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Pre-editing machine translation using BART fine tuning
Zhang Yuxuan
Abstract

With the advent of neural machine translation, machine translation has achieved higher
translation accuracy. As a result, neural machine translation is playing an increasingly
important role in multilingual communication. Especially in the context of international
exchange, communication in English, which is referred to as the Lingua Franca and used
as the common language of the world, is required. To alleviate this burden, non-native
speakers tend to use machine translation extensively.

However, neural machine translation does not necessarily generate English that is
native-like, which can lead to communication discrepancies. This is because large-scale
machine translation models are typically built by collecting a vast number of parallel text
pairs from the web, which includes English written by non-native speakers as well.

Therefore, this study proposes a pre-editing method for machine translation to generate
English that is native-like in translations from Japanese to English. Pre-editing involves
converting the original text into a form suitable for machine translation before the actual
translation process. Specifically, this research defines "easy to translate Japanese" as
Japanese sentences that are more likely to generate native-like English through the current
machine translation system. The goal is to convert the original text into "easy to translate
Japanese."In detail, pairs of original Japanese sentences and "easy to translate Japanese™
will be extracted from a Japanese-English parallel corpus. Using this data, BART will be
fine-tuned to create a converter that transforms original Japanese into “easy to translate
Japanese.” The two main challenges to address in implementing this method are as follows:
Obtaining Pairs of Original Japanese and Easy-to-Translate Japanese Sentences

To construct a converter that transforms original Japanese sentences into easy-to-
translate Japanese, it is necessary to have pairs of original Japanese sentences and
easy-to-translate Japanese sentences. The original Japanese sentences must be those
that are difficult to translate. Difficult-to-translate Japanese sentences are those that
generate non-native English through machine translation, so the original Japanese
sentences must first be translated via machine translation. This makes the translation

cost very high when constructing large-scale data. Therefore, to minimize translation
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costs, it is essential to restrict the original sentences as much as possible to those
estimated to be difficult to translate at the initial stage.

Japanese Converter for Transforming Japanese into Easy-to-Translate Japanese
It is necessary to construct a Japanese converter using pairs of original Japanese
sentences and easy-to-translate Japanese sentences. However, to train the conversion
model, a large-scale dataset of these pairs is required, necessitating the use of a pre-
trained model.

To address the first challenge, it is necessary to collect pairs of original Japanese
sentences and native English sentences. This study proposes two methods: the first is to
extract pairs of sentences with the same meaning from the Japanese and English versions
of Wikipedia; the second is to use an English classifier to extract pairs from a Japanese-
English parallel corpus. Specifically, the English part is screened to identify native English
sentences. To save translation costs, a classification model is used to further filter pairs
that include easy-to-translate Japanese. A classifier is trained to determine the translation
difficulty of Japanese sentences, achieving an accuracy of 0.6 and a recall of 0.3 for
difficult-to-translate sentences.

For the second challenge, a pre-trained Japanese BART model is used. BART, a
Transformer model pre-trained on a large amount of text data, is fine-tuned to construct a
converter from original Japanese to easy-to-translate Japanese. The effectiveness of the
proposed method is verified using native speaker-level English evaluations of translations
before and after conversion.The contributions of this study are as follows:

Acquisition of Japanese and Native English Sentence Pairs:
Two methods were used to acquire pairs of Japanese and native English sentences.
About 700 pairs were created from the Japanese and English versions of Wikipedia.
Additionally, by filtering 7.7 million pairs from the Jpara Japanese-English corpus,
approximately 13,000 pairs of Japanese and native English sentences were obtained.

Construction of a Converter from Original Japanese to Easy-to-Translate Japanese:
A converter was constructed by fine-tuning a Japanese version of the BART model
to transform original Japanese into easy-to-translate Japanese. Evaluations were
conducted using the native-likeness of the English translation results before and after
conversion, showing an improvement in the native speaker level of machine
translations by approximately 2% to 22%.
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L, Bt RO~ — DI T s n— A & h, BEEEIEE o — A %
Rt %.

L2 EBERIMNABERDI7AVFa—=T

T A TFa—= T3 T 4 =TT == TIZBIT 5 —RNRTIET, FFE
DHATITR L CHERNZHR SN ET V2 I LICHETH 2 L a2HET. AR
HINTIE, K7 — 2ty b BTl SN REFEET NV E, RED X X7
WXLV L7 T VST 5. O, @, X A7 EA 0T — 2 &
v N ECETNVOEAEWRAET L Z LIk T Tbvd., 774> Fa—
v EHAGRIET VORRIZ, A E Y — VL OBBRTH Y, ET VL, NE AR
MBEZ R LW D, EARY — LG L.

