lt 

£7^>y 7°1 7 2 <h, mm&mz£<>Js e+^©£l£§=(Z)fl!R^}i(CS-3V 
Ts &e*izttLTNm<Dmm*XT<(7y->7j\sZ±i&TzzTy7i i 
4<h£#fr0 £££, x^>>7°1 7 6Stf1 7 8lC<fcy, fu$L/c@ftM$ 
(C L/c^T-^-^JU • S7 —£©&g©fi^#I[fr£tl£o ev&tf 

ev^^b-e^BttcMif^ti, ^ti^etu 
word embedd i ng^:|@S(C-nS (—3&) 1±•?>/cit)(C 0 t_lEF<^ 0 ̂ VE©^#^ 

<Q tl'So 

[0062] ^6(C, o©R N N lC<fc£^7^U£ffllNTttlR=l—* > 

— dtttCcfey^ MTL& 

s izm^y 
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^6£#BSLT. ZLCD^P^Att, RNNtCi; 

R N N££0fljHb-t£X7^7°1 9 Oih 

% >ctiRp-/^^il<Xy>>701 9 2 ts ±T(Dttm ( f iJ, e,1) (CftLT 

s ^IpT7^ -f ^ > K ^:^tTt"'2)7v7z "V 7° 1 9 4 <h% 9 4C<J;I'J^: 

T0>^iR(C>^LT^Il7^-r > hiilT L/c^if-^ 7 7-f;i/^:ffl UT 

9m%mTT2>ZTyJ"\ 9 6^^0 

[0063] X^>>7°1 9 4&, ( f e ,0 £>tl£^T© 

7^P<>h ( a !J, k) ( k = 1 ~ K) IZtt LT^-f^P 7 s k£Jl!±! LIB 

fotZZT V 7°2 0 0 <h, (a,J,k) (k=1~K) ©9 

t>s XT^7°2 0 h£ 

MII^CO^l'iRtC^l't"§77-f ^ V h t LTjllR Us LT^ 

if-^ Ml/ft" •2>7V7Z y 7° 2 0 2 <h ^#fjs0 

[0064] 7°2 0 0&, XP7 sk^r UC^Ol^b-r^X^ >> 7°2 1 0 .h, j 

= 1 ~ J ©IHlJ^-e|ilIS(c^b^i±TJlHlI©^II f & j (c 

>tfU iiMIfj-h, >P< > h a^Ci; y 

Z>m%ea {l]tlZ-D^Ts "ttl^mzmbtltcy^j * y hi£H££T (a,H 

) ^ILT7^7 sk£Mfr P 7 s k£Hdif V 7° 

2 1 2 <hs 7T V 7°2 1 2"e^l±l^tl/cXP7 sk^r k#@©7^-r P< > h (C 

>tf-t£X=l7<h LTIE'H-r^X^>> 7°2 1 4 <h£#fr0 

[0065] X^>>7°2 1 2tt% X3 7tRNN (aj a^1, fjf ea(l}) 

7° 2 2 0 <h s XP7 sk(C7vP7 t RNN£^ UTX P 7 s k£Mfrf & 7.^ v 7° 2 

2 2^^0 

[0066] im2(DmMmms~] 
m 1 <D£fa<DBW£s R N NlC<fc£^7^UlCttUT^:£[^©£-Efrj#j£^ 

L tc & (DT? £> £ o L L if BE & ̂  9 £ 11L tc t © (c tt Rg £ 

^©R N 

[0067] El 7 tC. 

tfiL — $ 7°P A(Z)$iJ^P^3a^:^t"o HI 7 (C^t"7°P A(i% H|5(C^ 
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1 5 4 J&ZfXzr v 7° 1 5 6 (Cft~^~r V 7° 2 4 0 2 4 2 

X^>>7°2 4 0(i, ^5©X^>>7°1 5 4^P> 

7^y7°1 7 4S^jf^1 7 8£IXy|&^ 2o©Ii©?^ -£© 

£ L/ct©-e^)^o X^>>7°24 2(i% @5©7T 

y 7° 1 5 6-ei±l^l^tl^ 2o©Ii©9^ XTV 7°2 4 OUsfW^tl^-

^ 1 5 6 

[0068] 7 6^1 7 8 j£ ( 1 3) , j£ ( 

14) UT&fi*£MfrT£©lCttU ^7©X^>>7°1 7 6 

5fc (7) Xtt (1 2) 0 ^7££INT. 

