SR AR 29I RON S FE R UE (20234E3 /)

ENYRETIN L EERAOEEESRA AL
A&ED 5 FEA DR

HIFARRS RAER AHE

TG R

NHK SOET S AT

{miyazaki.t-jw, nakatani.n-ge, uchida.t-fi, kaneko.h-dk, sano.m-fo}@nhk.or.jp

e

FREIERND 2 VPR 2 K- 7= NI
Lo TH—FBTHD, zhod N3 5 1EHE
IS FREEHVZONLEE LV, RAWETFETOD
THHAR AR X DIEFTE T 272012, FiE CG 0 HENA:
B 2T LADOBFEEED TS, AKFETIE, FiE0
HENA B W 2 HAGE-F5 OB ERFiE I D
WTiRN 3.

FEEIIHERa — 2 DIERDHE L Wiz, BEHFED
HEEEI IR D 2 — 2005 & b BWBHERKSE 215
57912, REFIETIEHERE T LD Encoder IZF
MEEETLEHAWS. £/, FETREELHAD
K EDEME T2, HESEEAFNCREL -
BIERFIEZ2 AW CEEIICEE Lo 0@ &z
EIHZDONREE LWV, 2T, BERESAZHWT
BIER U 721212, BN 8ERER e Ao HARGE
M5, HAGEDOBEHARBIADTFIED L OETICHIER X
Nl zHE L, EERAZ%Z»HE XHZ 5 FE
ZIRET 5.

1 IXLHIC

ERKED 2 VNIHMPHICHEREZ R > ANIce -
T, FERIE—SETHH, HREREYOEHE SR
RZOEZIHEILLIDBHBEP LT VWEER D
22— arFEERTHE. TDLOIRANEBIZ
U TEHEERERZRMLET 2B, FaEzHVS
ZEHREF LV, BRBEEAMEIC 15 7 EOFEEK
EOEE SN EEIED 572, BuESFICBn
THFRIC X2 IHRIBHEDOILFTELRD LN TV S
[1].

FHERME M T 2 7-DIEBFHOEH 2 FihiIC
BER 3 2 FEHEIRE ORI EDRETH 50, W
ExE VTR A LZEIER T % 2 FE5EERE OBUIIR
LNTHED, FIRTIEFFEEFHOKIELRILTTIEE L

— 2528 —

BHAZEAA | WD SERICNTITE<ENS TLELD

B

v
FTHEE| Ful, H\5, B, [, N, L, HAL,
3L, 5ULY, N
| Fmcexm

BE1 F5ECGA MY R T 2 EK

W, Z T, NHK CIEHAFEOXEZ HEITFFEIC
BRI 2 F3E CG 7= X —> a > (LR, FihiCG)
D HENVEREM O R ZH#ED TS, TNETITR
RIEWMP AR —VIERZ 2R LT, HRHCH
RUZERN R FEREE T L — ML, 77—
2y AEDETFE CC x HHERT % iz
PR L TE7/[2,3]. 26D —E RITEMN K
T — X B HICIEMERTFRE CG 2K TE 3 KM, &
BT 2ERPBEZINTED, HAD=2—2%
COEMERMRT A2 dTERDP o2, AT K
D IRIENEHRZ FiE CG ICEHT 2 7-D12, HEME
% W78 CG AP O #ED TV 5.
FERBNER & W72 F58 CG AR X 7 2 OREEX
1R T. ATIOHARGEISHEBEREAMNC X b
TERHGEANICHIR N 2. FalORBITHE LK H
FEOEET — XD LOE—YarFy IF ¥
WEDIERLTH D, BERERICHDETENET —
REOREELEDL L TFE CGCHERTE 3.
ZZTHW2 HAGED S Fafi OB 0 3
Y LT, ¥3%E7T—20PRE, FX4 VDR
DRZEITFoND. FiEEZTHZIHEESTEI RV
», HEWMEROEEF—2 e LTHX 5 &5 xR
a— 2P, FREZ X 3B RIBMA R XN T
WA DEMBR SN T WS, XA VIR D
BT3B, X512, FHEESRI LORILHEIHR