PLRBEA X A WA FERR ORI 3 D X 9127”77, BERT @ _EIZ, #IEE, 1%
PEALBI%L, BIERB DIEIZ 3 OB STz, REOBIERIL, BEEaGE JiE
EAARNIGEIC SN DMERERT 2Rt 7 M E T 5. 2 DORIE
J& EVEMEALREE AL S DIX, 1 DOMBEOHLEMHEHT 2%y hU—27 LA
T, BT NVORMEN, 7700 bRENDE. T —FHRIAFIET DR CTIERIE
TN E—2 X0 LKA, FEHTHENTED. 2L O8R5, ETANRKDY
BWART p—=< v A&t 2 01, HH LB A EATH 2 LT, ' T
TRy ATRE 72 B 721 C7 <, K 0 M B RIS T Z R TE

([Nﬂﬁve. Jﬂpﬂrm)ﬁ)

BERT

X 3: 555 A X A Vo FEER DAL



5. FHROL DX AT TIHIFIE TH L7290, M EZEAT L Z L TE
THOPIAER L b,
3. .39 EETIDEREM

AFFTE TIEREDEIFICHGEA X A VSR a T 50BN H DT, 5
FEAL A NS FEEROEEELZ IS T 2 2 ENEETH H. JiEA X A VKA
DOEEMEIE, 7 &2 My RO INALE 8 F a— 2 EO R AT — 2 tE v b
THEESILTWA. fEaslL, dlfE » R ERICHBIOT X My MBI 51
JEREN. AR TR T 2055 A X A VDT A ey N CTOEME L
F1 23713362 90%LL LI LT b, £ LT, IONALE 8 EF a— R ZE& Eh
D ARANNFHFE LIEGEITHT 2O EMERS 90 ETH 5. 2l &
U, RBFZE TR 5555 A 2 A Vo FERRE A RN TGGE & SEREREGEE & D IEE
PERSHOIEREIZ P HCTE 5 2 E DR END. JGEA X A IV FERR OSHRME I IARGE &
o HERDOFl Aa7 L F2 2a7 ERGEHERIT M4 L5 LR1IZRD.

F1 Score by Word Num Range (Japanese English vs Native English}

1.04 =
mm  Japanese English

e Native English 0.94 0,94

0.86

0.8

o
o
1

F1 Score

I
s
L

0.2 1

0.0-

30~39
Word Num Range

X

45D FEL AT

10



F2 Score by Word Num Range (Japanese English vs Native English)

1.04

W Japanese English 0.96
W Native English

0.90

F2 Score

20~29 30~-39 40~49
‘Word Num Range

X 5 3¥EER D F2 AT

L1, ICJIANICRBIT DT vt A OO MERE R

H AN JEGEHIE B =&

SAT 73 15. 3%
TwvtAq

HANFE 11929 90. 9%
TwvtAq

3.2 BRI E T B 1 TREE
FERRBIER 2% A SERIERISIC L 0 & 5 725 — & O\ O LR O #4035 % /LR T

X DMEBRITT DT, FAFERZIT-o 72, BRI EZRFIHILL TO@EY Th
5. ET, 3 L HIOGHEIRDOT A MEND T 7 MTRATE HARNGGE & FEER
BHFET NN 3000 2 L, 2 DT A M F—Ft v hEHER L. TDOT
— A MWHRANIGEDOT —H & > ME Ttest—ja) EREEI, TTOT — X D3 EEEER
HWEDOT —H v ME Ttest-en] EFRHEND.

FEEROF— fF& LT, NG 22007 —4ty hOTHFA N2 THARGE
BIRR L7=. RIS, B o7z 2 >0 A ARGERIRREEA 2 I EE ;ﬁ?aﬁ'b,zfa@%ﬁb
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VIR O RGET — 2y FEAERLTZ. 29 LT, BRAFGEDN ORI S
NeT7 =2ty MILLTIC test-ja-retrans| & MHIH, REFRAEA 55D 7Y
RENT=T—H v bE [test-en—retrans] &M EINLS.

INOOHFRINTT—F Y FOMi ’%r%fnﬂﬂﬁﬂ‘ét (2,3 1HiTERL
Ty 7 O CTREECRREE 2l U 7. BRI — 4ty FOREE R
FEIFAST R N DRI RR A SRR IR T DR & EIK/\H%ED R DR EHR
L, ZNZENZ Gt L COEHEZRD D Z L CIRE LT, 20 2 DOFHEET
— XYy NORGFELRREOR L L. £ 113, test—ja—retrans & test—en—
retrans O 2 ODT —Xt v NORGEHLIEEEOREREZRL TN 5.

