o

aup

FALER 2 30 RR S Fam IR (20244E3 1)

JParaCrawl v4.0: 75O K= 0= #B LT
AFUERERIA—/IN A DIEE

AN B e e, kH B
INTT 2 3 2 =4 — 3 a U RI2EEMEZEAT
makoto.morishita@ntt.com

e

BRAEDOEMBIFRE S VT FICHRa — 22 H
WTERH XN TED, ZOBFREE IR a — 2
DELBICKELMKELTVWS, AT, Fizi
V7% ru—)LUHEMNRYZHMET 22T
KR H IR a — 2 2R L., BEREEOE L
FEHS, BRBZOBZ U Ry —> 7 RIERL
THIRXBGFEET IV 27 A FE2HATLZZ L
T, W ZNRSUNEEZHIET. 90V = 755
INEE U 72 MRS & DARIE R U 72 H S0 ER a2 — % 2
JParaCrawl v3.0 * §bH¥ 23 Z ¥ T, A5l 4400 F X%
25 HERKHFBEONRa — R AZERTEZ
W LT EBRCE D, Fireianfila — X2 H
WTEEE U7 BHERE TV 5KE & 72 00 B C i O BN
ErRET 2 2md, BB, SEWER L 72X0ER
a2 — S A % JParaCrawl v4.0 £ %fF1F. F’ec2 Do =7
B4~ ETHZEERF IR D BEA S 2 TET
55,V

1 EC®HIC

BAED = 2 — 7 UBEMEBIERE 7 ik, IR
a—RRAEHWEHE D D OFIE(2,3,4,5 TH¥E
ENTWV3, RRHEEFIEE TV (LLM) O HH]
BRI — 22 HHT 2 28 T, Z5iE
DOHfE - ARMESAETZ PSR TED
[6]. WERT— R ZOEEMHIZS HITIE LTS, Z
NoOETFNEEER, MiRa—R"2XD0H & &0 H#
R SEEEMAMREIC KR EREEERE X5 LN
TWAH, KEBRGRa — 2B — Rz X T
WBEREMIELNA TV, flZiR, HELREDE
BN TS CIBUBEL DRI RN E ATV S b
DD, HETRXELFERED S DIIFERES. 7
WVEERICKRERMEEE oTWb, 20720, K

1) AFEE JParaCrawl v3.0 FHERIF DR [1] & H L ITMEEIE
L7dDTH 5,

— 2330 —

FTIRE SRR Y 2 7 R— 2D HIFNER a —
NRAMRT 5, BE. HETRAHBEDOXEN 2 —
PRAD 1 DIFH 2100 7 X DXFFRY % & e JParaCrawl
Vv3.0[71 THD, Iy = 72 K Z7a—1 L
WERC 2 BBt 52 2 & THEEIR TV 3,
AR — IR FFEN & LT 2 2 /NRBET B
D, 2022 EERBRICEFD LT > TWB 720, &
DEMEEZATVERY, ZD7D, KFFETIEY =
TEREHNCHE e — L L, MRXEHMETZ
T JParaCrawl 2 — S A BILK/EH T 5, AWFET
. ZOBEZ 59 RU—H—h 5 IR DFLE
T2V 2794 POMEERITEZ LT, XHRE
BAMREZME T2 2 2HIET, £/, #Hz2
TER L 7=0fiRa — 22 W, EHBXUHKED
FEMEBIER DREE DS ¥ D & 5 121A] B3 2 20 % FEERIIC
RS AWFFETIER L 7208 @ — % 21X JParaCrawl
va4.0 L 4T, SHROMADI-DIcFKADY = 7
4 FOTCRET R TETH 3,

2 EEMZE

PER T — S 213 RE & 12D o AR 2 i 5 %
TR END ZenZ2W, FlZIE. BINESD
D HAERK X 4172 Europarl [8]. EE#HDOEHER
P HAER S 7z UN MERI — %R [9] R E DD 5,
INHDOXEZ, BEE SRR ENLBHRL TS
D. XEIDREDXET =R eHoTWbdILd
H2BDT, BHITHNRX BT 2 eNTE S,
Ll —RICX R T =28 IRETRBIX M
TV A NERCEIZZ < RV,

EETIE, v T ORI EMH T 2 F LD Z
CIREINTW?, v 7 FidiZ2 @MU ETEDS
N2 T4 IDRZRFEL, 25V olkkve T
B4 b OMNIRCEHMH T 2, v 7 BT, A
REGPLTE OXRHFEMEL TB D, KB