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



RHIEEIC X o TR 2720, MEMERLza—
NRABZDFEMS e LWV, ZOMMOREL
LT, EERHOBERPH LW BT oN 5.
—BOEFEXFETHINIEERIIZORFLHIC
HRLIZDDOEAWEZeNTES. —Ff, FihT
FHIZE TEE) WS A NAE T3/ ) 20O HE
ERIENTFEFEHT 2R EEFRTHIETEZHD
bHEN, 'FR) 2 W NBIEZEREFNDLTD
BRERICUTEER L My () » T o2
HEETRI LY, XX hRHAFEEZHASGDYE
TREXNS. 2079, EEHAFOBERICIEES
HENCRHE U 2BERF RSB ETH Y, 20 Hu
%7212, XEKROBERMEROEE A4S % E
XZ DR,

ARTIE, T—R2ADDRRXER S 72D DHFIF
BETNEHOCIARWBERFRRIC, EEAFHEZ XD
IEMEICRBT 272D D0HBRE XX ZHlAGDE
PERFEZIRE T 5.

2 FhEME

21 FL—=RRINF—%2BVW-BEZHRZ

Luong et al.[4] {ZBFHERD3HE U WARHIGEC{RAHERE
TV —RARNVE—ICEEZBZTHRT 22T, Z
NOOBERR D 2 S FIEEIRE L. L —A kK
NE =% H07#RIEZ DT AfvoiT
BY, BIFLRBEREEIRE SN TOVS [5, 6]

INSDOFETIE, BADEX—F vy r2LTW53
Za—RARYIHEH L, hoBEEREATH IEE
RIAOFFGR Y ZBRATRETH 205, L — ARV
R—ICBEEHZ2a—R"AnGHREFT L 2EE T
BLINENDB.

22 FpFEBEFILEZBAVWIZEER

BERT[7] % RoBERTa[8] /& ¥ D HH[FEHET L%
O EEER LD 2 B ShTn 3.

Imamura et al.[9] I& BERT % #IERE 7 /L D Encoder
CLTHHT 22T, RIZEE T —20DR0E
et OBHERF ICBIEREgE M L5 2 Z e 2R L T2
[9]. ARFETIEEA L 72 2 BERE 7112 Z D Imamura
etal. PR L7ZET A LIZER—D D EH W3,

Clinchant et al.[10] (3 ZE R £ 7 /L % Encoder &
LTHW2 Z 2T, Hifiic BLEU 22 774 ¥ OFHER
PEREDA LT 27200 TR, FET X8 5 F
AAYOXEOMRMEREZFA LT 23R 0H 5 2

— 2529 —

ty t, -+ <EOS>

-
Decoder
Feed-Forward
hs, hs, o | context-attention |
S & [Cselfationtion |
Encoder (Pre-trained) self-attention
[__embedding |
ﬁ
<BOS>t; t; -
= (FEEAA(Shifted))
[ __embedding |
0
<$> 51 Sy ...
0
[ Tokenizer ]
-
BAEAN

E2 HRE7TLOBE

ExRL7%. ¥£7z, Zhuetal[l1] IX¥H 7T -2 DA
5% U7z Encoder & ¥ €7 /L% Attention
Mechanism % W THHASDHLE 5 Z 12 & b BIERE
RED[A L2 EB L 7.

HHTFE T T S EIER O TEREM TR = 2%
BOHFRFTX 20, — TS T8N TEDFEEN
HATFHETNVOERIREZINS 2D, TL—2R
FRNVE—ICEZRZ TEB/ DLWV,

AT, FHiFEEETALZHOTEE T —XD
Y200, L —ARVKE =% HViER
REHOB I LAKORUEZAfEE T 52
<, BERMREEOm LY I, =2 —RATHNLH
FECHPIHEEADONICZ AJREL T 5 2 ZHIET .

3 BEERFE
RETFIEE, N—2 LB BWAREF U X 2K

R e, BERMROFRE IO 2Oo07vnYy 7
oid. LR TENZIUIZOWTEHAT 3.

31 AN=XBB3EEREFIL

Transformer % FJ L 7= Encoder-Decoder & 7 /L [12]
Z~N—Z ¥ L, Encoder HHICHAFHEET LEHWL
b0 EFMAT 2. K2 CHHRETF VOB E R
3. AJTHAZE S = {51,852, ...} TR EET
VDB 7% % Encoder IZ AL, FHEEIIHIGT 5
N7 PNVRBLH = {h,, h,,... b, } 2155, ZODE
X, ng 1X S D Token % K F. Decoder 1213, F#]
WWXEEZR TS (KHFD BoS) &, Encoder 70 5
DHEANL, —HETORDHEEEZTHTLZ XS
WLUTHERR T 2R s (Mo E0S) 231X
N5 ETHERT 5.

