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1 IFC®IC

HASHEUHEIHTDZ L DR AT, HE¥EEIC
X B HERDBINEIND T WD, BRSELEZ 2
I TR R E 72 5 CEZFERBEE I LD LE
T 355G, XFPHER Y OB 250 E & E ki
REAEICER T 20BN H 5. ZOBELE LTH
WoHNEDODHEHDIALDEMNTHS. DFED,
HREEICHE D L BRAZ BB W CTHERDIA
AlE, BEAFRBEBEREIMMCAEN T NS, F
7z, RO HEEE DA A DEREILIR L MEREM LI
Bk & 72 TGS G5 B IR O B OIS RCR IS
2B ZEDBHRTE 5.

HEEMDIAADUEZEDRERNRHIE Yy 7 L
T, DERRERERBOHIBICET 25N nE TS
CEDFHENRTE[1,2,3,4,5,6,7. T, &
BEOPKEWEEIC, HEEEDAAZRRET 5729
WRABERGEAESHRIAEL 22720, BRE
LTHREFYEDETNLOFRTHIEHICKERERE
HEH2Z2eRLIRLIEBI S Z L IWEKT 2. HEE
HIAADRBEFLIRAEAIFICIE, 7z HEEIZIEEL
Jox_XZ bADE DB THEATWDE WS HEEFIH
LT, TV 2HZBERTHRNICTT X =22 3EH
T3 HIERPBRETERTH % [2,4,5]. FDIREW
RAFEHE LT, HEBEHDAAZBR S a— R
7y 2R LRRRAR T HIE T 2 FiESH 5N T
W5, BT, ZOBERS L BREXRY MLVETRE
BN XD FEIREE ST 2 FEMRREIITED, &
WEMERZER L TWS. Zh oD EMILES
EOHIROB AR TR L TW3 5, FPHREOfRHE
{CEEIBUR BRI D 2 e eH v TV v Z e gy
THZEREDEBOEIIEY, FRIELT—
&, FILFIEZHAWEZE LT, BN 2HHTS
PHEEELZ 2 WS HE 2RO,

Z 2T, AR TIEHRBITFEZIREN 7 LY X
DX D EET 2 HEERREL, ZOMREEMEET
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%. JLOHGEHDIABLITH| DR R FF L7 & S #E
BTS2 8532 2T, DI HEEEIL 2 BT
ENEOYTHNS XS ICERTS. ZOHETHE
BT E ZEEITBIIAELENC X 5 T HREICKRE D,
HREMEOHTENATWS. £/, TOHECE-T
ST B EET S 2 U 72 BRIV ER 2 B LD
BRAEDEDETIRET 3.

2 [BEEMAZRE

HEEHOAATHIZ BT St a— K7y 7125
fig LRRIEA R T HIT S 2 FEIC OV TH & RfF%E
MENTETWAS. Shu 5% Gumbel-softmax b VU v
7RV T, TRt a— N7y 728
YErHOCTHRREE T 2FEEZRELL 2] %
7z, Tissier & 3 HGEH D IABITHI D FLIRA & D HITEK
riEEOEHE{LEHEL, &A— bz a— X THFE
WHIABITINE AL FYRT MU ya—R$ 3
FHEERE L [4]. 51, Kim HIETRERY
DFEHBOEREIIILL T, RN EEEZEDOET
BT L TR ILSGEEARRHIES 2 FikE
BELZ 5. 2o OREFEHINX, HEYE R —
2 CHERT S 2 15T 2 - DEEIT B3 EL D > —
RIZkoTHEZ 2. AR TOREEZ, RENT
NI ZLTEEDY —RIzksd, —BIZEE?
BTS2 BB T2 VWO M TINLDOFEL IR
55,

