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1 ELC®HIC

FEEDFEERIZ & 5780 MASS(MAsked Sequence to
Sequence pre-training) 8] 7 £ D Seq2Seq FHAiFH I,
KHB L EFED — N AR EHT 221240, =a—
ZOVESMEHER (NMT) OREIF S FEX T TORFUE
fE&KECH Xz, 72, SREREREFH T
NMT OFEEZE X SIZHETH I N TES [6), HA
FELEREE ORI AR [5) DI N EFETH D
728, HHTEE OB T SR NMT € 7V
AT 2 iz &y, ERERSFERTBEICIERE &
D2ZenifsTE S,

ARl HARGEEZ Y —ASEEEIE & -7y M SEEL
5 NMT ETIIZEWT, MASS Db b iz JASS
(JApanese-specific Sequence to Sequence) &\ 9 Hr
f’&?ﬁﬁh"ﬂﬁ AU &iRET D, JASS I&, HAGFE

tifi % #£1Z Masked Language Model (MLM) & i R
Z (Reordering) & A2 % [FARIZ17 5 HATEEFILTH
5, £z, XHIZHED K MLM & fiREZ 2 —DDHE
REABIZ UET VB IRET 5, ASPEC O HAFE—
HEFEX JaRUNC O HAGE— 1 ¥ TEEDOFER X 2 712
BOWTREL LHIAEET V2T 5,

2 FEEfRE

REFRSFERTRROFHERIIOWTIE, BEE
% 5B P (cross-lingual transfer), 7 — X HLARE
(data augmentation) . FHH[5E (pre-training) DA
ZFMERIATON T VWS, AROIREFIRIL, FHils:
HIZET 5,

VIFBERE IR SRR 81 5 state-of-the-art
Lo TWBHEFIEETHED MASS O Seq2Seq i
ZRT,
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maa@@

Encoder Decoder

édbé é&aai

1: MASS @ Seq2Seq #idi, x; DN h—2 >, 29,23
2 Mask /PRI 1 558 b —2 >, BMASS (2B
Li To,X3 iElz[iEna)j(ﬁr%%j—

3 JASS

MASS 76 E5 % 5T+ 0. JASS(JApanese-
specific Sequence to Sequence pre-training) &\
SR ER v L F R A7 HEEE 2 RE T S, JASS
¥ . BMASS(Bunsetsu-based MAsked Sequence
to Sequence pre-training) ¥ BRSS(Bunsetsu Re-
ordering Sequence to Sequence pre-training) M —
DOFEDOMAEDLETH D, 72, JASS DAz
BMRSS(Bunsetsu-based Masking and Reordering
Sequence to Sequence pre-training) & \»5 BMASS
& BRSS DIRAETIVERET S, K 2 ICAFTHR
ET2LTOETIVOHERT,

3.1 BMASS

HAGEH S 55T — X OMESURMT %215 U 72 Seq2Seq
HETFEH D BMASS 2% 5, MASS I, XD F v
X L7 ¥ 5y % Mask U7z, XkEZE L CTTHIT 2

WL >TNMT ETNVEFHFT 5, 2L T
BMASS 1%, WL DD XHi%E Mask L TFHITEZ
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(a) Origin (59547 iz, |[=]=]0) | Favzor 1] o1 ||
se. | 59547 . =Emm  m M e
(b) MASS o . S
M MM M2 0 Favask 12 | 0T | #m & M
(c) BMASS se.| 59547 x| Faszor =] &ot || | o | WJ\[]}
e o mm|[=o0) w | w0 | mm s ncl
se. | 59547 [ [ #m & n | va || ot || Javesr 2] =2 0
(d) BRSS —
e | 59547 (1)) [z]= o | Fovzor =) soc ||[mm & nc ] vs ()
se. | 59547 ()| m | m || ot || vovor =) v ) (ivg
(¢) BMRSS —
w | m i) ==00 | w | o [ we & s v ]
% 2: MASS, BMASS, BRSS, BMRSS 04
& T, HAGEOMREHFZ HificezgTcE s 2 en 3.4 TILFYRAIVERFEE
Hfixn s,
WS ODDRAY 2R THFFETHI L&
F 2 AL HHEE LIS, KFIROERTIE, WD
3.2 BRSS NDRAT DflAGHEZRT, FFlllTRESR, K