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



3.2 HFRGEROFERETHRZ

3.0 HITHARLBERET LV ZH VT, MR T3
AT E B o [EA RBHDFFAER D & 0 HEEICRHIER
EhlehroRa7zitBT 5. BERER»SH, 20
RAAT7 VBRI LEEFHFERLICL D BEEHZ
%2t T, MIHROFRE MR ZHET 5.

AL SHDn o nw ZEHOHFEN SR D SV
NEEPZTZNWTIL—XTHBLT B DS
% Encoder IZ A1 L7256, BIEREERT HD m
o m HHETOHBEIOLRDEZ 7L =X T 1T
BIERX 2 L p(1'|s7) Z#BIFRE T L 53K 9
5. BARMNICX, T RO HEE 1, I
FE p(ta|T71,87) 1, Encoder IZ S %, Decoder IZ
BOS & T/-' 2 AN L7z & FICHGE 1y BHIIE N
TEr LTHENTES. T OFHECHRKT
HobTEOS NI LEREH L, HEF
B o 72 DR BHERICE p(T|S7) £ 3 5.

Py ISy =
m’ 1
([ T peami" si) x pEOSITL 53)) ™™ (1)
k=m

COEaBREEZH VT, #IRIToOXH D
S REERAE R D T CEIRR I N EE R RS
score(T|S7) Z#LIFD L 512F 5.

score(Tp' S = p(T'1S0) - p(T1SE)  (2)

T, pTrISTY i, AL S e s RREL
7% D% Encoder IZ A1 L7258, BEREER T @
T ZBRELE S S 02 BER L E 2 &
L, TN FRETALSEHT 3.

AT S 2wt LT score(T |S7) DA K & 72 %
m,m’ WOWT, S¥ BT IHREh7Zb0bH 5
LARZL, WIRERT RO 1 2EEICLD B SR
5.

4 RERSRMF

41 FFE=—a—X—NX

FHfSEERIC X, NHK CTER L TW A Fifi= 2 — X
a—R 2%V, FiE=a2— X3 — LR NHK
THELTWS [FiE=a— 2] %2009 4 4 A »
SINELDDT, BHOHAEEFOEESHIL
&, FREMUg, FEEMGoF X Z L EK 160,000
XM EENTWS., FiEgoFEZREZLIE, F

— 2530 —

‘1 Falima—Ra—20fl.

o | SRFRARORR ML, TEHHED
W R RHERT 2 &S MUPTTVET,

N, K&, . pt 3,8fkE N, 5AK,

PRI, N2, N, TE 3, 21, T,
wEHEL 1,72 1,81, [HERF5],
HiZ, pt3,N

Foa— 2P OFFEMGERIC, A5FS CoDAV
WEDHEZDICEETRILTWS., EEREILD
fleR 11T, RPOFFESRILEZ, v~
XYY CFFEHFEYZRGLLTWVWS. NIZH5RT =
#, pt3lfEELezzhzhEL, FEETIT3]
WA NMMs? 2R3, $72, &AL 1) R DHEE
RKEBINEG XN E, RUCE®RERSEBOT
FRHEED DRI L2 0T, T HAE-TiEEE
HiL) [13]ICHELL TV 5.

SNz odr s ERERE Ohif, ks, A
%) BEFND 69,776 XEHEBRICHW, FHT—X
M 66,776 X, BAFET — & 232,000 X, FHfiT — &2
1,000 X273 X912 VX AITE L. FEHc
XHICHE T 2EAERREZ AFICX ML, HAR
FE-Fa O TOEERBORIADNIG T %2 L.

