D000 BLEUOOOOOOOOO

Etienne DENOUAL & Yves LEPAGE
000000 oU0oUooOo &«O0mooooo

ATROODOOO0ODOOODOOODOODODOO
619-02880 0 00000000000 2-2-2
{etienne.denoual,yves.lepage}@atr. jp

1 0000

00000000 BLEUOOOOOOO (PAPINENI
et al.,, 2001) 00000000000 OODOOOO
ooooooooooOoOOOOOOOOOOO0O0
O000o0o0o0O0o0o0o000oO0o0oo0booO0o0oo00
NIST!O TIDES 20 IWSLT (AKIBA et al., 2004) O
o0oooo0ooOooooOooOoooOoooooooo
oooooOoOoOoOOOOODOOOOODODOOO
O0oooOooo0ooooooooooooooooo
oo0o

2 Ooooooboo

000000000000000000000000
000000000000 (BROWN et al., 1993)0 0
000000000000000000000000
000000000000000000000000
000000000000000000000000
00 Systran® 000 00000000000000
0000

00000000000000000000000
000000000000000000 (00000
0 (MATSUMOTO et al., 1999))00 00000000
000000000000000000000000
000000000000000000000000
0040

3 Uouggooo
3.1 00O0O0O BLEU

goboobooboobooboboobobobon
O0O0O0OBLEUOOOODO (PAPINENI et al., 2001)
gobbododd ngram DOO0O0O0DOOOO n-
gram 000 BLEUOOOOOODOOOOOOD
oooooooooooboboOboOO BLEU,,0000
O4gram 00000 BLEUODOOODODODOOOOO

Thttp://www.nist.gov/speech/tests/mt/.
?http://www-nlpir.nist.gov/tides/.
Shttp://www.systranbox.com/systran/box
00000000000000000000 5%~10%000
0o0o0o0oD0oo0o0o0o0o0o0ob0O0oo0oooooooooo
goooooooooooobooobooooooo

ooooooooooDooob0o0DD M-gram O
000 BLEU., 0000

3.2 0O0OOOOO

oooooboob400000000DO0O0O0DOO
goggsioooooooooooobobon2, 040
gboooood
ubooooooooboooooisooooonoa
goboooooboooobooooobooobooag
oboooooodobo1boo0o00

Ul gbodoboobooboooobo

oo ooog
oooooooo 30.65 £ 15.95 | 31.58 £ 18.02
oooooooo 6.31 £+ 3.26 7.08 £+ 3.31
0oooooooo 3.84 £+ 2.10 3.80 £+ 2.07

4 BLEU,,00000 BLEUDOOODO
4.1 0O0OO0O0OO

BLEU,, 0000000O0O000O0 BLEU., OO0
O0MOOODOOOOOOOODODDODOO MMOODOO
BLEU,, O BLEU., 00000000 (Pearson’s
correlation) 0 00000
OgoooooOo1voooooa

4.2 0O0O0O0O0O0O

BLEUOODOO O~10000000D010000DO
00o0oooooooooolooooooo(o,1])0
gbobooooooonbo9bobO1o0ob0OoOoOonOn
ooo0oBLEUOOOODODOOODOODOOODO
gobooooooooooboobooobooooobooa
oboooO0o0BLEUOOOOOODO 2000000
ooboooooboooobooooo 2000000
O00000o0o0oOoO0o0O00 kappaOODOOODO
OO0OBLEU,4 0 BLEU ., 000000000D0OO
gboooooao
KappaOOOOOOODO 18000000



4.3 000000

BLEUOOO ngramO000000O0O0O0O0O0O0O0O
oooobooobogdngramOOO00OO00O0O
00200 (n—1)-gram 000000000000
000%00000000000

o000 NODOOOODOOoOOooDboooo
oooooooo

BLEU,,y < BLEU,(y_1)

0000000000000 BLEUy <
BLEU,4 1y = BLEU,; 000000000
MOOO0OO0OO0OO0OO0OO0O MO BLEU,,O0 400
00000000000

90%00000000000000000 90%0
00000000000 BLEU,,; 00000000
MOOO0OOO 1800000

1

0.9

0.8

0.7

0.6

0.5

Percentage under BLEUw3

0.3

0.2

0.1

i i i i i i i i
2 4 6 8 10 12 14 16 18
M of BLEUcM

O 1: 1~300 BLEU,; O00O00DDO BLEU., OO
ooo

5 BLEU_.,s ~ BLEU,,

ooo0o0ooOD0o0D0OO00BLEU,,, 00000000
goboooooobobooboo MMOOODOODO
170180180 00000040000000 BLEU,4
00000 MOOOD BLEUD M =180000
oooooooo

ub0ob0 4000000000000000O
BLEU,, 0O BLEU,s 00000 20000

500004-gram 0 abed 000000000 Oabed bed O
200 3gram 000000 O0OOOODOOO

0000000000000000000000
00.04700000NDOO0O00OCOQO N-gram BLEU
0000000000 0000000000000
00000000000000000000000
00001800000000 (350)0 400000
000 (302)00000000000000000
BLEU,s000000000000000 BLEU. s
0 BLEU,«,0000O0O0O

00000000000000000000000
000000000000000000000000
000000000000000000000000
(ZHANG et al., 2004) 0002%000000000
000000000000 000000000000
00000000000

6 UOdd
6.1 0OO4dO0O

000000000 BLEU,,O BLEU,,s00000
00 2000000000000BLEU,,0000
000000000000000000000000
BLEU.,s 00000000000 D0O00O0O0O0
BLEU,.000000000000000000O00O
O00000000OBLEU,,00000000000
0000000200000000000 1/20=0.05
00000000000000000O0BLEUs
000000000000000000000000
000O0000O00000O000