3 RBERFE

REFEIHBTESOES G1H) ta—F7y
7 DEE B28) O OO TR NS, B
TFEEREMNIEERT 27-DD074 F71%, 1 KT
K F¥EORBEMREI—BICEE D, 2o, BIEHE
FIZ X D ZIHEHARHETRE 5 [8], &5 R zHE
BT E0BBICHAT 228 TH3. Thbb, (1)
BRI DAAITINE H B 1 T TUID L, 21X
TLK R LK D EHFED 7 I AFEFS L LTOHE
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Algorithm 1 Calculating discrete code
Input: Word embeddings: E € RIVIXH
Input: Discrete code length: M
Input: Kind of code: K
Output: Discrete codes: C € {1,2,..., K}V IxM
CO ¢
E « Normalization(E)
E «— PCA(E)
ford=1,..., M do
classes «— 1dKmeans(E. ;)
C¥D « appendVec(C'4V classes)
end for
return CM)

BOSBRIET 5. (1) 2 R72 5 K5ET M EHE D K
T LT, AMECN LT M HOBSITE 215 2.
$7e, HIEHDAKITTEMNZ L, 2TONE
B 5 ORREAREHIRT 3 L CHRSE. 7
ST, EWA N BT EEEEDIA BT O KT
Bl D Ghe BT 5. BRI, BRAOHC
HIR L 7= ATBIDBHIA 2 b LT 1 KT K P4
Wk DR LM LBEOT B 2615 5. RS
WS IREI R IBIC B 2 72D, 1 KTE K Tk &
PETHICE E 2 T EDE SN 3.

3.1 HERIFSO¥ERF: 7IIVIL

BERUT 5 218153 2 703V X L% Algorithm 1
WRT. X7, AREAEOHIENT RO HEEE DA A
fT1% E e RIVIXH ¥ 32 Hidhoi@b, 3 HGE
HHABITH E DFIH 0, 538D 11275 X512
HiF%{b LU (Normalization), E 215 5%. Z®D%&, E I
KU TERDT I (PCA) %A L ERTE DT
EcRIVIM 2187 Z DT E DFFIRT b L%
FEIZ 1 RIT K 3% (1dKmeans) % 58 LFIR 2
MUIZEENS VI HOERE (AAH T —fH) O F X
2 ZERITS. £, TOUEE M EDYNR2
MK U CTHEEED HIEFICFETT 5. 2D &,
#F1RIC K FEETHE N 7 2B 5% BEEIC
HHIRONT-HEBIT S L ART DN TES. ko
T, BEINZEE 1 R0 K T i FHOEREII
IR MDY 5 2AFZE =R D% | &
HOHEICEI DIRO NS 3 5. DD,
RICHIRBE DX T " M, 75 RAZDBE K £ T 5
YEERIT B C e {1,2,. .., KYWIM » RETX 3,

ZOFRZ, SHEEDAAZIEFEZREELI-E
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®R1_ERTEC LD ER L LHERTTS Of)

word 8 X 8 code

king 7 7 4 6 5 5 0 3

man 7 7 1 4 7 4 1 6
woman 7 6 2 4 7 3 1 5
queen 7 6 2 6 5 4 0 6

FRTEEICHEDABBEL TWSE EEX D DT
x5, 2D, TICTUORME R L7 % $H
BIFBLs 2 Z e N TE, HEBEL LB S I,
U7z & 5 BRI & 5 BT B 238 b 24T
LATWB e TE 3.

32 O—FRIJvIDERCLFEE

S U 72 BERRF B LT, JCOHGEMDAALT
Fl#HERT 25 Ca— N7y 222855, A
TFIE TS U BT 5 1213 & R00 18 12 I8 7 BE 1%
DHDAFNTWEEEZ, a—FT vy 272 LT
FHENRZ P VICEERTT S IG L EAE DI 72
HDEHAVDS. BARIICIE, HBHZEwITOWT
BERUTTS C(w) = [C1(w), Ca(w), ..., Cu (W) (Ci(w) €
{1,2,..., KY) BWEZBNTVWS L =, HEEHDIAA
DIELUTH E’ € RIVXH ZEJENZ b L A € RMXH
CHERT SIS T 2 EA a € RMK 2 WTRD
XIOIEIET 5.