4.2 HERFRTE

MR E 7 Lz ¥ @ 53T IE Pytorch[14] &
Transformers[15] % W 7=, 8 R F 1% D Encoder 12
W 2 HEi2%E % £ 7 01213 rinna SRR 2D B
L T\ % japanese-roberta-base[16] %, Decoder {213 6
J& @ Transformer Decoder % W\ 72. & 7 /L D & #
L2 1% RAdam[17] % FI W, Decoder i O %8 K %
1.0 x 1073, FHF1¥E € 7V % W7z Encoder FR D%
BHRE220x107° 2 L. FHI Ry 7 8BEHRK20
¢ L THI3ET — & @ BLEU HDSIRK L 1R 2 ET V%
FHEICH Wz, FEEEAZRDET IOV T F
YRLY—FRZEZTIETY, ZohTREON
REL R 2ETNZHVWTEHEIL 7. 72— FRIZIX
Beam & 10 @ Beam Search % 7=,

FREDRERL, ¥E T — 2Pz 3ED EHERT 5
BHEENBH S 8,767 & Lz, ZHUCEENRVE
FEI, BT OOV ICE L TEE L.

FHETIEOIRTERRELRY, BREEEL LTH
WO NERLFNTHB LR WEENDH 5. SED
EETX, BRELFAOERE XMRIOBRI, b

1) Children of Deaf Adults: JEH [HEH 2 IO T ¥ % T,
BETHhOE—SHEIFHEOADZ L BIET.

2) Non-Manual Markers: a4 % AW TEKE EH T 28
fE.

Fili

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



DIEBEZED TR REBIC DO 7L — RIZHAZED[H
EEEZECI R S I DO RAQRVIE %) 151 by || P ab

FiETHEERHEORHEADI KT V. SEIEE
BENC X 2E2HRT 272012, EHEREOE
T ZEEEICIE, FANSHSR & A R oSO &
W ANFTHARE-FEOR TOREAR RO XSS
I L7b0ZHW.

4.3 NR—=XF1VF&

EHHEE £ TV %EH WA W No Pre-train, 7 L —
A RN KX —% H W3 Placeholders @ 2 fHLH O Bl &R
ETFTNER—ZAT4 e LTHREER KT 3. 2
B, BEFEOFHFEE EZHVAIEERE T VELT
Tl& With Pre-train £ &7l 3 5. No Pre-train £ With
Pre-train Tl 3.2 i Cib R 7=[EE HLFA D FHIELE = 1
A% LHE, LBRWEED 2 R =IOV TE
nEhMREE g3 3.

No Pre-train HFIFEHET N ZMDT, ¥EH T —
RDAHDPHLRRET N ZHEE T 5. FEET LI
6 J& D Transformer % i\ /-, FERIIBRE LGRS
#ohlz50x107* 2 L.

Placeholders No Pre-train ¥ R D €51 % H
W, FERRICERRRE NG, W, iz hz
NERL TV —ZAFRNVE—ICBEEZTEET 5.
Fa— FRRICEEREREZ L — A RLE—ICEE
Pz TRRR L 72 kT, BERFERO 7L — X R X —
PEEZWUHTEERZ 2. ZOETILDA, RiElb
WA PR SR C I 72 TERE 2 15 72 AdamW([19] % H
W, FEERE 30x 1074 2 L.

5 SRERER

5.1 EHERIEEED T

K 2ICHEBMERZ RS, $ERFIE (With Pre-train,
BEERAE X2 1R) PR THRD FWHEEZRL
7z, 2, FHRIFEEE T VE HOBIERERED M
b EHHFORRE SRR DM T OMETEHT
XldeEZLNS.

No Pre-train ¥ with Pre-train % FL#{$ 2 ¥ | (¥
BHETNVOMHEEAERFAOE X OMHICKLD
TR ZENBRRERELM E L2 e b r b, £,
Placeholders & Z DD FEDLIIZ X D, FEHlIC
TV —=RAFRNE—=FHELRELITD, BERET LD
LEONIFERLEZ HWE X2 THoIcEfa
KEDBEZIRZDRETDH S Z ehRS N,

— 2531 —

;2 ZFEEHHR BLEU)

e G #H [ 75
BMREZV | maganl Be#masd
With Pre-train 24.5 28.8
No Pre-train 22.9 27.2
Placeholders — 26.7
5.2 EBERIOBAE-FERGTT