& 2 3000 D H A NHGE & RERERES Joah O W EH R O R R LFREE

T—HE K REEERE G JRE DM H A ANTEFE DR
test—ja-retrans 0.21626 0. 78374
test—en—retrans 0. 69046 0. 30954

R 2OFRERNG, BARANIEGE LI EORRE (FGE D HAGE, FOEE~
B BIEARE L THRAFGEORHZ TR FFo THB Y, NEEGE JEEOMERIT
0.21626 THHDIZxF L, HARANEFEOMEZRIT 0. 78374 THH Z Lnbnd. Z

¥, ZEOHREZRTY, L0 H AR ANFFED SE R RIFEEEE J5E ”ﬂﬁ&éhf
wﬁau\ EHER LTS, ZHUTHE L, !cmﬁ%‘a% iﬂ*}i TEORERE B K
RE LTRGBS TSRO AR RFF L TE Y, MBS RO MR
0. 69046, H A ANFLREDORESRIT 0. 30954 TH 5. T DFERIL, FEFEZEH T3 FIRR
WRIZBWTEW—EBHZRoTWNLZ 2R L TN,

ZOFRRITEELRMEZR L TWD. T7bb, BRI TR 237
L, ETCOMEMO AAGET ¥ A M NEEEH SGEICHRR T2 2 e T& R g
WO ZETHD. FWVHLZAUT, BILEOWEIRR > 2 7 LT E 2 5O A ARGE
T XA NPT HERIS, O R EREZ R L TV D FRIZ, ix BARANICE - T
T HEEICE L CIE, ZEOFIRREZ R T Y, £ ORRRE RILREEEE 55D
IKHEIZZE LTV 2R, BUT ORI S A 7 L3S BARFET F A b
AV DB, HEERBR R NS D 2 L BB LTV D BEEIRR O A TRE RS D
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A A=V AT 5. 4Ly D L REDEFITZNENHANDORE & (55
B OB =R

EESE BAARE
I R
%
NMTEZEE(JA) ) -‘ SESS -
| FRHEAER o EHEERE
\ 4
4 swEmm | )
NMTEAEE(NA) ) SEEER
L y BEERE
. 4

6 BEIRBHARIZ 5 1 2 I A TR

Z OB E RS 572010, AL I FRimE L IRET 5. ThUL, FhiHE
LU T, HEEEE IGE IR CERWVWAARET A M2, LOEERLST W
FERICHET 5 HETH L. FRREDOELIL, =2 —TF by U —27 THIX
AIEWE(LT D 2 & T, IHEITERE CTHRAEL 9 2R 2B S5 L ThD.
Z DIFIEL, BIRR O ERerE & TRt 2 0 E SR D720 TR HEME R T X A N
SLBRG 5 BROFEWEIIR > A T LA DR A RIS 5 Z L BN TE 5. Fiifm
LOWAIVIK 7 DL D275, K TI1L, FAFREDSBREIR 7 m X 28T E
DEFETIERT 20 %R L TN D RO KHIOER S IX FRIfRE D 7' 1 & 2 2 HFIC
BRI L TRV, FATREZ H U, H RN L HAGER A J55E MRS R
FORRFECERS L. ZOEBIT LY BB S AT MIAARFET A M
E VDRI R RS GBI T X 2 L 912720, Bl ONEE LRI & 2K1
AL T M AR
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ﬁ BARAZREE
NMTHAZE(JA =
z S IR
- 3
ﬁ BEEETEEE
NMTEASE(NA)
1 BEEEREE

i SRR Ot

AMFFETIE TR LT WA AGE ) OERPIEFICEHETH H. AHFEICE
WG FIRR Lo BARRE &0, BEARIAR 2 i CRERR AR A et 2 B CE D B
A7 A DZfET 3 T 2 M OWA TR AR IS A DT, REREA OIREDE
PRFHRRIC Z 0 AERR SV AAGET % A M, B EEEHER 20l U CREEERS B 00RE
HERTE D Z ENDND. LI o T, ARNETIE, REEEE ORGEED AR

Ko TAERSNTCARFHEEZHR LTV HARE E 72T
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SBAE MERART DHH

AREETIE, HAGE & RREREH JE OXIERT — & 28, BRI 565 < WATHR
FHERIZIBNT, AARGET F A b EFRR LT W H AGEO X ORI HEHEE
P AR OWTEE LS BERTT 5. £9, BARETF A R EFERLT WV
KEEOX ZINET 2 HIEFRI L, 2 DEEER O S M Bz W TR &
PR E 5 RIZ, ED X 912 LT Wikipedia @ HHRR N HXFRT — ¥
T 203 E /B L, XRT — 2 DOIEIRE ~ v F o 7 O FikEE FINRIZ DWW TR
~D.