000000000000000000000
BLEU,«00000000OO0OO0OOOODOO0O
0000000000 1000000000000
000050000000000000000000
00000000000 BLEUL,sOO0[0,1]00
0000000000000000000

OO0O0O000BLEU,, O BLEU,s 0000000
0000000000000 0000000000
00

6.1.1 BLEU,; — BLEU_. 00

BLEU,, O00OD0OO0OO0OOOCODOOOOOOO
gobooboooboobooboboboooboonoa
BLEU,,00000000 BLEU,,sO000000OO
gbobooobooooobooobooooboooboa
30000000 10000000000 BLEU,,4 O
gbobooobooooooobooooooooooo
oooooooooonb o.07sD000OOBLEU 4 U
Oz00000 BLEU,s0 2£0.0/8000000
gboooobooooooboo

6.1.2 BLEU.s — BLEU,, 00

BLEU,s OO0O00O0O00O0DOOO0ODOOOOOO
O00O000000BLEU,s 0000000000
ooooojo,1)00000 000o0ooooooo
oobo BLEU,.00000000000000000



1% © QD ODHEE
o
0 0 oo™
o. OHED
| oSBT
o [oxe> o o
, 08
08
@ o A0 80
09 0GP 0 o
0.7 1 .
ocoRup /b © o
o % ot o
- 0.0 9B e &
Ed 7%
2 o o) o ~ Y00 o
Wa o
ao..; } @50
E e} W OO’
2 L2t
8 oa o 00@%90/ S0~ 00
- o]
o,
e}
@
03 i :
OO/ oo%e° ©
//@/
02
// @
/
/
0.1k e
/
/
/
/

o
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
BLEUc18

0 3: BLEU,(0O0O) 0 BLEU.,z(000)— 00
000000000 BLEU.,s 00000000000

goboo3o0ooooooooooooooooo
00000000000 BLEUDDOOOO BLEUO
ooooooooobooooooboooobobooo
0000000000000 00O0o000g 8% 0
OoooOOO0OO0BLEUOOOOO020000000.60
00000 000000000 BLEU,,O00000
001250000

v 0bogo

ooo0oooo0ob0d M-gramUOOOOO N-gram
U BLEUDOOOOOOOOOOOOOOOOO0O0O 4-
gcram 00 0000000000000 M-gramO0O
o001 8go0ooboboooooboooobooo
o0oO00obOobOO0obOobOOobOoboOobOobooDba:
BLEU. s ~ BLEU,,4 + 0.078.

ooboooOoboooboooboboboobobooonoo

gobobooooobooooboooooooooo
oboo0oo00o BLEUDOOODOOODOO

HEN

gobobOoobooOooooboooobobooobooooboo
oobobooooooboooooboooobooooboo
oooooooo

000000000000000000000000000
gooooooooooooooOooooOOoboOoOoOOOO000a
0 [0.30,060]0000000000000000OOOODOOO
000000000000 (DoooooooooDOooo)ooo
gooo

good

Yasuhiro AKIBA, Marcello FEDERICO, Noriko
KaNDO, Hiromi NAKAIwA, Michael PauL, and
Jun’ichi Tsujir. 2004. Overview of the IWSLT04
evaluation campaign. In Proc. of the International
Workshop on Spoken Language Translation, pages
1-12, Kyoto, Japan.

Peter E. BrROwN, Vincent J. DELLA PIETRA,
Stephen A. DELLA PIETRA, and Robert L. MER-
CER. 1993. The mathematics of statistical ma-
chine translation: Parameter estimation. Compu-
tational Linguistics, Special Issue on Using Large
Corpora: II, 19(2):263-311, March.

Y. MatsumoTO, A. KiTAUCHI, T. YAMASHITA,
Y. HiraNO, H. MATSUDA, and M. HASAHARA.
1999. Japanese morphological analysis system
ChaSen version 2.0. Technical report NAIST-IS-
TR99009, Nara Institute of Technology.

Kishore PAPINENI, Salim Roukos, Todd WARD,
and Wei-Jing ZHU. 2001. Bleu: a method for
automatic evaluation of machine translation. Re-
search report RC22176, IBM, September.

Ying ZHANG, Stefan VOGEL, and Alex WAIBEL.
2004. Interpreting BLEU/NIST scores: how much
improvement do we need to have a better system?
In Proceedings of LREC 2004, volume V, pages
2051-2054, Lisbonne, May.



0200000000 BLEUDOOOO

ooooo ogoooo ooooo ooooo
overall BLEU,,, 00O 0.349 > 0.312 ~ 0.305 > 0.232
overall BLEU ;s 000 0.292 > 0.267 ~ 0.279 > 0.183
difference 0.057 0.045 0.036 0.049
c%25 T §25
. . . |
: TR I SRR
020000000 BLEU,, 0 BLEU,s 000000
0 3: BLEU,sOBLEU,, 000000
BLEU.s O | ]0,0.20[ [0.20,0.30] [0.30,0.40[ [0.40,0.50] [0.50,0.60] [0.60,0.70] [0.70,0.80] [0.80,0.90] [0.90,1]
oono
BLEUc1s O | nr 2.36% 4.55% 10.46% 15.68% 12.98% 12.31% 15.01% 26.64%
0
BLEUy4 O | nr 2.70% 5.56% 8.26% 14.50% 10.79% 13.49% 7.96% 36.59%
0
oooo +0 4+ 0.102 + 0.052 + 0.113 + 0.073 + 0.058 + 0.060 + 0.062 +0.033
BLEUus O | [0,0] 10.01,0.4] | [0.25,0.45] [0.29,0.61] [0.43,0.67] [0.54,0.76] [0.64,0.86[ [0.74,0.96] [0.87,1]
ogoooad