M
E'(w) =) aic,m) A (1)
i=1

Z O HFEE DA AT & FLEA R AN SR D
HGEH AR THIDRAZED NS T2 B KD IR %
75. BIRINCIE, BEXZ ML A LEAa DT
X=X BT OBRERB L RN 725 K 512%8
55,

L= > B~ EGo)IP @

wev
4 &

AR TIX, HFEBEHDIAADOHNFHMEICD 72 5
BAREMAHME X 2 7 (Analogy), HEEEMIMEHIE X R 2
(Similarity), 7S X 2 7 (SentComp) D 3 D &,
SLIEEAMGNIC & 7 2 BEEHER & 2 7 Z W T HEE %
1Tolz. EETIEEEXRZ TRIIZHWS B ETE
e D 7 — X EMELLD P L — R A 7 DB AT
REEZFE L7z, 7 — X B R A B HIET
CREARAZROKESEDLLTH 2. 1B, i
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SentComp Similarity
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B1 7= XEHEICN T 2 BEEEDIALTE X R 7 D

FFHEFER OB D ZA L. FHli+EIZIE Analogy ¥ SentComp

WRIEEZE, Similarity 132 ¥ 7~ > QIEM BRI TH 5.

Code DFERIT ¥ 4 VEBETFHE L TV 5 7=k
T o 7R EWMET 5.

N

RARIFHERINCGEEZTo 2. £, HEENRO
R—2F A4 12& Shu 5 [2] DFiEE V.

41 BN SOEE\rI—FIvInEEH
RBRE, BXU, WBFIETH S Shu 5DHIET
BEET S 2B T 272012, Hoh L HHEED
ABITHZHABE L TBLDEDYRD 5. HFEHDIA
HDFHMi 2 2 7 TIXFEFEAHREEDIAATH %
GloVe, HEHBIER &% 2 7 Cl3%E L-IEEYEET
NDMDIABIE DT X — X % L EA B HI O 3R
ELTHWE a—F7y 70%8X, FEERIX
0.0001, v F%F 256, 1000 =& v 27T Adam %
HOWTARIXA—-RDEHZ{To7. ¥z, a—F
7w 7 DEBDEEED T DIHIERY FILDOEA
DOPIHEICITBER TS 2 BB L 2D 7 RDE
D% AW,

4.2 HFEIBDHIAHDFHEZ X

DR AT TIZHGEEDIAARITH 2 & MRS U 7B
BT B D HEEE DA BT DB R E ZA TV S Y
DN B I, HGEHEHE R R 7, BRI
ERAY, TR R DEBREIT- 7. EERIC
VEXEEEEL 400000, 300 KITDFE A HGEH DA A
® GloVe.6B.300d % Fu7=.

TRty bk HEEMMEHEXRAZTIEID
[9, 10, 11, 12, 13, 14, 15, 16], HFEEH#ERX X 7 TlE 3
D[17,18], XD RXZX I TIE 1217 DT —&
ty NERHWTEREZIT- 7.

REER: EROMEZXI1, X217, Code
FEERTE DA, Real lda— K7y 7 % {fi- THEE
HHAAZHEBELLBOMRZRLTWVWS. %
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2 HGEMIDIAAFHI X R 71281 3 FHiERE O E % %
EXFITENRTE %7 — XEMLL. acc IXEEE, pldR
v 7~ > OEMAHEAREL, ratio 137 — X EMEEE R R T,

Analogy  SentComp Similarity

Model

acc ratio acc ratio p ratio

GloVe baseline 69.76 x1 3125 x1 0.60 xI

Shu+’18 (Code) 4.97 x12 2644 x7 044 xI12
Shu+’18 (Real) 67.72 x6 30.77 x11 0.60 x8

Proposed (Code) 68.60 x7 31.15 x37 0.60 x25
Proposed (Real) 69.75 x6 32.12 x23 0.61 x11