O, BARGET X A NOREREES E N FHREZFH LTI XA ManHL,
@%%R LRTWHARGET A & X0 IEMIZET 2 HEIZO N THERFT 5. &

Z, AAGERRIREE S B R 2 VT, KEIE e H i — AN DX T — & %
Tﬁﬂﬂjﬁ‘éﬁfi%aﬁiﬁﬂ“é. U, T2, BRES ki A E, T —2 D
LoD T B IO OBEREN G EN5.

INHO—#HOFEEE LT, @B 7R HARGE & REREREH SE O XIERT — 4
ey NEETHILEBEET. 20T =%ty M, %‘%ﬁzﬁﬂaﬁ ZHEADWATRE
HEERIZRWT, BARGET £ A N EFRIER L0770 B ARGE O 3t DA Al %3 2 Al
DT — A MRS 5. 20T — 2 ' M, BEEERR O EREE & g
] FICF 5327200 The l, FERREFTEOA IMEE S BITIRGEET 5 72 8 O H g
ERD RIS, INODOT—ZEMEHLTBART ET NV E T 7 A TFa—=2
L, FRIERRET VRS 5 Z & C, JGER SO RGE LRREZ M E X 5.

4.1 BAREXERR LT VLVEREORT

ZOETIL, IRED AFBEHE T LD DT —F BRI HOW TR T 5.
BARANZIE, BARGESCEFIRR LT WA ARGEDO T OBEHETH L. Zhb D
T—=HXTILBART BT NVD T 7 A v F a—=2 ZIEA S, @B 72 FRiE
ROFEBLAZ HIET.

EnE R BAGESLE TR LT W HARGEDO T 215572012, £9 HAGE

REEGEE RFEORFRCEINET 20 ENH H. IS ORFRICT, BIRRET LD

MRS & HRTRFITE D EEHE & 72 5. IRD WL DO/NEITIE, 230D OXFFRICE
Fp BV =2 RGT 5 HiELEHRT 5.
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BARIIZIE, Wikipedia @O H RO HRIFRT — & X7 23 5 Hik & Het
T 5. Wikipedia (X, =7 THENEERY VY —ATH Y, LEERT —X
REICREEL TRV, RUEIC ) 72 S 2 12T 5.

SO, FIRREES E a2 O CHARGET ¥ 2 b Ao L, #lfICE L7z
AAGET ¥ A b &@RBT 2 HIEIZ OV THRRINT H. Z O FERRE, KHAL A 5
T — /XA B 72 R R A AT S DIEH S 5.

AT, KB A 58 3 — " ZA B iRT — & X7 Zffit 3 2 HiEE BT 5.
KA o — "R I B ERSET — X2 EATEY, TRNLDOT —Z D0 &
PRZ 38 UC, mdn B e B S iR G5 2 LN TE D, 26 DOXFARIC
I%, BART 5 /LD b L—=0 FCERT — X P R— #7445,

IO DT EZE LT, ARG E 72 B ARGESC L BIER Lo W A ARGED
XERT—2 Y NEfETHZ L2 HIBEL TS, 207 —% 1y ML, A5
DL HEETH L Fhiiwee 2 U MBI O M E 2 M LS 5700 DR,
TS HAE AT S LT O/ NI T, TR EnoT —4% ) — 2 & BRI 73
THFEICOWTRER T 2. ARBFZED A ARGERSC EFIRR Lo W HARGED T
DYED FFIIK 8 DL H 1272 5.