n* tropin i;-c&£0 

[0069] [^] 

±IB^Ste©m^C|E® L/c^H7^-r P< > 
tco 3-/UBTEC (Toshiyuki Takezawa, Eiich 

iro Sumita, Fumiaki Sugaya, Hirofumi Yamamoto, and Seiichi Ya 

mamoto. 2002. Toward a Broad-coverage Bilingual Corpus for Sp 

eech Translation of Travel Conversations in the Real World. 

In Proceedings of the 3rd International Conference on Languag 

e Resources and Evaluation, pages 147-152.) U(D Silp <h|£§p t. CD 

\-ts 2003 NAACL X<7 (Rada Mihalcea 

and Ted Pedersen. 2003. An Evaluation Exercise for Word Al 

ignment. In Proceedings of the HLT-NAACL 2003 Workshop on Bu 

ilding and Using Parallel Texts: Data Driven Machine Trans lat 

ion and Beyond, pages 1-10.) btltc H ansa r d s 

•y h (Hansards) TCD7 "y >7jp <h3£§p <h (D~F -f ^ y h <h 

tco F B I S =1— 

I WS L T 2 0 0 7 StfNTC I 

R a *m-- ^ x ̂  iz -D ivx t =t ©fiiRtttg * M L tca 
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[0070] BTECWH 

a n s a r d s IZ^^T&s y * y h $ X<7 (Dtclsb(D;\ 

-<j^-j^*-$m9cM}fetc-otctcisb, BTE 

Cf -$ (i I WS L T 0^PT — *P ^COM^UCO 9 , 9 6 0{|I|(Z)^)'iR^;^)"T:'S) 

y% G o h b (Chooi-Ling Goh, Taro Watanabe, Hirofumi Yamamoto, 

and Eiichiro Sumita. 2010. Constraining a Generative Word A 

lignment Model with Discriminative Output. IEICE Transactions, 

93-D(7): 1976-1983.) IZ£ y I > h tlT^£0 £ 

<DT-$*2'DiZ#m[,tco ^Sl©9 0 0 ft 

fi©9 6 0 -$nW?'btZZ>7L7, hf-^-efel)o B T E C (D±^-$ IZ-D^T 

Hansa rds cp(D¥Wr — *? (£"7 

FB I StCdNTtis N I ST0 2I¥liy — ^ £ 

lt|l\ N I STO3M,O40!!1T-^77 hf-^ 

<h 

[0071] <£b&tt£0 

y )itnvcLtco n a i BM^^u4-es>y. f§2&piti 

M%: 1 F F N N I B 4 (£ 0 c hRXfN 

e y (Franz Josef Och and Hermann Ney. 2003. A Systematic Co 

mparison of Various Statistical Alignment Models. Computational 

Linguistics, 29:19-51.) (Ci:y^£tl(15H53545 

: I BMtf;U (a^5 00iILN "t(Dmz HMM^fJKCcl;i)5 00 

a#5§u •••) (ci;y^gL/ct(Z)-e^y, ctuiG i zA + + (C^I-^T1,7 

h©IS^-e^)^ (I B M 4) o F F NNlZ^Z^^JllZ-D^Ttt. word 

embedd i ng^M 3 0 HtlUCD^L— y | z, | £ 1 0 (Mc\ 

tlfx£ L/c0 Y a n g (Nan Yang, Shu j i e Liu, Mu Li, 

Ming Zhou, and Nenghai Yu. 2013. Word Alignment Modeling wit 

h Context Dependent Deep Neural Network. In Proceedings of t 
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he 51st Annual Meeting of the Association for Computational 

Linguistics (Volume 1: Long Papers), pages 166—175.) 

mam Ltco TF F N N 
(D^W^K-otco 

[0072] R N N IZ IEJr)\/ltZ'D (is word embedd i ng^M £ 3 0 IZS IMtlUCD 

ZL->> | y i | % 1 0 R N N IZ 

J:§4 90ffJk t^RNN, R N Ns+c% R N Nu% R N Nu+C©1£ 

rs/uj izmmv/mmb^wiz&z^TJis-e 
&>%> Z. t. Ls T+cJ tlTlN'2) AxpAx^:^to 

[0073] I BM4£P&< 

o A^J! (Lookup)!) 