2) http://www.kecl.ntt.co.jp/icl/lirg/
jparacrawl/

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



F1 JParaCrawl 2 — R 2IZEFEN 2 EEZHLD R0
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v1.0 4,817,172 125,216,523
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3 JParaCrawl T¥¥ L 2BIERE 7L @ HEFHfifE (BLEU / COMET), JParaCrawl €7 LD 5 EREAIT DS DEK
FTmRT, BT H, JEZHERREZEEL TEREN T A ey b THDB L ERT,

R EEE2H
FTAMEY b v1.0 v2.0 v3.0 v4.0 v1.0 v2.0 v3.0 v4.0
ASPEC 24.7/87.7 26.5/88.4 26.8/88.5 26.6/88.6 18.3/81.6 19.7/82.4 20.8/82.8 21.4/83.2
JESC 6.6/72.1 6.5/723 65/72.6 62/71.8 7.0/66.0 75/67.6 8.4/68.1 8.2/68.2
KFTT 17.1/80.8 18.9/82.4 18.1/82.4 18.1/82.5 13.7/72.8 16.2/74.8 17.0/74.6 17.8/75.3
TED (tst2015) 11.5/76.8 12.6/78.0 13.1/789 13.3/79.4 11.0/74.4 11.9/753 12.0/75.8 11.9/75.6
BSD 12.4/83.7 13.5/84.4 13.9/85.4 15.2/86.0 17.4/79.4 19.6/81.0 19.9/81.4 20.0/81.7
WMT20 News E-J 20.7/83.6 21.9/84.7 23.5/85.4 24.2/85.8 21.3/84.0 23.3/849 23.9/85.4 23.7/85.4
WMT20 News J-E 20.1/85.8 22.8/87.0 23.5/87.7 24.4/87.6 19.2/78.3 21.0/79.3 21.9/80.1 22.9/80.4
WMT21 News E-J 21.1/82.4 21.8/83.9 25.0/84.9 26.0/85.5 21.9/83.8 23.1/84.7 24.3/85.2 24.2/85.1
WMT21 News J-E 19.6/84.2 21.5/854 22.4/85.7 23.1/86.1 18.1/757 20.7/77.0 21.3/77.6 23.2/78.2
WMT22 General E-J 20.3/81.8 21.1/83.3 23.9/854 249/86.0 21.9/84.2 23.4/84.9 23.8/85.4 24.3/85.6
WMT22 General J-E 16.1/84.7 17.7/85.8 18.6/86.5 19.3/86.9 18.4/78.1 20.5/79.4 21.3/80.1 22.5/80.3
WMT23 General E-J 17.6/79.7 18.3/81.2 20.5/82.4 21.0/82.8 19.0/81.5 19.6/82.2 20.9/82.6 20.9/83.0
WMT23 General J-E 16.9/85.5 19.2/86.9 19.8/87.3 20.4/87.7 17.6/77.2 18.8/78.4 20.2/79.2 21.4/79.8
WMT19 Robust E-J 12.4/72.7 125/73.3 14.4/76.6 14.2/76.9 15.6/76.1 16.8/77.7 17.3/78.2 16.4/78.5
WMT19 Robust J-E 11.5/77.1 123/784 12.8/79.2 13.7/80.4 16.0/709 17.2/73.8 17.7/74.8 18.3/75.2
WMT20 Robust Setl E-J 15.2/64.6 15.8/64.8 18.7/67.0 18.5/66.4 20.0/704 206/71.6 21.6/72.7 22.7/73.0
WMT20 Robust Set2 E-J  12.7/72.6 13.0/729 14.8/753 14.8/75.7 164/758 17.4/77.3 17.9/78.0 17.4/78.1
WMT?20 Robust Set2 J-E 79/769 82/78.1 8.6/78.9 8.4/78.9 12.0/67.8 12.6/69.3 14.0/69.9 14.5/70.4
IWSLT21 Simul. E-J Dev 12.5/81.4 13.3/83.1 14.5/82.6 15.0/84.0 12.9/79.3 14.3/809 14.5/81.1 15.4/81.4
41.2 FBHE TEhZrick2b02eEZLNS, [T, Fi.

