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1 [EL®IC

KAWL TIZ, SIS E N2 AL T OBERENER B
Al AL DOV THRAR S, AT & ORI E W
NHALDFAMATES Z LI & D EMEIR Y AT L0
M WEDATREIC R 5.

BERRHARIZ B9 2 [EBR 223 WMT T, 2008 47
S HE I FIEOMEREZ 5 5 Metrics X A 7 H3FH
INTEL, ZhFETIZE < OBEMEIERE B3l F
EPRESNTE ., LL, BEDT 772 NAXR
Y X—=RKTdH5BLEU [1] 2ZL®, WMT-2017 ®
Metrics & A2 (2] THEF 2 pki#E % X 72 Blend [3],
MEANT 2.0 [4], CHRF++ [5] 72 &, 1F& A £ DFEH
FHER B B FEA T 1523 X F N-gram & 77 |ZB5E N-gram
WO EMEZFMHLUTE D, XHEATOIIIZE >
TIFBRER R IER L R TV,

Z ZTAWIETIE, XHEMNTORAFEIZE > THE
U DONEEREZR AL, HEE N-gram %82 72
JRHE7ZR IR % B U 7 BEEIER G F A 2 IR R T 5.
WMT-2016 DT —X ¥ v b &AW/ HZBROMEE, s
DIREFIEII XD MRBLDOAZEFZMEEL U THW[E
e TV ClmMEREZ R U 72,

2 BEER

Blend! [3] 1%, WMT-2016 ® Metrics X 2% [6] T
B MERE % E R U 72 DPMF com, [7] & RIRRIZHRE % 725
fliFEOR 3T E2FZ ML UTHWS SVR (RBF 7 —
V) ETINVTHH, WMT-2017 D Metrics X A2 2]
ThEMEREZ EE L TW5. Blend I3HHEIER O HE)
A Y — V¥ v b Asiya? [8] DT 7 AV h DFA]R—
ADFHIHFIED A 37 25 FMEITIA, SCF N-gram &
EHARIZED SEET IV TH S BEER [9], XFHAL
DfmERRREZ EED W TFEAM 9% CharacTER [10], #
AU & B DR 78BN 2 79”5 DPMF [11]

Thttp://github.com/qingsongma/blend
2http://asiya.lsi.upc.edu/
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B L ORER X D % i 4 5 ENTE [12] % %
ELUTHHLTWS.

DPMF comp, 1 [F U STIZ DWW T DEBDFHER I
HLUT, EXEETNTNORRCZIIKT S Z &1
LOfFo 7z, AFICL 2N AREFTM (RR :
Relative Ranking) @7 —& % fA\\T, Ranking SVM
THE%2IT>TW5H, Blend 13T R TOFRFRXIZOW
TR e iR T 2 Z itk v fdiF oz, A
FZ & 2R M EFE M (DA : Direct Assessment)
DF—X%EHWTSVR TFEHZ2I7>TW5. WMT-
2016 ® Metrics X A2 DT — X & W EZERIZHB W
T, Blend ®Jih¥ DPMF o, &0 b HWIEAREZ R L
TW3 (£2). KWZETH, Mool 2 v 72 2
HOMEFETNEEET S,

ReVal® [13] I, HHx0FEAMh % B 72 SC D FELLE 2
AT7DT NI ETF—RIZEBL, FERES N
R SXDEBEATIT DT =R EH NAL VTH D,
SICK* OEMER 2T P72 KHALD T VA &
T — R & ARG DY TEE Z2AT D BRI FE T
5. ZOFETIE, Tree-LSTM [14] % FHNTX DL
HEHRAEZRELTWS, 2L, ZOFETHWS
N7z E T — 23K 21,000 L& A7 <, Tree-LSTM
DEBIIRLETH O EMERFENHE LW R2). K
M5ETH LSTM % W72 X DRBIFEE 217505, Fhix
IMD & A7 CARBIE R T — 2 SFE S, HK
THDERINTVEXDSEEREEARRX AT I3
T5. TDH, XORBFHIZHANS T— X D7k
WEWHRIEZEITAEZ DR TE 5.