HAFED & 572 SOV E53E% 9553572 £ D SVO S3EIT
FIER T 2 B8, GEIEON OFF 2 % FHiz 75> 2 & TRIER
WENEGES (1,9, ZOFXFEHIZ, EIEOM O
%zﬁl?%%m%§®?% Tﬁi%?»%%%?
%, BRSS X, M 2D &5z, XHiZ &z SOV-SVO
ODE%E’J&EMIEEUﬁz %:ﬁoo & X H DV\JOD k=2

ZEHE LA\, SVO-SOV OFENEY O X — v %
BRSS.F & L., SOV-SVO % BRSS.R &9 %,

3.3 BMRSS

BMRSS 1Z. BRSS (212 T BMASS @ & 512\ <
DD XHiE Mask ULTFHIT 2, ZOHFIFEEHX A
213, REBEHOEW=2—F )V xy T =225
THLWHHER R AT THE NS, RIEHF O HPFTE
BNETTH B,
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IZ, BMASS & BRSS & OfflaE b3 HAGERE SR
WraFMALZAARESEHOEHFE XA TH L2
JASS ki d 5, 7. HAGEUNDSEE ﬁbf
HETH %2 MASS T 5,

4 FPER=EER

2 TDEERIT OpenNMT 4] 2 H\WTHT - 72,

4.1 F—¥tv hk

$% U 7~ Hi22 8 E 7)) BMASS, BRSS,BMRSS ¥
TNETNDOINF ZA 7 DAGEDLE %S 5D
AT AT —Xty M, BEET — XX WMT
WZHEWTAEENTWS News Crawl & Common
Crawl?, XERT — X IZHHEHERa — 2 ASPECI[T] &

Thttps://github.com/OpenNMT/OpenNMT-py
2http://www.statmt.org/wmt19/translation-task.html
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Sk F—X+w bk VR
Ja Common Crawl 22M
HEGE En News Crawl 22M
Ru News Crawl 22M
Ja-En ASPEC-JE 1M
. Ja-Ru JaRuNC 12K
XFER
Ja-En JaRuNC 42K
Ru-En JaRuNC 84K
#£ 1 T—RE

JaRuNC[2] Z VT, & 1 KBRS NzF— &5 o
ZTEBT 5.,

4.2 ZHpi%E
TEHOE FUDIME N2 HFFEDOE FILOK G
rind,

1. MASS: [8] LFHBkDE Y 71 V2,

2. BMASS: MASS D& 5IZT7 VA LT h—=0 V%
Mask 95D Tld7a <. HAREOHi% A\ LT
WL ODRDXHINDETD b —2 % Mask,

3. BRSS: HAFEXZMHWT SVO-SOV (BRSS.F)
& SOV-SVO (BRSS.R) % %,

4. JASS(MASS+BRSS): BMASS & BRSS % &
WIERIVF R AT Hi%E,

5. MASS+BMASS: MASS ¥ BMASS #&A7-~
VF R A HHE,

6. MASS+BRSS: MASS & BRSS 2 & A7Z~< )V F
R A HRAHEE,

7. MASS+JASS: BMASS. BRSS & MASS #&
ATERIVF R A2 HRiHE,

8. BMRSS: BMASS & BRSS % — DD #EJ&EEIC
U7z fiai%H,

9. MASS+BMRSS: BMRSS & MASS #&A77Z~
WVF R A EFFH,

4.3 Fine-tuning

Fine-tuning (¥, HAGE—3EE (Ja-En), HEE—HA
i (En-Ja), HAGE—0 Y 73 (Ja-Ru), H /7‘£—
HAGE (Ru-Ja) DD DA TERT 5, FilDOXE
T Fine-tuning 35 :

1. Ja-En & En-Ja: ASPEC {ERI— 295 3K
~IM XFRX %Y 75 > 7)) U, Fine-tuning 3 %,
2. Ja-Ru & Ru-Ja: [2] D& 512, JaRuNC iR
I—XAZFIZHE A (UND &R (M2M) OF
FRE 7 )L % Fine-tuning 35, M2M €7 )L & {7
LB 3] DX DI CTHICHIREMSFEZ XRT D
EEbh—sVEMZ 5,

