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wit et 54 - - - Fluency&Adequacy
mFluency: - SGEMIGIERHESEATA LT —FDER
mAdequacy- - - HH AXICAAXDEERMNELURESN TS D

Adequacy

5 all meaning 5 flawless English
4 most meaning 4 good English

3 much meaning 3 non-native English
2 little meaning 2 disfluent English
1 none 1 incomprehensible

4Bt 5A - - - LLERETE (T EB oD H AXA RN ? |
ZHE)
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AFEHi O 8 L

wEHEE S EDIESDE
mFluency- - -§Hfi & LD FHRIT7(H2.330153.67
®Adequacy- - - FHliE & D FHR AT £2.56H54.13

nEEEaR NI MD
ESMTOMBEEDOMRE (LFREIIEZLZL, F=. EEAREIC
AIELERYBRL AT LEEE ML=,

WM ER BB F E~NDHEFD
SEL,
[1] Philipp Koehn(2010) “Statistical Machine Translation,” Cambridge University Press
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IBE RS B ENEHI A
mlow-cost metric

mtunable metric
mmeaningful metric
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BAELBRE

SYSTEM A: Israeli officials respensibility of airport safety

REFERENCE: Israeli officials are responsible for airport security

-

SYSTEM B: airport security Israeli officials are responsible

o correct I correct
recision = recall =
p output — length reference — length

precision X recall System A | System B

f —measure =

(precision + recall) /2 precision 0.50 057

recall 0.43 0.57

PER=1— correct f-measure 0.46 0.14
reference — length PER 057 0.43

tiEFERE HiTsE 8
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WER: Word Error Rate 2
s Fk L—AL a8 BB REIERE) [CHO<FiE

SYSTEM A: Israeli officials responsibility of airport safety
REFERENCE: lIsraeli officials are responsible for airport security

SYSTEM B: airport security Israeli officials are responsible

substitutions + insertions + deletions

reference — length
System A | System B

WER 0.57 0.71

WER =

[2] Geroge Leusch, Nicola Ueffing and Hermann Ney(2003) “A Novel String-to-String
Distance Measure With Applications to Machine Translation Evaluation,” Proc. of MT Summit
IX, pp.240-247
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WER®D 4314

237 :0.0LL L (RIA7AUPSLFE FLETEE)
w SR LI AVA] R

X B QFHEIC /)

mEEIRICELL
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BLEU: A Bilingual Evaluation Understudy!®!
nHEFEFETRLRELS—
nFE n-gramiE & RIZEDIFE

_ Zce{Candidates} Zn—gramec Countclip (Tl - gram)

z:C’E{Candidates} Z:n—gram’e Count(n — gram’)

B 1 ifc>r
BP = {e(l‘r/c) ifc<r

n

N
BLEU = BP - exp Z wy logp,

n=1

[3] Kishore Papineni, Salim Roukos, Todd Ward, and Wei-Jing Zhu(2002) “BLEU: a Method
for Automatic Evaluation of Machine Translation,” Proceedings of the 40th Annual Meeting of
the Association for Computational Linguistics (ACL), pp. 311-318
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BLEU

SYSTEM A: Israeli officials responsibility of airport safety
2-gram match 1-gram match

REFERENCE: Israeli officials are responsible for airport security

SYSTEM B: airport security Israeli officials are responsible
2-gram match 4-gram match

n=1~4FE TOHOn-gram@ & =&

System A | System B

p, (1-gram) 3/6 6/6
p, (2-gram) 1/5 4/5
p; (3-gram) 0/4 2/4
p, (4-gram) 0/3 1/3
2012/9/7 tEFERE waratg 12
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BLEU®D 43

BX37:0.0~1.0(RA7HAKRENFEFTUNEEE)
u SR IE M AT RE
3 4= R XN ] T ey A A
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NIST: National Institute of Standards and Technology!*]

nFiE - HEBRELYEA TSN Tzn-gramBE & EI(C
EOFi&%

Info(w; ...wy) = log, <

the # of occurances of wy ...w,_1
the # of occurrences of wy ...w,

N

Score = Z {Zall Wy ..wpthat co—occur InfO(Wl Wn)}

Zall W1 ..Wnin sys output(l)
L

min (_sys ' 1)]}
Lref

[4] NIST(2002) “Automatic Evaluation of Machine Translation Quality
Using N-gram Co-Occurrence Statistics”