7z, FEBRICESR LB S 2R 1ITRT. 7,
REDOEBRR L U TRREED Code 737 — X 4
% BiF7e & & O F RO T /N E L ROAGER
HELNTWVWS. IRRIED Code ¥ Real % LB L 72
£ X Code DHBEWIERZELNTVS DI,
B S o a— R 7y 7L ThHDTWAED
RBREBPRKREIBHREPRKE VWD EEZI LN
%. XIZ, Shu 5®D Code ® Analogy 23MEWFEH X,
BT EN EORERZ "V EFRH ST 20 LR
HLTEST, a—FORLIIZIZEERIRWVWD
TH5. —HT, REEOBERIT S IIEFE %D
FE1ES % 72 Analogy TRWHIRSE LA TV 3.
N0 ers, BEFHECIDELN SBER
FEIIZTT O BB DA ARITH O ERS 710 &
FNTWVWE Z PRI N. T/, BRFER
SentComp ¥ Analogy TRX—ZX 74 X D b EWVE
BB LN TWBHENICOWT, B B 7B
BIFS2EI D YT 22X b IERHLORIEDE S
Nz EILNS.

BOREM: BMEFEORENZFHANS D
12, Shu &DFEEHWTT —RIEMELEEE LT
B0 B EE I 0 A AT D FL IR A & D HIT 2 1T W
Al %247 o 7z, BRI T — X EMELL 11 f5Ta—F
T 7 %o THEEMOAA T Z R LD O
ZHWz. Shu 5D FETHIE L 723l o &k
i e e/ MEDZE, Analogy TlZ 1.29, SentComp T
1% 1.82, Similarity TIX 02 TH o 7=. BRI HIE
RN ATRT. 2O X3 ITHEEEEN— R
X 2R EARDOHIRIEELE D > — i & » THERD
KELZERLTLES. A TREFIEOMITTS
PHWESGE, SO — FEC LB 26
BT S IEIRENTH 3 2RO EZ RV, Ko
THERT B OB M » B S ORISR K 2 ik®
TLEZRIX, BFETTEPIRENICERTEZZ2 20
REFEOMBIIRZRANTH 3.
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LSTM Decoder LSTM Encoder
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Data Compression Ratio

—— Proposed —— Shu+'18 Baseline

2 F—XEHEICHS %2 BLEU 2 a7 OZL.

4.3 HWWEERX Y

Za—F0%y N =27 DMHDIAARBIIR L TA
FIROEAZDOHIRS BN TH 2 0% iR T 5 72
DIZ, WMEIERE T L OMDIAAE DT X — & I(Z
X U CELEAROHIRZ TV, 7 — X EHELL & BIER
FEEE DRI R A L 7.

F—Htw b WMT2016 EMEIR % 2~
DF—Rty bEABLZ. BREET — & 1Z new-
stest2013, 7 A + 7 — & IX newstest2014 % F W\ 7=,
Byte pair encoding [19] Z @A L, sBREBIIHREET
35856 #f, JHRET 35456 sB Y 2o 7-.

RERRTE - FEMBIFRE T L 2 L T Transformer
WHOLCEFN[20] &, LSTM DLy a— X%
BAENS L= T [21] Z W, HEARNREER
EX Ot &5 [22]1 1HES . FEMZZNA 8= T X XX
Itk Cc 2RI h-wvw. =7-L, EFL Oy a—
HeTaA—RDENEFNDHDIABEDNT X=X
DF— X EMELEZERE S 3 - DO IEFXITD
Bipolz. FETLOERKI, BEEB XU Shu
LDFEIC L > THDIAAEDOREEREDHITZE
1To7-.

RS ROHENICBE Y — 4B 10 D ¥ — LR
PR, FHMEEEE LTT A FTF— RT3
sacreBLEU [23] Z¥R5 3 5.