R E T DB ITIE fairseq [25] & H W,
small, base, big ® 3 DD H 7% 5 K & X D Trans-
former [5] BTV EEE Uz, (F8RFE 7 12522
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Tk, FOMDT A My FTiE big EFAEME
AU~ BEIEFHMEfE LT sacreBLEU [26] Z W
72 BLEU X 27 [27]. Unbabel/wmt22-comet-da
EF ARV COMET 227 [28] ##E T 5, 7
B, UToEBR e 0BRERZROLDIT, TXTOD
7 A Mt v % NFKC IERHML L7z, FEMH7R FEBREE
WZOWTIEfER A IR T,
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Za 7 & HIZ i S % [29], JParaCrawl v4.0 T
HELEETLIE I9DT ALY FDI b
HTix16, HETE17D7T Aty b TUHID
JParaCrawl % [0 2 /G % 2k U 72, BIEH I i
X, =a2—R, SNS R ¥ DL B FHICBWT, #
L\ JParaCrawl 25 NMT 7 LOFEEZ#H L EI1FC
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IE:S:

FAbMEY b 58 B BGEERL
ASPEC [19] BlfR iR 1,812 39,573
JESC [20] L = 2,000 13,617
KFTT [21] Wikipedia 7.5 1,160 22,063
TED (tst2015) [22] TED Talk 1,194 20,367
BSD [30] TFE 2,120 19,619
WMT20 News E-J [31] Za2—2 1,000 22,141
WMT20 News J-E [31] —a2—2 993 24,423
WMT21 News E-J [32] —a2—2 1,000 23,305
WMT21 News J-E [32] e 1,005 24,771
WMT22 General E-J [23] LA 2,037 34,037
WMT22 General J-E [23] WA 2,008 29,100
WMT?23 General E-J [24] bANE] 2,074 35,086
WMT23 General J-E [24] PLH 1,992 33,542
WMT19 Robust E-J [33] Reddit 1,392 19,988
WMT19 Robust J-E [33] Reddit 1,111 13,390
WMT20 Robust Setl E-J [34] Wikipedia 2 X >} 1,100 29,419
WMT20 Robust Set2 E-J [34] Reddit 1,376 20,011
WMT20 Robust Set2 J-E [34] Reddit 997 15,866
IWSLT21 Simul. Trans. E-J Dev [35] TED Talk 1,442 20,677

K5 TEHNEEF—RICETN B L URERR
FERL, ASPEC IIAKA 300 I X D¥EF—XEEATH
B3, SEATHGEIC D & HETH 200 T X D A% B I
L 7= [36].

=& OB HEREL
ASPEC 3,008,500 68,929,413
JESC 2,797,388 19,339,040
KFTIT 440,288 9,737,715
TED 223,108 3,877,868

F6 TEHNa—RRADATEE LEMRES LD HE)

ZFiifiE (BLEU / COMET)
F—X ¥H H#E
ASPEC  44.3/90.4 28.7/82.5
JESC  14.5/76.0 17.8/70.9
KFTT  31.8/85.2 23.4/78.5
TED 11.1/76.0 13.7/73.1
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7238, ASPEC 134K 300 I X D¥EF— X% E&A
TWB A, JEfTIZEIC D & SETH 200 T XD A %2
B L7z 36]e mEHIEE T —XDATHEL
T-#HERE 7 0 HEIRHEifEZ 3£ 6 12”3,

JParaCrawl v4.0 % Fl\W 7= BHER € 7L 25 R D AL
Yy LT, WiRa—, 32 % sentencepiece [43] &
F\N T unigram R % & 2 1Y 7V — RENIZH
HL7ze OB, #E3ENZ 64,000, character coverage
1209999 ¥ L7100, /. REIXFIZOWTIX

10)  JParaCrawl v3.0 {ERLIRHIEFEREE 32,000 & L7z, a—
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Architecture Transformer [5]
Enc-Dec Layers
Optimizer Adam (8] = 0.9,8, =0.98,¢ =1 X

1078) [37]

Learning Rate Schedule Inverse square root decay

Warmup Steps 4,000
Max Learning Rate 0.001
Dropout 0.3 [38]
Gradient Clipping 1.0 [39]

Label Smoothing
Mini-batch Size

€5 =0.1[40]
320,000 tokens [41]

Number of Updates 40,000 steps (v4.0), 36,000 steps (v3.0),
24,000 steps (v1,0, v2.0)

Averaging 100 27y FZLITETAVERIFL,
B8 F v 7KLV OFYEH
w3

Beam Size 6 (XIRIT & 2 IERULAT &) [42]
small €

Attention Heads 4

Word-embedding Dimension 512

Feed-forward dimension 1,024
base F5E

Attention heads 8

Word-embedding dimension 512

Feed-forward dimension 2,048
big E

Attention heads 16

Word-embedding dimension 1,024

Feed-forward dimension 4,096

Byte-fallback 12 & D UTF-8 DN A MO AE HE
WEBRBZITo7, BIIRET A ZEE T 2RO
MZeANAL R= T X —RERTITRT,
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