- exp {ﬁ log?
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NIST D45

BAXO7:0.0Ll E(Ra7HAKREWNIFIESUERE)
SRR AVA] Bl

w ST {7 0D ST | < i A5 L
WERELEEATFICANSCETERLERE
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METEOR: Metric for Evaluation of Translation
with Explicit Ordering[®!

nFRESRETTHKEBREBLEERLE—BERIC
EO(FE

. PR
meam T g-P+(1—a)-R

ch\?
Pen=y- pooy

score = (1 — Pen) * Fyean

o, B.y:/NTA—4A

[5] Alon Lavie and Abhaya Agarwal(2007) “Meteor: An Automatic Metric for MT Evaluation
with High Levels of Correlation with Human Judgments,” Proceedings of the Second
Workshop on Statistical Machine Translation, pages 228-231
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METEOR®M 4314

#A37:0.0~1.0(RA7HAKREVZE SR
mBEEDEEMRZ L. $EEEFE (WordNet) Z 5|

w LI R : BLEUNIST XY (KLY

m X B DEHE B
nEERLBEEOMAZTERE
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ROUGE: Recall-Oriented Understudy for
Gisting Evaluation(®!
nFiE:

= Longest Common Subsequence(LCS)IZ&D<{Fi%:ROUGE-L
P SBROBEEMIHTILCSORINDEIAZB/IRER MTRROBEEHIZHTD
LCSHORZDEIEGEHEERLLT, BRELEEEDFEZRATELTLS
= Weighted Longest Common SubsequencelZ#J<F%:ROUGE-W
BLCSIZHLTEMF+%EL., ROUGE-LERH . BIRRLBEAEDFEEZRTT &
LT
mn-gramIZxiL T, FEIE D E w14 D Hl#% BEBR L 7= — B3 (Skip-Bigram) I
EO<{Fi£:ROUGE-S
SYSTEM: police killed the gunman b 3
. C(42)

REFERENCE: police kill the gunman

[6] Chin-Yew Lin and Franz Josef Och(2004) “Automatic Evaluation of Machine Translation
Quality Using Longest Common Subsequence and Skip-Bigram Statics,” Proceedings of the
42th Annual Meeting of the Association for Computational Linguistics (ACL), pp. 311-318
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ROUGE®M 43

#A37:0.0~1.0(RA7HNKENIEF L)
w SR LA A R

n X B QFHECH /2

mEEIRICELL

nEEREBRROMAEZERE
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TER: Translation Error Ratel’]

w3 #m& IR R D 3 D4R 4E (substitution, insertion,
deletion) IZshift DIRVEE MR Fz4 D DIRIEIZEDLF
%

__ substitutions + insertion + deletion + shift

TER = average # of reference words

REFERENCE: SAUDI ARABIA denied THIS WEEK information

published in the AMERICAN new york times 4
insertion=1 TER = E =031

sift=1 substitutions=2
SYSTEM: THIS WEEK THE SAUDIS denied information published in

the new york times
[7] Matthew Snover, Bonnie Dorr, Richard Schwartz, Linnea Micciulla and John

Makhoul(2006) “A Study of Translation Edit Rate with Targeted Human Annotation,”
Proceedings of the 7th Conference of the Association for Machine Translation in the

Americas (AMTA), pp. 223-231
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TERMD 4
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BEEHEFETHRAT H1FR
=20 B BFHEF &

m GTM(General Text Matcher) : F¥ > 7IZEDF %

® CDER (Cover Disjoint Error Rate) : L—A_2 a8V IREICE DLF
&
Kz

®NMG_WN (Normalized Mean Grams-Word Number) : E&x K D gram#§
[CEOEXHMBERMEICERLE-FiE

nEEE BEEQFER
n—HEEDOFA
= REE D EREE S
n—HEEOMNECHIRIEDFIA
= RIS EE I
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BE M FEDREER

wig S - - - B2 7 —FT O F v HOMTOFHELF+53
BSMTIZX T AEE@IEE LAY RBMTIZX 3 A 5@ KLY

wAEX IR - MTORBICEBVWTR—R S LR EF 1R
OFHENT+5
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The 2009 Workshop on Statistical Machine
Translation (WMTO09) (2§15 B BEEl Fi%