RERER . ERoOMRLTK2, X3 ITRT. %
3, LSTM OfERIcoVwWTZya—&, Fa—x
WIREF LD BT — 2 EMiL % 1P Td BLEU &
A7DETHBMEISENTWB I ehbhd. FiCT
O —XIZOWTIEBLEU 2 a7 Z2IEIFHE L X312
(243 524 D) FEBEEE 199 7D 11T Z e N T
x7=. JRiZ, Transformer DFHERITOWT B [FIFRICHE
RFEOHF BT — 2 FEHML % EFTH BLEU R 0
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K3 HEHEIRAZZICBII2R2a7 2% XFIGERT

= ZEHEL
LSTM Transformer
Model Encoder Decoder Encoder Decoder

BLEU ratio BLEU ratio BLEU ratio BLEU ratio

Baseline 243 x1 243 x1 273 x1 273 xl
Shu+’18 23.6 x6 23.6 x54 270 x3 273 x3
Proposed 239 x27 24.1 x199 269 x13 27.0 xI3

Z7OERTAMZ LN T WS Z b, LSTM &
Transformer TlX LSTM D /553 & D e B A & % HIl &k
TE 5 Z PRI N.

SRV LSTM Dt 87 X — ZEUIHK) 2.4 {5,
Transformer DFR T X — X I 29BTH D, &
HDIABIED T X=X DD ZE|EE LSTM Tl
#J 15%, Transformer CTiI# 13% TH 5. Z D7z,
HoAAEOGRARHIBETD T LVOMLELE
BRIFIMAL LTKREN., 22T, ETLDOILR
Ll EAREDOHIETFIEE LT 8-bit E F LR EDD
b, AL GEAT 22 TXLIZET LR
RAEBTHIRT 2 Z e D HFRFCX 5.

BOTZEM: REFEL S s0FEZHOV
T, BB T — 2 EMELE 13 ETREAELHITL
BLEU 2 a7 OZ L2 RIE L7z, FEERERE LT
a7 DAL /IMAD 71X Shu 5 DFIEKIZ 0.7,
BEFHEIZ 01 THD, BEFEOTBLENED
Motz UL, 7—XEMLEE L2 e RRFiE
THRaAT7HEEFL, BEMDOKRTLRE LN, &
B, BERNRERAERIINER B ITRT.

5 &HOIC

1 RIT K HEIEB X CERG o2 lAaabe -
PEN 7TV X LI K 5 HFEHDIAAIIT T 2R
BUTEDEETERRRE L. £, 5o
R USRIV B M LVOERATED &
DHLDETRE L. AFEEZ, MEOFEE L U
BT S 2EBDOY — FICX 5T ENICEST 2 2
LRTES0, BHREICEATVWS. EBTIRA
FIETHERS U BT 5 1 I H B D IA A 175 D
BWAETFICEENTVWDE I 2ERBRTHS2IC
L.

HEE

AT D —EBIE, ISPS BHifE JP19H04162, M Of
JSPS RHiff# JP18120936 DB %5272 DTF

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



BE Xk

(1]

(2]

(3]

[4]

(5]

(6]

(71

(8]

(91

[10]

[11]

[12]

[13]

[14]

[15]

Jun Suzuki and Masaaki Nagata. Learning compact neural word
embeddings by parameter space sharing. In Subbarao Kambham-
pati, editor, Proceedings of the Twenty-Fifth International Joint
Conference on Artificial Intelligence, IJCAI 2016, New York, NY,
USA, 9-15 July 2016, pp. 2046-2052. IJCAI/AAAI Press, 2016.
Raphael Shu and Hideki Nakayama. Compressing word embed-
dings via deep compositional code learning. In International Con-
ference on Learning Representations, 2018.

Shota Sasaki, Jun Suzuki, and Kentaro Inui. Subword-based Com-
pact Reconstruction of Word Embeddings. In Proceedings of the
2019 Conference of the North American Chapter of the Association
for Computational Linguistics: Human Language Technologies,
Volume 1 (Long and Short Papers), pp. 3498-3508, Minneapolis,
Minnesota, June 2019. Association for Computational Linguistics.
Julien Tissier, Christophe Gravier, and Amaury Habrard. Near-
Lossless Binarization of Word Embeddings. Proceedings of the
AAAI Conference on Artificial Intelligence, Vol. 33, No. 01, pp.
71047111, jul 2019.