3 XDOWKRBEZRAWIHREIHYZE

BICED  EEIR B BETM TR
AT, FHFES NI THS RSN
TWB X DAREEE T, BB & BNV &

3https://github.com/rohitguptacs/ReVal
4http://clic.cimec.unitn.it/composes/sick.html
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‘\\\\\/////’ | @3, [E— 53 * ) | | GrlE-7LEx7) |
| HEERs | | ﬁm§ﬁa | ﬁﬁ%ﬁﬁ | [ omEBE || onEmRd
— p | - | .
‘ Max-poolinng‘ Max-poolingJE
[ M| wete | L mmeE || mBkE |
i 5LSTM |i GLSTM |
. geLE ’ a}ﬂﬁ? Lﬂ”ﬁ? ;
| xs ] | xx || xv | =t [ xr ]

1: Skip-Thought D FKELFH

15, £ 31HTIE, AWFZETHAT 2 3HEHEDOX
DHBBRBIZOWTHIT S, VT 32/Tlk,
PREHER B BTG D 72 & D[l E 7LV 5 L M
DWTHRAR B,

SRARRR X D3 ERERIR

Skip-Thought® [15] I, ##td 2 3 X s;_1, si, Sit1
ERHWAHEIZ UEBIZRE O FIETHD. Xs; %
RHEL, ZOXDORHMERE s o, HBOXDH
&R s, 8L 5,7 2FHITHE VWS Ty a—
ATFa—XETIN (1) 2783252 LI12&-T,
FFEfbdrz W72 XD SRV IREIZ 2R 5. Skip-
Thought 1%, I XENFHRX AT ~DJEHTHEWERE
T 5.

InferSent® [16] 1, & EBREFD 72 D SNLI
T—X%tv b [17] ET Max-pooling % A\ 72 B fi
M LSTM & v b7 —2 %FI# L, #Khid L TXDE
BRFEETOFIETHS. Xulbkv 22NTNHE
fEU, £S5 DXDREMER « & 026 FVE %k
U, 20#EEZHVCEEBFRAROT — %€y M &
BT — R UTXORBFZEEZTO>ET IV (K 2)
Thd. GRBERRBIIISOXXNOBFREER/ 7
&/ NI 3R FETH R AT THY, BROEWIZ
BURR X DAMEBHPBOND LFTES. 2D
& InferSent I%, SCE/7%H & BRI O s H &
A CTHREL CTEWIEREZ FHET 5.

3.1

Shttps://github.com/ryankiros/skip-thoughts
6https://github.com/facebookresearch/InferSent
"https://nlp.stanford.edu/projects/snli/

— 581

2: InferSent D FIHFH

3: AW ZE D HEIRTHER A B R T-AMh

HWEERRBEE Mo/ DaERET IV

ARWFFETIE, SCHEALTOBMENER O B BIEHM %2175 .
ZORMEX, FERt BLXTSIEr 2 5 FEHTRE
S N5 FHER D FEAMAE | % #EE 3 5 HwfiE e LTS
ZENTES. HBDR SR HWT dIRITIZRS
L NRRX DD ERER T B L U2 EXO N HEE
7 ZHAWT, InferSent (2> TUAFD 3 DD HEETH
R & I DRARZE BT AR,

3.2

-,

o 3 1 (L,7)
o WHER xr
o THH |l -1l

EREFVITIE, 200 3 FEEDFEM 2 Wik U7z 4d
WDORER AT END (K 3) . REFETIEE
ETNDADFE 2T WX DORBFLZ T OO,
F7-, BROBEOKN B2 AW -ERBITo 72,
ZDEERIE, TNENDOFFALERITDOWTAERL 721
WD 4d T DHFEM %, TR S AL BE O LR )
ELEEEEZABETIVIZANLEZLDTH S.

