|

HHL

Tl

REPRSESY B 19 [REERRES FFGasUE (2013 4E3 H)

Jogoobobgooooobugoooobood

U0 OO Graham Neubig Sakriani Sakti OO OO OO O

goboobgooboono ooooooo
0 630-01920 00000000 8916-5
{masaya-o,neubig } @is.naist.jp

1. OOo0ogd

gbobobobooooooooooooooboooboon
gobobooooooooooooooooooooooo
gboboooobooobooobo (WER)UOOOOO
ooo0O0o0ooobo0o0oooo WeEROOOOOOOO
gboboobobooooooooooooooboobon
oo0ooobOoOooooobbBLEU[IIODOODOOOD
gooboooooboooooboboooooooon 210
oboboobobooooooooooooooooon
goboooobooboooobooobooooo pIooo
gbobobobooooooooooooooboooon
gbobobO0ooboobooOoooboooboobod PRO[3]
obobooboboboobooooooooooboooon
gooooooooooooooooooooobooooo
gbobobobooooooooooooooboooboaon
obO BTEC)LOOOODOOOOOOOOOOODOOD
oo0o0oo0ob0o0ob0obOo PROOMERTOOODODO
obobobobooobooooooboooooboooo
gbooooboooobobooogb

2. 00000000

ooo0ooo0ooo0o0oXxXooooooooooooo
gboboorbobOobOOoObocOob0cob0oobOrFrOoOOn
oboooooobooorpOobDOOOO

21. OO00ODOOOOO

0000 XO00000000 FOOOOOO P(F|X)
0000000000000000000000 [4]0

1
P(F|X,Aasr) = ZFeXP{Z Ai‘Pi(va)} ey

— 564 —

Zp = Zexp{z AisoxF,X)} )
F.X i

Zr 000000000 0w(F,X)0000000
00000000000000000000000
log Po (X|F)00 0000000000 log Pay (F)OO
00 |F|000000 X00000000000000
000000000000000

F = argmaxp(P(F | X,AasRr)) 3)

goog

22, 000O0OOOOO

0000 FOOOOOOOO EQO0OOOO P(E|F)
00000000000000000000000

1
P(E | F,ApmT) = ZEexp{ZAww(EvF)} )

Zp00 (0000000000000 (E,F)00
0000000000000000000000000
log P, (E)0 0000000000000 logP(E | F)O
00000000 logP(F|E)DDDO00000000O
00000 1400000 SI0EQD (3)000000
00000000000

3. 0ognog

gboboobobooooooooooooooooan
gobobobobobooboooooooooobooboon
OXsp000000000000O000000O (WER)
gboooao

Aasr = argminy , WER(F,cs, F) (5)

Copyright(C) 2013 The Association for Natural Language Processing.
All Rights Reserved.



O 1000000000

oooo oooo
i 1) j e(iy)) eli,g) | b(ij)
1 “c00ooboooooooor 1 | “what would you like to drink ?” [2 4] 1.00
2 000000000000 (2 “what would you like for ?” [3 8] 0.60
3|1“000000000000” 1 3 “what do you have 7 [61] 0.28

oo0o0ooDooo0 A 0DO00D0O0O0ODOCDOO
BLEU[I]OOOOOOO

Amr = argmaxy . BLEU(E,.;, E) (6)

gboooobooboooobobooo

31. 0000000 (MERT:Minimum Error Rate
Training)

MERT[6]U0OO000O0O0O0O0O0DOCOOOOOOO0O00
BLEUUO wEROUOOOOOOO4Ooooooaooood
gobooboboobooboooobooboonbbo
UOOMERTOOOOOOOOODOOOOOOOOOD0
gbobooboobOoooooooooooooooban
ggboabboobooboooboboooboabod
goboobobooboobooboobooobooboo
o0 ochOODOOODOOOOOOIIOOO.