Yeachan Kim, Kang-Min Kim, and SangKeun Lee. Adaptive
Compression of Word Embeddings. In Proceedings of the 58th
Annual Meeting of the Association for Computational Linguis-
tics, pp. 3950-3959, Stroudsburg, PA, USA, 2020. Association for
Computational Linguistics.

Sho Takase and Sosuke Kobayashi. All word embeddings from one
embedding. In Hugo Larochelle, Marc’Aurelio Ranzato, Raia Had-
sell, Maria-Florina Balcan, and Hsuan-Tien Lin, editors, Advances
in Neural Information Processing Systems 33: Annual Conference
on Neural Information Processing Systems 2020, NeurIPS 2020,
December 6-12, 2020, virtual, 2020.

Aliakbar Panahi, Seyran Saeedi, and Tom Arodz. word2ket: Space-
efficient word embeddings inspired by quantum entanglement. In
International Conference on Learning Representations, 2020.
Allan Grgnlund, Kasper Green Larsen, Alexander Mathiasen, Jes-
per Sindahl Nielsen, Stefan Schneider, and Mingzhou Song. Fast
Exact k-Means, k-Medians and Bregman Divergence Clustering in
1D. pp. 1-16, 2017.

G. Miller and W. Charles. Contextual correlates of semantic simi-
larity. Language and Cognitive Processes, Vol. 6, pp. 1-28, 1991.
Herbert Rubenstein and John B. Goodenough. Contextual cor-
relates of synonymy. Communications of the ACM, Vol. 8, pp.
627-633, 1965.

Eneko Agirre, Enrique Alfonseca, Keith Hall, Jana Kravalova,
Marius Pagca, and Aitor Soroa. A study on similarity and relat-
edness using distributional and WordNet-based approaches. In
Proceedings of Human Language Technologies: The 2009 Annual
Conference of the North American Chapter of the Association for
Computational Linguistics, pp. 19-27, Boulder, Colorado, June
2009. Association for Computational Linguistics.

Elia Bruni, Nam-Khanh Tran, and M. Baroni. Multimodal dis-
tributional semantics. Journal of Artificial Intelligence Research,
Vol. 49, pp. 1-47, 2014.

Kira Radinsky, Eugene Agichtein, Evgeniy Gabrilovich, and Shaul
Markovitch. A word at a time: Computing word relatedness using
temporal semantic analysis. New York, NY, USA, 2011. Associa-
tion for Computing Machinery.

Eric Huang, Richard Socher, Christopher Manning, and Andrew
Ng. Improving word representations via global context and multi-
ple word prototypes. In Proceedings of the 50th Annual Meeting
of the Association for Computational Linguistics (Volume 1: Long
Papers), pp. 873-882, Jeju Island, Korea, July 2012. Association
for Computational Linguistics.

Thang Luong, Richard Socher, and Christopher Manning. Better
word representations with recursive neural networks for morphol-
ogy. In Proceedings of the Seventeenth Conference on Computa-

(16]

[17]

(18]

[19]

[20]

(21]

[22]

(23]

— 1234 —

tional Natural Language Learning, pp. 104-113, Sofia, Bulgaria,
August 2013. Association for Computational Linguistics.

Felix Hill, Roi Reichart, and Anna Korhonen. SimLex-999: Evalu-
ating semantic models with (genuine) similarity estimation. Com-
putational Linguistics, Vol. 41, No. 4, pp. 665-695, December
2015.

Tomds Mikolov, Kai Chen, Greg Corrado, and Jeffrey Dean. Effi-
cient estimation of word representations in vector space. In Yoshua
Bengio and Yann LeCun, editors, Ist International Conference on
Learning Representations, ICLR 2013, Scottsdale, Arizona, USA,
May 2-4, 2013, Workshop Track Proceedings, 2013.

Tomas Mikolov, Wen-tau Yih, and Geoffrey Zweig. Linguistic
regularities in continuous space word representations. In Proceed-
ings of the 2013 Conference of the North American Chapter of
the Association for Computational Linguistics: Human Language
Technologies, pp. 746-751, Atlanta, Georgia, June 2013. Associa-
tion for Computational Linguistics.