4 EHRETIVEBAWEREARICE
\F % SCENL DR BN ER s M= BR

WMT @ Metrics X A2 DHEEH DT — XXy b
PHWTIRETEOWREZREET 5.

8en : English, cs: Czech, de: German, fi: Finnish
ro: Romanian, ru: Russian, tr: Turkish
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# 1: WMT-2015 [18] & WMT-2016 [6] DIGE F [ D& 5 12 B 1 2 M FH 0 7 — 2548
cs-en | de-en | fi-en | ro-en | ru-en | tr-en
WMT-2015 | 500 500 500 - 500 -
WMT-2016 | 560 560 560 560 560 560

#* 20 WEESADARSFENIH T 2T Y~ OMBIREUE W72 & FIRO MR (newstest2016)

cs-en  de-en  fi-en ro-en ru-en tr-en | Avg.
SentBLEU [6] 0.557 0.448 0.484 0.499 0.502 0.532 | 0.504
Blend? [3] 0.709 0.601 0.584 0.636 0.633 0.675 | 0.640
DPMF comp [6] 0.713 0.584 0.598 0.627 0.615 0.663 | 0.633
ReVal [6] 0.577 0.528 0.471 0.547 0.528 0.531 | 0.530
Skip-Thought 0.665 0.571 0.609 0.677 0.608 0.599 | 0.622
InferSent 0.679 0.604 0.617 0.640 0.644 0.630 | 0.636
InferSent + Skip-Thought | 0.686 0.611 0.633 0.660 0.649 0.646 | 0.648

4.1 ZEERERTE

FT—&ty ~ FHliiiE WMT-2016 @ Metrics &
A2 6] D newstest2016 DHFEH DT — X &Y
FEHAWTITo 2. &b, ZFEITIE WMT-2015 [18]
¥ WMT-2016 @ Metrics X A2 @ newstest2015 &
newstest2016 DT — XY v N SKEIEMIRL T,
T — ZPHD T — & 4800 X&FETF—X2L LT
Anw (1. Zhensr—Xty bME, §XXTO
BIERSCIZDWT, BRI 2 KT 5 Z iz &
DT STz, FEEEMAM T ST v B,

ETIN REFEIBEVT, MFETILVOFEETIE 3.2
BT Rz FE ML, scikit-learn'® @ SVR (RBF
A=) ETNVEHWTITo7. SVR ET VD
NI RA=RIZDODWTIX C € {0.01,0.1,1.0,10}, € €
{0.01,0.1,1.0,10}, v € {0.01,0.1,1.0,10} TZ VU v R
Y—F L 10 PEIREREEZITD ZLITEOPRE L.
el FIEIL, 28 TR U7z Blend [3], DPMF comp [7],
ReVal [13] ® 3 D T®%. Blend & DPMF o, I,
ZNEN WMT-2017 O Metrics X A2 [2] & WMT-
2016 @ Metrics X A2 TheMERE % R U 72 BEMERER
HERHEFETH 5. SEFEOFIEICIZET Y VD
REGRER 2 P TR 1A & OB 2 R 5 Z 212k 0 1
RE{T -7,

9 DRERIZFM LA SEIHUZETH 5.
10http://scikit-learn.org/stable/
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4.2 ERER

FEEAERER 21RT. £2&L0, BEFED In-
ferSent [16] & Skip-Thought [15] Z#lAG O THi-
72ETFIT, WMT-2016 @ Metrics X A2 % WMT-
2017 @ Metrics R AZIZHWT LA OFEERZEL T
WARETOFEL Y RWEERZ57-.