3.2 i TR X7 [EH R IO XTI U O 1 REFEAifi %
o7z, BEFIETHE SN DER T — &
CREE—HULIBALIERYE LGEOEMREIX
71.7% (IEf#: 1,029, #2D: 407) TH o7z, @R D T
b EZ D o700, FEECTEEHFADERIZONT BIE
BRBLOBELRTHEZHNICED 2D TH-
7o. BIZIEHAGED THEIR) &, FaET e
) T 2 WS 20D FEEHETRHT 20, Z
DH I NPT XAT 57012, HHTH
g AT, ANETHIUE Ty Mk twoHH
BERACODITCREITZ2GE1HS. 0, [
A % My Mg ZEHFSFICEDTHAILTL
FOMDTHS. ZOEDIAD A 88 [HIFEAE L 7.
DWTEZ-o72db0n, THA S—HEbobT
THBAK 72y, Mg HASOE THIFZRET
LZHEEREAREO—HE LTHNT 258 TH-
2. ZAUX 59 EFEELR. I sidosx—AbA]
HEZR 72, L—VETHIELAJEETH 5.

IHPADD 8D, B DZIF 1 HEEDR
PRIZEBHDT, FERMERICKRESEET 313
DD IV R» o7,

6 &NHOHIC

AR TIXHARGED & FFEHGEFNCHIER 3 2 B
RFEFEICOWTHRAR=. BHERE T )LD Encoder IZ5H
MEEETFLERAY, £/, TL—2AFRLEX—%1#
DI ICERINCERRIZ E 2 2 BERFIET 12
R BEFHRIR-ZA5A VFELHBLTE
L7 BRREREDMS S 5 Z & ZHRER L 7=

SHOBEL LT, SHoEETIXEARBII
TE2FRORBEN DO EZ YIRS 272012, 7
T=RDYN T IWZZEDT =2 OERLIZEED D
RWEERFEH LD, Ihze Rz 28EIC
ZELUIGEOMELHRE T 2HEND L. £z,
FHERIEREIC & 1EAG 3 2 BHEROT e BIERAE R oM T o [EH
BREFADR T ITONT, HEHOEFLEZH
B35, HREM EEZXD 720,

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]

(3]

(6]

(7]

(8]

(9]

WBA. BEDTHICBI2ER T 7>V 711
B9 %168t 2018.

Tsubasa Uchida, Taro Miyazaki, Makiko Azuma, Shuichi
Umeda, Naoto Kato, Hideki Sumiyoshi, Yuko Ya-
manouchi, and Nobuyuki Hiruma. Sign language support
system for viewing sports programs. In Proceedings of
the 19th International ACM SIGACCESS Conference
on Computers and Accessibility, pp. 339-340, 2017.
Makiko Azuma, Nobuyuki Hiruma, Hideki Sumiyoshi,
Tsubasa Uchida, Taro Miyazaki, Shuichi Umeda, Naoto
Kato, and Yuko Yamanouchi. Development and evalua-
tion of system for automatically generating sign-language
cg animation using meteorological information. In Inter-
national Conference on Computers Helping People
with Special Needs, pp. 233-238. Springer, 2018.
Thang Luong, Ilya Sutskever, Quoc Le, Oriol Vinyals,
and Wojciech Zaremba. Addressing the rare word prob-
lem in neural machine translation. In Proceedings of
the 53rd Annual Meeting of the Association for Com-
putational Linguistics and the 7th International Joint
Conference on Natural Language Processing (Vol-
ume 1: Long Papers), pp. 11-19, Beijing, China, July
2015. Association for Computational Linguistics.
Soichiro Murakami, Makoto Morishita, Tsutomu Hirao,
and Masaaki Nagata. NTT’s machine translation sys-
tems for WMT19 robustness task. In Proceedings of
the Fourth Conference on Machine Translation (Vol-
ume 2: Shared Task Papers, Day 1), pp. 544-551, Flo-
rence, Italy, August 2019. Association for Computational
Linguistics.

Bosheng Ding, Junjie Hu, Lidong Bing, Mahani Aljunied,
Shafiq Joty, Luo Si, and Chunyan Miao. GlobalWoZ: Glob-
alizing MultiWoZ to develop multilingual task-oriented di-
alogue systems. In Proceedings of the 60th Annual
Meeting of the Association for Computational Lin-
guistics (Volume 1: Long Papers), pp. 1639-1657,
Dublin, Ireland, May 2022. Association for Computational
Linguistics.

Jacob Devlin, Ming-Wei Chang, Kenton Lee, and Kristina
BERT: Pre-training of deep bidirectional
transformers for language understanding. In Proceed-
ings of the 2019 Conference of the North American
Chapter of the Association for Computational Lin-
guistics: Human Language Technologies, Volume 1
(Long and Short Papers), pp. 4171-4186, Minneapo-
lis, Minnesota, June 2019. Association for Computational
Linguistics.