£ Ja-En En-Ja
P

3K 10K 20K 50K 200K 1M 3K 10K 20K 50K 200K 1M
Baseline 1.3 2.6 9.5 176 255 295 1.5 3.7 11.5  21.0 327 403
MASS 9.9 15.2 187 223 26,7 296 | 11.0 181 21.6 28.0 349 41.2
BMASS 8.5 14.3 186 223 268 29.7 | 9.8 17.3  21.1 271 349 405
BRSS.F 8.6 14.8 184 221 265 295 | 103 177  21.6 275 349 404
BRSS.R 74 13.7 173 21.8 266 295 | 9.8 169 208 263 339 40.3
JASS(MASS+BRSS.F) | 10.1 156t 19.1f 229" 269 297 | 114 185" 222f 273 347 406
MASS+BMASS 8.7 142 182 222 267 298 | 100 174 215 272 35.1 40.7
MASS+BRSS.F 10.87 16.0f 19.0 22,7 268 29.9 | 12.00 19.0f 223t 273 347 41.1
MASS+JASS 10.7f  16.1T 19.37 23.2t 27.1f 295 | 12.67 19.2f 23.0f 28.1 348 4038
BMRSS 9.6 154 184 225 266 295 | 11.67 183 2227 271 347 405
MASS+BMRSS 9.9 155 186 221 268 29.7 | 11.57 182 222t 268 348 40.6

# 2: ASPEC HHEMR I — N AZHWT 3AK~IM XA 7YV I UK/ S&EOER v 71 > 7
BETHDHILDEERT,

BLEU 227, {if. £® BLEU 227 % p < 0.05 T MASS & b #i&FHHIC

— 1063 —

Copyright(C) 2020 The Association for Natural Language Processing.

All Rights Reserved.

BIT5



. UNI M2M
T7I)

Ja-Ru Ru-Ja | Ja-Ru Ru-Ja

Baseline 0.50 0.72 1.70 4.49
MASS 0.96 2.84 3.08 6.54
BMASS 0.97 2.77 | 357t 7.12f

BRSS 0.85 2.36 3.11  6.98f
JASS(MASS+BRSS) | 1.20  3.08 | 3.36 7.92f

MASS+JASS | 1.07  3.450 | 3.02  7.061

# 3: JaRuNC(EDREJH> F ) &) 815 %5 BLEU
237, ti& FOBLEU 237 %%p < 0.05 TMASS
L OHFNZERTH DL DERT,

4.4 ERER

#£ 2 TIXHIEXER I — XA ASPEC % W TRE
FENrSEEROWL D9 DHFEE2YIalb—b LT,
R 3IFHAGE O Y TEMROEDKERY F V) 4T
Hb, ZnNohs, FRIFEHEEHLZIZIETIRTO
FET, BHIFHZMHLAVHEL D £ &\ BLEU
AATIZIRBZ N b5, Tk, HiEEOEE
ME2RLUTWS, KIZ, JASS A MASS & v —#i
IZENTE D, JASSHMASS DFAGHLENRE S 5
LOBBEBNTWEZLERULE, £, HITFEEOR
HISFERD BEP R A VIZE > TEDLBZ S
2z L7, BMRSS & MASS+BMRSS 1%, MASS &
DRERZM LXRT, YILFXAZ THEYIL#EELZT
HAFH 2T OEEEEZRLTWS EE I S5ND,

5 &b

AR TIE, WESURENT 2R 6 OIEHMZ TG H T 5 FHis
BFiLETH D JASS (JApanese-specific Sequence to
Sequence) ZREL7-, ZOFEIEX. HAFELZY —A
E7E X =7y b UTEHEORERARTITH T 2 Hi#
YCMHHATE, MASS R EDEREITKRT LR WERTF
BHOREBFER L5, ASPEC O HARZE— HFENREB
& U JaRuNC O HAGE— 1 ¥ 73BN RO ERIZH W
T, IFLALDIKERY FV AT JASS 78 MASS &
DEHEBNTVWBILPRINE, THIT, MASS &
JASS OfiABLEIE, A4 DHELD HIEE0ITE
NEER2E269T2 %2R U,

£ 3Rk
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