2012/9/7 tEzEAE waTatg 25

BEEFHEFENDOLIBRBELLE, TLT. HE 3. WMT09I=H 5 BBIEHEF %

WMTOQ9L8]

=WMT:2006 Fh o & F RSN TLIHSMT D T Y
D=9 ay7

sWMTO9IZH 1+ 5B EFHEFED S ¥ T

2y | (2D | (13) | (5 ©)
ulc .78 .92 .86 1 6 83

maxsim .76 91 .98 7 .66 .8
rte(absolute) .64 91 .96 .6 .83 .79
meteor-rank .64 .93 .96 7 .54 .75
rte(pairwise) .76 .59 .78 8 .83 .75

LLF14 metricsIE &R

[8] Chris Callison-Burch, Philipp Koehn, Christof Monz and Josh Schroeder(2009) “Findings
of the 2009 Workshop on Statistical Machine Translation,” Proceedings of the 4th Workshop
on Statistical Machine Translation (WMT09), pp. 1-28
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ULC: Uniform Linear Metric Combinations!®

nFRHRRAGBEFFMFERE—DODEYRELTRIY
TRE. TDER.BRDEHELANIILOBLF A,

1
ULCx(ary = mz x(a,R)

X€EX

[9] Jests Giménez and Lluis Marquez(2007) “Heterogeneous Automatic MT Evaluation
Through Non-Parametric Metric Combinations,” Proceedings of IJCNLP, pp. 319-326
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MaxSim: Maximum Similarity Metricli%
nF % EEFEREAVN-gram—BEICEO(FE

_ 1 sl
Sim — score = —Z scoreg
S| £mis=1

1 N
scoreg = —Z Fsn
N n=1

[10] Yee Seng Chan and Hwee Tou Ng(2008) “MAXSIM: An Automatic Metric for Machine
Translation Evaluation Based on Maximum Similarity,” Proceedings of the Metrics-MATR
Workshop of AMTA-2008, pp. 319-326
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RTE: Recognition of Textual Entailment [11]
m 3% Textual Entailment(TE)IZED<Fi%

SYSTEM: The virus did not infect anybody.
l entailment T
REFERENCE: No one was infected by the virus.

SYSTEM: Virus was infected.
lnon entailmen?
REFERENCE: No one was infected by the virus.

[11] Sebastian Pado, Michel Galley, Dan Jurafsky, Christopher D. Manning(2009) “Textual
Entailment Features for Machine Translation Evaluation,” Proceedings of the 4th Workshop
on Statistical Machine Translation
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IMPACT: Intuitive comMon PArts ConTinuumf12l
nFiE

B RE—EOn-gram(Zxt Bt L T4 T 1T %K Philpp Koehn(2010), “Statistical
Machine Translation”]

8 ROUGEL Y —XZEFKBEE F-F IR (2011), “BHBEREEROMMBIRICL
SEFERMITH I HRBETMIROARMEE"]

B D DBEIRNEREICEDI(FE
B ANBIXEDISIBEA—RTAVIREFELT, HBEHERELT
W50 ?
i&Fll:acbad HBHIPDORSELENEE
i28%I2:abcbcda .,
LCSIZZDARIIZEWNTIERIZHESN

[12] Hiroshi Echizen-ya and Kenji Araki(2007), “Automatic Evaluation of Machine Translation
based on Recursive Acquisition of an Intuitive Common Parts Continuum,” Proceedings of
the Eleventh Machine Translation Summit (MT SUMMIT XI), pp.151-158
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IMPACT
n BB DEERE

i£5J%ll:acbad
25 %l2:abcbcda

[0,0][1,2][2,3][3,6]
£&51:[a] [cb][a]d

anf

0 1 2 3 4 5
NSRS s2=512: @ blcblcd[a]
llooooo0o0 00

O o™ 1 1 11 11 [0,0][1,2][2,3][4,5]