Yinhan Liu, Myle Ott, Naman Goyal, Jingfei Du, Man-
dar Joshi, Danqi Chen, Omer Levy, Mike Lewis, Luke
Zettlemoyer, and Veselin Stoyanov. Roberta: A ro-
bustly optimized bert pretraining approach. arXiv preprint
arXiv:1907.11692, 2019.

Kenji Imamura and Eiichiro Sumita. Recycling a pre-
trained BERT encoder for neural machine translation. In
Proceedings of the 3rd Workshop on Neural Genera-
tion and Translation, pp. 23-31, Hong Kong, November

Toutanova.

[10]

(11]

[12]

[13]

(14]

[15]

[16]

[17]

(18]

[19]

— 2532 —

2019. Association for Computational Linguistics.
Stephane Clinchant, Kweon Woo Jung, and Vassilina
Nikoulina. On the use of BERT for neural machine trans-
lation. In Proceedings of the 3rd Workshop on Neural
Generation and Translation, pp. 108-117, Hong Kong,
November 2019. Association for Computational Linguis-
tics.

Jinhua Zhu, Yingce Xia, Lijun Wu, Di He, Tao Qin, Wen-
gang Zhou, Hougiang Li, and Tieyan Liu. Incorporat-
ing bert into neural machine translation. In International
Conference on Learning Representations, 2020.
Ashish Vaswani, Noam Shazeer, Niki Parmar, Jakob
Uszkoreit, Llion Jones, Aidan N Gomez, Lukasz Kaiser,
and Illia Polosukhin. Attention is all you need. Advances
in neural information processing systems, Vol. 30, ,
2017.

HAFEEMZEA () KINHE (BE) . ¥ HAGE-
FRETFUL, 4 HAE N I AR, 2006.

Adam Paszke, Sam Gross, Francisco Massa, Adam Lerer,
James Bradbury, Gregory Chanan, Trevor Killeen, Zeming
Lin, Natalia Gimelshein, Luca Antiga, Alban Desmaison,
Andreas Kopf, Edward Yang, Zachary DeVito, Martin Rai-
son, Alykhan Tejani, Sasank Chilamkurthy, Benoit Steiner,
Lu Fang, Junjie Bai, and Soumith Chintala. Pytorch: An
imperative style, high-performance deep learning library.
In H. Wallach, H. Larochelle, A. Beygelzimer, F. d'Alché-
Buc, E. Fox, and R. Garnett, editors, Advances in Neural
Information Processing Systems, Vol. 32. Curran As-
sociates, Inc., 2019.

Thomas Wolf, Lysandre Debut, Victor Sanh, Julien Chau-
mond, Clement Delangue, Anthony Moi, Pierric Cistac,
Tim Rault, Rémi Louf, Morgan Funtowicz, Joe Davison,
Sam Shleifer, Patrick von Platen, Clara Ma, Yacine Jer-
nite, Julien Plu, Canwen Xu, Teven Le Scao, Sylvain Gug-
ger, Mariama Drame, Quentin Lhoest, and Alexander M.
Rush. Transformers: State-of-the-art natural language pro-
cessing. In Proceedings of the 2020 Conference on
Empirical Methods in Natural Language Processing:
System Demonstrations, pp. 38-45, Online, October
2020. Association for Computational Linguistics.
R, IRHEE. HAGEBASEUHIC B 2 FAis
BET VDR, NLHEEFRMARRER 556 - &
AR v R ER AL 43, Vol. 93, pp. 169-170, 2021.
Liyuan Liu, Haoming Jiang, Pengcheng He, Weizhu Chen,
Xiaodong Liu, Jianfeng Gao, and Jiawei Han. On the vari-
ance of the adaptive learning rate and beyond. In Inter-
national Conference on Learning Representations,
2019.

Taku Kudo and John Richardson. Sentencepiece: A
simple and language independent subword tokenizer and
detokenizer for neural text processing. arXiv preprint
arXiv:1808.06226, 2018.

Ilya Loshchilov and Frank Hutter. Decoupled weight decay
regularization. In International Conference on Learn-
ing Representations, 2019.

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