INODOFER LD, AN ERIUERERIZ S
VBl 2 T A Z 22k D, BEEN R AE T
EAOHEHADTRETH 0, 7B h D FEAM & DB
BEWE WS Z EARE Nz, AUl RED A a7
ZFEME L U THWMFHliD ¥ %47 > T\ Blend
EHADLIRBWERZBONEZZ S, AN
BRI ISR % Rl L2 M AGbE S Z i1k D
2N XDEREEATVWELEEZ OGNS,

7z, ReVal TIXSCHAL TH 3 & 0\ %
RoNTRP-72H, RETFETITHFEM & D FEwn
HEBRB SN, 202 ehs, BT 54
KA SCOFEME A T T 7 E D72\ T — X % W
THYZTo X WMERBR 2o 723l FEL D, H
07T — R CEE EIT - - XD HHERB TR
W EEAT 2 57235 3 2 BRI T IE D IE S ASEEHER D B
I3 ESTHEIEEZSND.

4.3 DO

Blend!! [3] D FEEE T\, Blend L H#EFIEDFE
MlifE RO E T 2. 2ZNETNDZFENTEH WA

Hhttp://github.com/qingsongma/blend

1292562 & % Blend O SN O T I71E 0.636 £ 72D

MXTHE SN TVBIEL DD UEWMEIZZ > TWE D, BIFDH
EilN-7 1= SARRE -l T Oy
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FRHliO 2 a7 AT Sz, DX 0, BERXOEKE
WSO ZERIZE W _EAL 56 SUZx LT, Blend T
FIE U < §HliC & TW A DBREFIETIRIE LU L i T
ETVWREWVWY, BEFETRHELLFEMTETHED
Blend TIXIEL K FHli T & TWARWIZDOWT O %
f7572. Blend TOAIELULFHEiTETVWAEXDLE
RERNDGEEIDY 46 X, ETFHETOAIEL K FHiTE
TWAEXDEZENDEEHDI 42 X5 7.

Blend TIHIELULKFMlTET WS L 46 XD S b,
FJE D —BCEAE VA 43 X, EJEHO—BEAME N
M3 XEWVWIFERIZA 572, Blend DfE4 iR EIZ
EOKFHBIFEDA I T ZHWTHE%2ToTWVW5HZ
Ehs, ZOMRIIAATHEEEZ OGNS, T,
REFENRE L FMTE T Wb > HEIZ, ik
RS HEUENPRBEVESEC 7L —ANEENE X
A, 17 XBIFAEL 2. ZHUTINHK 22T D 3 BRI
BAFEDOFEHBEADEDEA WD THL, T—ED
KEEZRATXOABREREZFHLUET ZLITLD,
REFEDO I 545 EHERFHEATRRIZ R L EZ S
Nnb.

BETFETEHELLHITETCWSE L2 42 XDS b,
FJE DO — BRI E N 27 3, FJF DO —BHEAME N
XH15 X EWIKERIZIR 57, ZDZ s, IBRET
FEIZ B L OFLUE D = WEHFR S U T, Blend
TIFRZ ENRVEKELANOXOREBE I Z ShTW»
brEZLNS.

5 BbHYIC

AWFIE TR HANZEE 217 o T XD HEB D & 3
M2, MNFEHTOFE 2175 2 12 & D BN
FRE BN FIEAN O % A7z, FEEROFER, NAH
(R 723U R B & e 5T 2 2R 7 — 2 & LT
FETLHZ &Y, DWW EHT D 7 — X TH
KEEAT & OIEE B WD F 5B Z L DRI Tz,

SENI XA DOBEZEHF AN DO WTDEBRUNTAT
W\, 2T, REFENY AT LHEALTOBEME
REEFEHIC BN TH 20 L W ERBITVZL.
E72, B LR EFED XD HERBLD ¥ 3] g2 Fik
& k% 72 EREIT D W T DR EHE AMEAE T TR
FHEFENRDT, ZOMAIFET 2 HFEUNDE
FEIZDOVWTHERBREITVWZVEEZZTWS.

S5 3 HR

[1] Kishore Papineni, Salim Roukos, Todd Ward, and Wei-
Jing Zhu. BLEU: a Method for Automatic Evaluation

(2]

(3]

(4]

(5]

(6]

[7]

(8]

(9]

[10]

(11]

(12]

(13]

14]

(15]

(16]

(17]

(18]

— 583 —

of Machine Translation. In Proc. of ACL, pp. 311-318,
2002.