32. 0000000 (PRO:Pairwise Rank Optimization)

MERTOOOOODOOOO0O0O00000000000O
0000000000000000000000000
0000000000000000000000000
0000000000 PROPBIOOOOOOPROOOMN
0000000000000000000000000
0000000000 BLEUOOOOOOOOOOOO
0000000000 00BLEUOOOOODOOOO0O
00000000000000000000000000
000BLEUDDODOOOOOOOOOOOOOOOOO
0000000000000000000000000
00000 eGi,j)0 el,ji)0000000 o(i,5)0 (4, §)
0000000 BLEUDOOO b(i,7)0b(i,5)000. O
00001001003000000000000000
b(1,1) > 5(1,3)00000000000000 ([-4.3]4)
0 (4-3,-00000000000000000000
000000000D0000000000000000
000 BLEUOOO00500000000000000

— 565 —

UgbOdO0OBLEUODOODOODOODOOOODOODOODOOD
obooooooooon

1 otherwise

O‘(|b(l7]) - b(l7]/)|) = {

33. Jooopoooooogooo

goboboooooooboooooooooooooooon
gboboboboooooooooooooboooan
obobooboboooooooooooooooon
gobobobobooobooooooooooogoooon
gbobooboooboooobooboooobooo oo
gboboooooooboooooooooooboooan
ooo0o0oooooo0ZgpOO2000000000
oood

1
P(E,F|X) =~ exp{ZAiwi(E,F,X)} ®)
E,F p
0000 XO0O0oOooooooooooooooooo

gooooooood
E = argmaxE(P(E,F | X7)\ASR7)\MT)) (9)

00000000000000000000000 n-best
00000000000000 (90000000000
O000O0OFO0000000 nbest0000EDCOD
000000000000 0000000000000
000000000000 00O000BLEUOOOOO
0000000000000 AgrO0AMr 000000
oooQ

S\ASR,S\MT:argmaa;AASR’)\MT(BLEU(ETef,E))

(10)
gddooooooboooboooooooooo
MERTOOOOOOOOOOOOOOO PROOOODO
gdoooooooooooooooooooooon
gbodoooooooobouoooobouoooooooo
oon

Copyright(C) 2013 The Association for Natural Language Processing.
All Rights Reserved.

(N



4. DO0Ooooooboobooon

pROOOOOOOOOOOOODOOOOOOOODOOO
goboboooooobooooooobooooobgoooon
gboboboooobooboooooooobooban
gboboooooooooooboboboo 1oaoon
gooooooooboooobo,0bboo0oobogoon
gboooooao

F: oz < &2 A &L 0 TT A
P (F) =L (F)=1Loz(F)=0,0x(F)=1,05(F)=2...

010000000

S5. 0O0onooon
51. 0000

ooooooDbbooOOoOO020000000HMMOO0O
ooooDOo0oOooocSI0DoooooDo 486000
ooooooooooooooboooooooooooon
ooo000o BTECOOOOOODOOOO 12k00000

ooo0O1e2k00000 Trigram 0 0 0000 0O0ODDOO

0000000000 BTECI62kOODOOOODOOO
00o00b00o0b00Db0o0bO0oO0DOb Moses[S1O OO
gboboboboboobooooooooooooaon
0000 BTECO 1,220000000000000000
obooooboooobobooooobon BTECO
1,22000000000000000000O

U200000000000000

ooooo@ooono) 48600
ooooo@oooo@ony 12k O
gooooo@ooon) 162k O
goooo@oooo@oon) | 162k0
goooooooo 1,2200
oooooo 1,220 0

52. 00000O0OO

MERTO pPROOODOOOOOOO0DOCOOOOODOOOO
00000000 I-bestO 50-best OO DO OODOO
o0oooooooooooD0O 140000000000
o000 rnbestU0O0000OO0O0O0DOOO210000

— 566 —

003000000000000+ASROO000400
obb00oobooooboboooboOobd+Lex00000O0O
MERT O PROO O Moses[5]000000O00O0PROOO
U0o0o0ooDOboO00 MegaM81OOODOOODODOO
300000000o0oDoOboOoOosoocooooooDo
gboooog200000

|
MERT PRO

0O200000000000000000

U3:0000boo0oocoooboo

53. 0000000

000000200 30000MERTO PROODOOO
obo0o0dobOn-bestD 000000 BLEUOOOOODO
gboboobooboooooooooooooooooon
Uo0bDO0O00On-best0D0OO0OO0DOOOOO0OOOO
gbboobooobooboobooboodo MERTOODO
ooooooboooooooboooooooooooon

Copyright(C) 2013 The Association for Natural Language Processing.
All Rights Reserved.