Wj5lZ~Dls>Twiord embedd i >o¥W Ls 

tl/cword embedding^: L L/co CI tllZ J: lJ Jlp/riljii^UCPlii o T L S 9 

[-0.1,0.1] ©iss^-e^ 

L/c0 word embeddingCD^^T'tiM i ko I o v (Tomas 

Mikolov, Martin Karafiat, Lukas Burget, Jan Cernocky, and S 

anjeev Khudanpur. 2010. Recurrent Neural Network based Languag 

e Model. In Proceedings of 11th Annual Conference of the In 

ternational Speech Communication Association, pages 1045-1048.) 

IZ&-3 < R N N L M h (http://www.fit.vutbr.cz/~imikolov/ 

) tctcLZZ-Z&s 5 

m&±T <unk> t\,^?!&W£\* — <7yiZ£tisbtco <XlZs M 

/^y^SGD^ffllNTgiS-fbUfeo ZLZL-ZfD/tyTV-j XDte 1 0 0 iZs ¥ 

0 1C, I 2IE£Hb/^*—*&0. UC, ¥ 

H&5 L/co ffe0/^7^-^W©tiByefc5 

o NStfCKtiftllOO, 50& 

tfO. 0 0 UCIS^L/Co UCsS 

^ L/co 
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[0074] SlIR^ X 0 T'tis K o e h n |Q (Phi L i pp Koehn, Hieu Hoang, Alexan 

dra Birch, Chris CaLLison-Burch, Marcel lo Federico, Nicola Ber 

toldi, Brooke Cowan, Wade Shen, Christine Moran, Richard Zens 

, Chris Dyer, Ondrej Bojar, Alexandra Constrantin, and Evan 

Herbst. 2007. Moses: Open Source Toolkit for Statistical Mach 

ine Translation. In Proceedings of the 45th Annual Meeting o 

f the Association for Computational Linguistics on Interactive 

Poster and Demonstration Sessions, pages 177-180.) LZJ:&7U 

— X^ — XODS MT Chasen&tfSta 

nford segmenter^rf^^ /Co 4 Oil 

fl&I^MCDKneser-Ney (modified Kneser-Ney) 

I LMy-)l>=*r'y h (Stolcke, 2002) LT, 

CDl^lp'fiy^rffi lNT I WSLT^tfNTC I R (DtctibCD 5 0=? AHIP^T^U 

English Gigaword CorpusCDXi nhuaMJ^r^KNT F B I SCD/c 

tib(D 5 0=? tc0 Hfj 

ff-^^ffllNtMERT (Franz Josef Och. 2003. Minimum Error 

Rate Training in Statistical Machine Translation. In Proceed in 

gs of the 41st Annual Meeting of the Association for Comput 

ational Linguistics, pages 160-167.) £r^KNTlM]SS L/c0 

[0075] h©i£H> 

M 9 *y \-(D'MZ%:F{mz&VmmLtc.lb(D%:^to J*l~F 
mmt'tes MODEL (R) MODEL (I) JEffiT? 

L/clrT^U^r^fo Hansards • — J9~hxb=pyj9-U^ZJtTy 

7°1J >^Lfc 1 0 0 K(DT — #lZ<i: y£T0^7^U0^1§£?T&c>;/co 

7=7 4 * y 

7 J1 y h&Mtff L fcl£s r g row-d i ag-f i na l-and J LZL— *) X^r 4 V 9 ( 

Phi Lipp Koehn, Franz Josef Och, and Daniel Marcu. 2003. Stat 
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istical Phrase-Based Translation. In Proceedings of the 2003 

Human Language Technology Conference: North American Chapter o 

f the Association for Computational Linguistics, pages 48-54. 