Rico Sennrich, Barry Haddow, and Alexandra Birch. Neural ma-
chine translation of rare words with subword units. In Proceedings
of the 54th Annual Meeting of the Association for Computational
Linguistics (Volume 1: Long Papers), pp. 1715-1725, Berlin, Ger-
many, August 2016. Association for Computational Linguistics.
Ashish Vaswani, Noam Shazeer, Niki Parmar, Jakob UszKoreit,
Llion Jones, Aidan N Gomez, L. ukasz Kaiser, and Illia Polosukhin.
Attention is all you need. In I. Guyon, U. V. Luxburg, S. Bengio,
H. Wallach, R. Fergus, S. Vishwanathan, and R. Garnett, editors,
Advances in Neural Information Processing Systems, Vol. 30, pp.
5998-6008. Curran Associates, Inc., 2017.

Thang Luong, Hieu Pham, and Christopher D. Manning. Effective
approaches to attention-based neural machine translation. In Pro-
ceedings of the 2015 Conference on Empirical Methods in Natural
Language Processing, pp. 1412—-1421, Lisbon, Portugal, Septem-
ber 2015. Association for Computational Linguistics.

Myle Ott, Sergey Edunov, David Grangier, and Michael Auli. Scal-
ing neural machine translation. In Proceedings of the Third Confer-
ence on Machine Translation: Research Papers, pp. 1-9, Brussels,
Belgium, October 2018. Association for Computational Linguis-
tics.

Matt Post. A call for clarity in reporting BLEU scores. In Ondrej
Bojar, Rajen Chatterjee, Christian Federmann, Mark Fishel, Yvette
Graham, Barry Haddow, Matthias Huck, Antonio Jimeno-Yepes,
Philipp Koehn, Christof Monz, Matteo Negri, Aurélie Névéol,
Mariana L. Neves, Matt Post, Lucia Specia, Marco Turchi, and
Karin Verspoor, editors, Proceedings of the Third Conference on
Machine Translation: Research Papers, WMT 2018, Belgium,
Brussels, October 31 - November 1, 2018, pp. 186-191. Asso-
ciation for Computational Linguistics, 2018.

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



A BERIESHAHFER R I DR EEFHEHDRERER

R4 HEHDAATEZ R 7% 5 0 X A — N THEEEIFER L - % 0o 2.
1EH 2[EE 36E 4EHE SHEE 6EBHE 7[HEE 8EHHE 9[RHE 10EHH
Analogy(acc)  63.76 6427 63.95 63.97 6426 6474 6491 6424 6400 65.05

SentComp(acc) 30.38 30.67 31.63 3144 3144 3058 31.63 29.81 30.19 31.25
Similarity(p) 059 059 060 058 059 059 059 058 059 0.59

B HMEIERZ X U DR E 45D RERHER

x5 BWEIREZZA %250 X0 — FTCEBEERL-ED a7 0% L.
1EE 2[@EE 3EHE 4[@E skEE 6BHAE 7HE 8EHE 9[[EHE 10HH

Shu+18 256 254 254 254 252 250 249 254 254 25.4
Proposed 27.0 269 269 269 269 269 269 269 269 26.9

C HMEBIERX XV DETRTE

3 Z T Transformer (& 0.0005, LSTM X 0.001 £ L7z. LSTM & Transformer i 5 DE T /LIZ K1 v 73
03D Fuy 77y M2 L7z, GPU4 B THRFEE 21TV, GPU1 BD Ny F3 4 X Transformer 13 64,
LSTM 1 & L7=. F72, /89 X —XDOHEHF Transformer 1% 10000 [E], LSTM 1 150000 [El4F - 7=. LSTM I
WBARDZ VY P2 10IKERE LK. £z, BB ONI I X—ZDEM 10 TRy Z7DF = v 7 KA
VMO R Y o B BRI T X =& LTHWE.
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