Ondrej Bojar, Yvette Graham, and Amir Kamran. Re-
sults of the WMT17 Metrics Shared Task. In Proc. of
WMT, pp. 489-513, 2017.

Qingsong Ma, Yvette Graham, Shugen Wang, and Qun
Liu. Blend: a Novel Combined MT Metric Based on Di-
rect Assessment —CASICT-DCU submission to WMT17
Metrics Task. In Proc. of WMT, pp. 598-603, 2017.

Chi kiu Lo. MEANT 2.0: Accurate semantic MT eval-
uation for any output language. In Proc. of WMT, pp.
589-597, 2017.

Maja Popovié. CHRF++: words helping character n-
grams. In Proc. of WMT, pp. 612-618, 2017.

Ondfej Bojar, Yvette Graham, Amir Kamran, and Milo§
Stanojevié¢. Results of the WMT16 Metrics Shared Task.
In Proc. of WMT, pp. 199-231, 2016.

Hui Yu, Qingsong Ma, Xiaofeng Wu, and Qun Liu.
CASICT-DCU Participation in WMT2015 Metrics Task.
In Proc. of WMT, pp. 417-421, 2015.

Jestis Giménez and Lluis Marquez. Asiya: An Open
Toolkit for Automatic Machine Translation (Meta-) Eval-
uation. The Prague Bulletin of Mathematical Linguis-
tics, No. 94, pp. 77-86, 2010.

Milos Stanojevi¢ and Khalil Sima’an. BEER 1.1: ILLC
UvA submission to metrics and tuning task. In Proc. of
WMT, pp. 396-401, 2015.

Weiyue Wang, Jan-Thorsten Peter, Hendrik Rosendahl,
and Hermann Ney. Character: Translation edit rate on
character level. In Proc. of WMT, 2016.

Hui Yu, Xiaofeng Wu, Wenbin Jiang, Qun Liu, and
Shouxun Lin. An Automatic Machine Translation Evalu-
ation Metric Based on Dependency Parsing Model. arXiv
preprint arXiv:1508.01996, 2015.

Hui Yu, Xiaofeng Wu, Wenbin Jiang, Qun Liu, and
Shouxun Lin. Improve the Evaluation of Fluency Us-
ing Entropy for Machine Translation Evaluation Metrics.
arXi preprint arXiv:1508.02225, 2015.

Rohit Gupta, Constantin Orasan, and Josef van Gen-
abith. ReVal: A Simple and Effective Machine Transla-
tion Evaluation Metric Based on Recurrent Neural Net-
works. In Proc. of EMNLP, pp. 1066-1072, 2015.

Kai Sheng Tai, Richard Socher, and Christopher D. Man-
ning. Improved Semantic Representations From Tree-
Structured Long Short-Term Memory Networks. In Proc.
of ACL, pp. 1556-1566, 2015.

Ryan Kiros, Yukun Zhu, Ruslan R Salakhutdinov,
Richard Zemel, Raquel Urtasun, Antonio Torralba, and
Sanja Fidler. Skip-Thought Vectors. In Proc. of NIPS,
pp- 3294-3302, 2015.

Alexis Conneau, Douwe Kiela, Holger Schwenk, Loic Bar-
rault, and Antoine Bordes. Supervised Learning of Uni-
versal Sentence Representations from Natural Language
Inference Data. In Proc. of EMNLP, pp. 670-680, 2017.

Samuel R. Bowman, Gabor Angeli, Christopher Potts,
and Christopher D. Manning. A Large Annotated Corpus
for Learning Natural Language Inference. In Proc. of
EMNLP, pp. 632-642, 2015.

Milos Stanojevié¢, Philipp Koehn, and Ondfej Bojar. Re-
sults of the WMT15 Metrics Shared Task. In Proc. of
WMT, pp. 256-273, 2015.

Copyright(C) 2018 The Association for Natural Language Processing.
All Rights Reserved.