) -o T ̂ tl CD j7 "7 -i ^ y h £:ikiL*nfo'tir/ct (Di/ZM tca ^§p 

T=?4 *y 

yfr&ofco ^9© r+j ^-x^-ry (i BM4MFFNNS (R/ I 

) ) t^Tjkto 

[0076] m9lZ£VT. RNNU+Ctt, ±§E^fe©MsUC§E:#6 Lfc^T©M^iAfc 

& (DXfo&o R N N l,Z<k StfplSJI) 

%±X"Mm LtcbCDXfc&o flt:©RNNutc^ BTECWHansa 

r d s CD?X^C£^Tsit ̂ tttg^L/co 

l±£(DT3(D^&W,l\^ZMlm,Xfo-otco gl 9 BTECCO^T 

(i R N N s (R/ I ) tf'FFNNs (R/ I ) L 

tcZ.ttfft-fr&o RNN y, Sfu/ctt 

<h iz j; y, [p]±r z> n t tfwmx $ z>o 
[0077] ^9(Ci;tlti\ RNNS+C (R/l) WRNNutc^ ^Ttl^^X^ 

Tt^tl^tlRNNs (R/l) St/RNN^y^lvil^LtU^o 

IP^^IQS <h ^ x^UCDtttb^fq^lT •& CI t tfjrffr&o 

[0078] BTEC-m, R N Nu&t/R N N u+c©ttt^i^ tl^tl R N Ns ( I ) RXfR 

N Ns+C ( I ) ©1£fg£fr&y±[HoTlN£tf, Hansa rdstttctl?)® 

£tU£, > Kism 

[0079] 

i 1 0 (i% L/c B L E U-fOt (Kishore Papineni, S 

aL im Roukos, Todd Ward, and Wei-Jing Zhu. 2002. BLEU: a Met 

hod for Automatic Evaluation of Machine Translation. In Proce 
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edings of 40th Annual Meeting of the Association for Computa 

tional Linguistics, pages 311-318.) (Ci: y 

3 ME R T MUT't# b tl/c B L E \J {&(DM-%W-t%X fo Z> 

o 

[0080] NTC I RM'FB I SXtes > h ̂ ET^U^:^ >7° 

1 0 0 K(D^-$lZ£ y^H L/cti(C, > K^ET^U 

*k'ftt£-otc« $%tZs I B M^TJI/ 4 (C 

J: £ S M T i/X^r A (I BM4all) tcG 

5 %T'boot strapdi:(Philipp Koehn. 

2004. Statistical Significance Tests for Machine Translation 

Evaluation. In Proceedings of the 2004 Conference on Empiri 

cal Methods in Natural Language Processing, pages 388-395.) (C 

.fcyfr&ofco mi oiz&^x r*j x 

I BM4StfFFNNs (I) 

[0081] ^ 1 0 R N Nu&t/R N NUJ£±X(D$ XtXF F N Ns ( I ) 

Stf I BM4U@«^LTU§:^if)W0 Ltctf-i X, RNN 

l,Z<k -f t > K $ i/Z<£ y SllRlrT^KZ) 

R N NTC I RM'FB I S^XtXtes ¥WT 

4 a11tc at ̂ ^^t c: & o 

[0082] ^1 UC, B*§I<h^§I©>tf!R£(C>tf-t£RNNs (R) 

> h©i£H£OT\ FFNNS ( R) *y 

, h£^$§©DT\ m 1 RNNS 

(R) (C^^ET^U;^ > h £ 

FFNNS (R) JKSIti 

tc 2 -3>(Z)^II(Z)7^-r > h^9 t < ?r&fc>tlT^&l\, otitic FFNNS 
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(R) RNNS (R 

) Sfu/ctt-e&< "ZtiUmCDT^j * y fo&M 
D^Tii7 [y~X[y^<)lX(D7^^ * > l^Z> tlZ£Z> 

o 

[0083] ^1 2 IZS 7?yxmtm:£(Dttm$:lZttTZ> R N Ns (R) t F F N Ns ( 
R) *y h©i£H£^-to ^mty^yxmtx&mmtf 
um-ix^ztcsbs *y K 
m^) FFNNS (R) 