T o
1ot ¢ 2&-;2 22 B1:[a] [c b] a [d]
2 if2|2
o o 233 (agmzablebiclda
s o1 2 2 3 3 "4
i lo: 2 2 3 3 *@

v’
LCSH RS
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IMPACT

nHEBBODEERE

1 2 3 4567
os. = (1 0_|zoosX(c)_posY(c)| X:[a][cb][a]d
Posw = | m n v:

:[a] b[c blcd]a]

™®Im

RS = (length(c)f x posw)>
(c;‘S

1234567
X:[a][c b]a[d]
Y:[a] b[c b]c[d] a

CCTRODERSNH (o |56\
BRANEREND ”‘”‘W‘<1'° \5 7)‘0'85
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IMPACT

n B AR D BIREIEIRTE
L RESNHEBAEMIAT 5. BT BEXTORBEHNEDST

LESDT, H<ETHEHRTS
2. BIRDRICEIEH-LRBEENE—EICTRETS
1234567 -
1 2 3 4567
X:[a] [c b]ald]
X: [a]
Y:[a] b[c b]c[d]a
’ Y: b Cc [a]
1234567 8-
ETOREHRNE—EICRETIFEEERETE:
X: a v.v
) NIIFEIZFIETESDOM?
Y: b cldla
$

BEEHEFIEICFIA
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IMPACT

nZAO7HE(BE)
s HEBDORIICIGCFHEAHFICEDILKIYF T (I5A—45p)
Z length(c)®? X:[a][c bla[d]

éece Y:[a] b[c blc[d]a
B:1.0LLE

B=2.00&ZE

120 42204120 =6

B EIBEDEWECI-EATHFICEDLIYF T (18354—4F0)

RN [ X:[a] [c b] a[d]
Zi=0<wc;clength(c)ﬂ> Y:[a] b[c b]c[d]a

a=0.505HE
05°%x6=6

a:1.0LLF X: [a]
Y: b ¢ [a]

0.51 x 129 =0.5

3

6+05=6.5
LR WaatE 35
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w275 & (EEFR1E) X:acbad
nEER Y:abcbcda
1
P =< B0(a' Teecc length(c)F) )B 6.5
ERE
1
R= Mo(a' eece length(©)F) \F 6.
nB R = 770 = 0.3643
m X7
pacr < 4t y*)PR V=1.00184
y2P + R IMPACT = 2 % 0.5099 x 0.3643 — 04250
p © 05099+ 03643
Y=R
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IMPACT

R ETMEEOTTO—FDEL
=R a8V FEEIZE D{FEWER, ROUGE-LIZLCSD READH
MIEZENTET
EMETEORWGTMIZE D KSITHBER D (FroV) DREIZEITHZEM
ERRRLTLBD KD B,
BLCSOL—AUL 1AV RBIZE DT EN—BDORELEIEND B S
HBEHDITEHRSIND
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IMPACT
w1

BRYFUTFIRTORBEEEER, LBHHCEITEDORSITELS:
EHF T ENTA—2THIE

nEEIEDEWNE /NS A—ZTHIE

nEERIBEEOFEZAL. XEMDFTHZEER
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IMPACT
RS - - -NTCIR-7D4FEF R T — R H T H A%
ST (sl

B X E 281+ DadequacyDE 72 DFEBERE

Metric JAPIO Kyoto-U Moses Et14MTD+HES
(RBMT) (EBMT) (SMT) REDTEY

IMPACT 0.5980 0.7125 0.7621 0.6258
ROUGE-L 0.6111 0.7042 0.7480 0.6109
BLEU 0.4230 0.5884 0.5459 0.4515
NIST 0.4142 0.4092 0.3521 0.3423
NMG-WN 0.6067 0.6068 0.6770 0.5653
METEOR 0.3907 0.4947 0.2987 0.3370
WER 0.5519 0.6570 0.7491 0.5937