BLEUOOOOODODOOODOOOOOODOODODOPRO
obo0od0OnbestU0 00000000 BLEUOOODO
gboboooboboobooboboboboboboboon
O0D0OBLEUODOODODOODOOOOOO 1-best d PRO
gboboboboboobooooooooooboooon
Ub0000bO0O0O00O00O0MERTO Ibestd 5,106 00
n-best 1 2800 000000000000 n-best OO
AQA000000000000PRODODO 1-bestd 393300
n-bestd 100000000000000O00O000 230
o0 MERTOOOOOOOOOODOOODOOODOOODO
goooog

gboobooooboobobo BLEuoooogo
gbOobooooboO0OBLEUOOOOOOOOOODOOD
obooob17c0ooboooooobooboo40b00OODn
oobobob0oboboboobobooboboon BLEU
gboboboboooooooooooooboobann
oboooobooooo200000

e JO0IDOODOOODOODOODOO
e JO00ODOOOOODOOOODOOOODOOO

goboooboobobooobooboobooboo
gbobooooboobooboobobobobobaon
gboo3b00bo0ooobooboobooboobobooboann
gugboboooobbuoobooooboboaoooog
gboooobobobobooooobobobooooo
obooooboobooobooobobooobooobooo

03:000000000000000

oooo oo oooo oo
O -0.0562 oo -0.0035
O -0.0346 oo -0.0001
g -0.0123 oo -0.0045

U4 0000000000000

oooo od oooo od
m] 0.2218 O -0.5516
O 0.1363 u| -0.1541
O 0.1223 O -0.0562

ooooooooboobo4000b00bOoboooon
gobooooooooobooooooooooogon
gbobooobooooooooobooooboooaon

— 567 —

gboboooooobooooooooooboooban
gbooobooooooobooboooboooosboobood

Us-00o0oooood

gooo oo
goboboboobooooooobo oo excuse me , miss .
00000 DOO0O00C00O0 OO0 | excuse me ? miss mr .

oboooooobobooooooobobooooo
goboooboooboobooboobo

6. Conclusion

gbooobooooboobooprROOOOOOOOODO
gboooooooooboooprROODODOOOOOOODO
OMERTOODOOODOOODOOODOOODOOODOOOD
gbobobobooooooooooooobooban
gbobooobooprOODOOOOOOOODOOOOODO
MIRAO]OO PROOOOOOOOOOOOODODOOOO
gbobobobooboooooooooooboooboon
goboooao

7. References

[1] Kishore Papineni, Salim Roukos, Todd Ward, and Wei-Jing Zhu.
BLEU: a msthod for automatic evaluation of machine translation. In
Association for Computational Linguistics, 2002.

[2] Xiaodong He, Li Deng, and Alex Acero. Why word error rate is not
a good metric for speech recognizer training for the speech translation
task. In JCASSP, 2011.

[3] Mark Hopkins and Jonathan May. Tuning as ranking. In Empirical
Method in Natural Language Processing, 2011.

[4] Franz Josef Och and Hermann Ney. Discriminative training and maxi-
mum entropy models for statistical machine translation. In Association
for Computational Linguistics, 2002.

[5] P. Koehn, H. Hoang, A. Birch, C. Callison-Burch, M. Federico,
N. Bertoldi, B. Cowan, W. Shen, C. Moran, R. Zens, et al. Moses:
Open source toolkit for statistical machine translation. In Association
for computational linguistics, volume 45, page 2, 2007.

[6] Franz Josef Och. Minimum error rate training in statistical machine
translation. In Association for Computational Linguistics, 2011.

[7]1 Hermann Ney. Speech translation: Coupling of recognition and trans-
lation. In IEEE, 1999.

[8] Hal Daumé III. Notes on CG and LM-BFGS optimization of logistic
regression. http://hal3.name/megam/, August 2004.

[9] Taro Watanabe, Jun Suzuki, Hajime Tsukada, and Hideki Isozaki. On-
line large-margin training statistical machine translation. In Empiri-

cal Methods in Natural in Natural Language Processing and Computa-
tional Natural Language Learning, 2007.

Copyright(C) 2013 The Association for Natural Language Processing.
All Rights Reserved.