L/c^-^To(Z)i;9^HlI>^"e(iR N Ns (R) 

btlZ>o 
[0084] <&mT-W4X> 

^1 3(C, Lfc#f f'J^i^T B T E 

C (Ds^-WiT^ -f ^ y h L/cfp^: (Fflt) tkTjk'to ^ IWSLT 

(4 OK) , BTECffl0^if-^ (9K) , RXfBTE 

co^WT'-^^b^y^AizvyyPi)y<?Ltc¥WT'-$ d K) ?•&% 

0 &fc\ I WS L T \,Z-D^X\XT < * y hOI^T1 — $ tftZl^tc&bs RN 

N s+c (R) iZ-Dl^Tte I WS L TE07*-* (4 OK) $ ft 

fr-otc0 

[0085] ^1 ±IE^Ste©m^C#^ R N 1 

K CD^^H^^T^— $ X'^-W L/cif-n fc, 9 K CD^^H^^T^— $ X'^-W L 

4 0 KO^JUft L0^If-L/c I BMff>4 

U05o tftt)^ R N N lZ<k &IEJr)\/i,&s I BMffJM©^If-^ 

CD 2 5 %(C $ U^W LT & I B M;ET1,>/U4 ^:_b[s]^t4tb^:^ 

t"0 Lfci)^T> ZT< $ (C<£ y L/c R N N^^ET^/U^^KN 

/c S M T (Ci 1 0 9 ̂ Sf-$ L/c 

I B M ̂ E4 (C <£ £ S M T £ |f|#£Lt©1£tg£f#£ £ <h "C $ £c 

[0086] ^±©<£9(C±§E^fe©m^C#£RNN(c<J;£^T1\/U£ffllN£(h, Sfu 
CD^IIZ^-f p< > K©is 
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tc£?iz, Z(D^T)\s%m^tc^7:7'( *y ^IZtit&CDs 

-f *y h©«^(CfS#LT^Il7^-r P< > 

^1"0 Lfrt Lf it pTfgT\ ^©ISHtf^tl 

< T t fi£3fe © ̂  ̂ JU t |f| CDfg tff# ^ tl £ o 

[0087] [P>H°ZL-^C<*:£^I1] 

P>H°ZL-^/\- P>H°ZL-^/\-

111- & =i > H°ZL 7°p y ̂  A <h (c j; y mmx $ £0 

[0088] <7 7 Kt7x7tij^> 

V7 K^xZtij^tCdNTti. ^5, i6Wi7 (ClEtfc L/c <h £ y-££> 

^ o 

[0089] </\- h^x7M> 

^1 4tt% ±IEL/c^H7^-r P< > P< > 

P>H°ZL-^ 3 4 0£#frP>t°zL-^>7^A3 3 0 

CD^iE^U ^1 5&P>H°ZL-^34 

[0090] g!14^:#BSUTs £ CD P > t°n. — ^ ->7^ A 3 3 0 P>L°ZL — ^3 

4 0 <hs o©P>t°zL-^ 3 4 0 (Cg^tl^-^ 3 4 2% dp-#-K3 

4 6, Rtf7^34 8^^0 P>H°ZL-^ 3 4 Ott, DVD 3 6 2 ( 

m 1 5 £#BS) ^g*PTfg& DVDK7^7'3 5 0^, 'J A-/<7^ ̂  U 

3 6 4 (^15 £#BS) 'J tf- h 3 5 2 t*mtZo 

[0091] m 1 5£#BSLT, P 3 4 0&, ±=EL/cDVD K^-f 7"3 5 

'J#- K3 5 2(CjQpu CPU (^}HJIMiIgS) 3 5 6 <hs 

C P U 3 5 6lzmm^tltc/<X3 6 6 t, 7'- h 7 >> 7°7°P ̂  A^£§E'ft 

t%s S&^RTtgfclrcdillffl^'J (ROM) 3 5 81. 7°P^Al^u 

•y^TA^P^^As —^IP^rlEl'Iiir•2>:7>yA;7^-tz7v;><;ElJ 

(RAM) 3 6 0 <hs P>H°zL-^70py^A^t/^iRP-/^^^^IE'li 
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n/N-KT-fX^K7^^ (HDD) 3 5 4 <hs (DmE* Rltg 
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