[13] Hiroshi Echizen-ya, Terumasa Ehara, Sayori Shimohata, Atsushi Fujii, Masao Utiyama,
Mikio Yamamoto, Takehito Utsuro and Noriko Kando(2009) “Meta-Evaluation of Automatic
Evaluation Methods for Machine Translation using Patent Translation Data in NTCIR-7,”
Proceedings of the 3rd Workshop on Patent Translation, Page.9-16
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IMPACT

i REETE - - -NTCIR-7 DR T —RIZB T H AR
i
n XEMZHITAfluencyDE 7Y DFEBERE

Metric JAPIO Kyoto-U Moses Ft14aMT)+ERS
(GELY D) (EBMT) (SMT) REBDFEY

IMPACT 0.5821 0.6320 0.6034 0.5115
ROUGE-L 0.5925 0.6347 0.5889 0.4953
BLEU 0.4488 0.5521 0.4783 0.3983

NIST 0.4987 0.3811 0.3116 0.3030
NMG-WN 0.5434 0.5799 0.6308 0.4992
METEOR 0.4420 0.4153 0.3351 0.3022
WER 0.5220 0.6421 0.6228 0.4879
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IMPACT
RS - - -NTCIR-7D4FEFENER T — R H (1D A2
B i

B EAZHITDadequacyD AE 7 < DB F#k

Metric JAPIO Kyoto-U Moses t14MTO)+HES
(GELY D) (EBMT) (SMT) FEDTH

IMPACT 0.5992 0.7067 0.7411 0.6014
ROUGE-L 0.6092 0.6983 0.7280 0.5872
BLEU 0.4327 0.5827 0.4987 0.4014

NIST 0.4218 0.4424 0.2950 0.3269
NMG-WN 0.5579 0.6524 0.7015 0.5813
METEOR 0.4018 0.4776 0.2861 0.3413
WER 0.5478 0.6480 0.7131 0.5478

2012/9/7 tEFERE warstg 41
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IMPACT
={E ST - NTCIR-TQ R BIR T —5I=85 11 545
S

n XEAZHITBluencyD RE 77> DFEREZRE

Metric JAPIO Kyoto-U Moses Ft14aMT)+ERS
(GELY D) (EBMT) (SMT) REBDFEY

IMPACT 0.5572 0.6454 0.6319 0.4915
ROUGE-L 0.5646 0.6428 0.6159 0.4712
BLEU 0.4286 0.5419 0.4740 0.3612

NIST 0.4559 0.4193 0.3006 0.2909
NMG-WN 0.5381 0.5850 0.6502 0.4992
METEOR 0.4438 0.4267 0.3264 0.3034
WER 0.5087 0.6505 0.6501 0.4454
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IMPACT

wEBEET(Mi- - -NTCIR-7D4FEFEHER T — R H T 5 AR
i
= RBMTIZE T Sfluency TD A F 5l & B B FFEIMPACT D X7 D41

. |human [IMPACT |

source INLDARIE, FTENEIETRALTHLTEEL,
sentence
system you may use these gases mixing it by the given
percentage.
reference these gases might be used in mixture in a
No.1 prescribed proportion. 4 0.3917
reference these gases might be used by mixing at a
No.2 predetermined percentage.
reference these gases might be mixed at a prescribed ratio
No.3 and be used
reference these gases can be mixed and used at a
No.4 predetermined ratio.
2012/9/7 tEFERY Maag 43
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IMPACT

wERESTE - - -4 ED T OV ORI H T HELE

B BN (BER. ME, =) O - - -TERIITMD 27 EF (L~
HEFEE (AFEH@EDMEE) AE LY

w XERFER (AR AHRY T—42. IEREREM S T—2) O -T2
B A HRE T —2IDAMNEREBREN S T —2 1 KYELEFHEREN
=1

uER R (GRRE. FER. =M. B°RIE) D4 - - TEEKIB | OFHER ELSL.
[ SE1E 1 0D ST 5 B AME LY

HEMXORESIH (XFH50~100, XFH101~150, XFH151~) D4F
- - - BRELE R LR A BN A o=

TRFEF T (2011), “FrF B EEEFROMMBMRIC L EFRMBICH T IHE
Sl ISR AHABRESE 1KY
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IMPACT
Otk 0 B & AR

[14]#5AT A &, (TR BEFF, T S&Y, B 2, MWL B, LA 2, Fi2a ), #0827
(2009) “NTCIR-77—4% P - H AR BN R B BY ST 47 28 00 A 25T, < R20F BEAAMT/JapiotF
HERERHARSRESE,” —RUMEEA B AR IHHMEE, pp.2-13

[15]iIR R4, ATa 1, TM &Y, BHF 2, Al FX, LA 8, 528 ), M 827
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