BAEXRE
DR —5

BHAFER BERUPIVEARGE

X 8 : HAGEFR L & FHER LT W HAGEDIEY 5
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4.2 Wikipedia hvib BARFE L BEBEBEREOXMNRR7 DHH

Wikipedia (V4 F~F 4 7) 1%, LSO HHARNELFOF T4 H
BE#MTHY, KT 7 4 7TIC & o THFETHES LOHERF ST 5. 2001 4R
ZRRNESAVTER, U o 3T o TR SR 2 b afE RSB G O—>
Lo TND. U4 3T ¢ TOIEA L, BEE, B, Ul Hiffife &, 2kl
HT—<EMEELTWD. U XXT 0 T OF—T ML T a— Ve i ) DR
WD, ZONKITEFICEE TEEETHY, HICEHF SN TN D

T AT 4T Oa—RRAIEFICEETH O, FRC iiﬁ@ﬁn}i‘ BT
HERERLE 2> T D FHAITET, BEROFENA—Ya U RH D, 2
LV HEOKR LA T 272D OEERERNPRES N TND. 74 F T 4
7 D AFER & FEEERD I, REDXRILE RO 52 LN TE, 2RO DX
XDOE & —BMIE, AFRICIEF A TH 5.

U A FT 4 T D AR L REEOKR R AT 2 2 & T, manE 7R B St
RT—Zy NEMETHZENTEL. 20T —%&y ME, AFFCICERFH 7
FAE 2T A 7200 T2 O HBEIRRE T L O FIER L OWRGEIC bEA T2 2 &
MTE L. BERBYe i A ER L OE ORI OWTE, RETO%FEH 7 TR L
<A 5.
4.2.1Wikipedia O BAFERR & H5E

U A4 XRT 4T ORI OHEBIITEROFEENA—T a UIMFET DH. T
LOFFEN—Y a NIREPLTWD SO0, BHE TN L THEINTEY,
EHERY 72 BRI 720, Lo L, HARSURIZRAA OESOHRFIC OV,
HZHET HERICRFEE D A ARGERONEEZ S BT L CRGERZFER T2 2 &
VL AR

ZDOX I BRGE, WEDEEIZL T 51—V 2RO L, 2206 BAGE

MBS E B DM ORI AN T2 Z A TE 5. 5 21F, HEERR Y 4 F X
T4 7O ] OEBO ERXY #a L, BEERY 4 F~T 4 7D

[Shinsen] DIEH® [Process] ¥ IEINENEEIZ L TWDH. 29 L7z
—VEAMAT D LT, M ERIRLE2ED 2 ENTE, 2D OXFRIIEIA
gt L OET AAIICIEFICEE CTH 5.
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AT, VA XFXT AT ZDOL IRV EIHILEL A2 L,
INEDON—=UNOEEIC—EHT 5 AARHEESFEONF LT 52 & T, &min
BRARMRT —F vy NeBET L 2B LS. NEREEIC T
% HAGEIR & BEEIRD U 4 T 4 T _X—=T OB % K 9 1R T. BRI 2 il 5
BB L OZEDFHEICOWTIE, REiO%FHT S Tt L < 5.

B (we Process (e ]
B e ’ Preparation [edit]
BAROBUIER (AVOVWKD) (BEAH) . ARE (B5WK0D) (REamams) RESHED There are shrines that have buildings dedicated to preparing shinsen, but for the shrines that do

WTARESDE, RERELLBMOETOTTASNS, KREANBLSh, BRPELEH someone who worships an ujigami, who have purified themselves by abstaining from meat prepare
FRCHODSBVWESOTZEBETHSBELH D, T, ERFELCFENH - LERARCRDS
ZehEhaLRE, RECBBOOERN DD, BEARTITLDNIRERBEONRT

& FALMICRERHSKEABEL. BNOBNMICHL o1, 18845 (B8174) BAX

20 EREROH THRRIFHEAMCRE 1A, BREBEXHOBROF TTOATV

BYN BB TANESS, HBVE. BROKRES LBV TREEFL S EI8%5E ‘ not, they separate their shrine office from the outside using a shimenaws, and then priests or wjiko,

the offerings. A purifying fire known as imibi is used, and to ensure no saliva or breath touches the
|  shinsen, it is common for the priests to cover their mouths with paper. Such care is put into the
preparation of the shinsen that even those whose relatives have recently been met with iliness or
death are not allowed to take part. Before the Meiji era, the imperial court would send out their
chief steward to festivals held on imperial grounds such as the Kasuga Festival held at the Kasuga
3 | Grand Shrine to prepare the offerings. 1 Upon Emperor Meiji's orders to revive the traditional
’” ceremonies, the shinsen offered up retumned to the unique kind given at festivals tied to the imperial
(6%

family,”?) but their preparation was carried out by regular Shinto priests.!
BOBEEAHT, HRBIRDOTLERCTEVWSREHNR
ECHBH), FHPRRICL > TEISNIRBRELICE
T. NYRBMELTHIABHT Z2ETRIRBVE WS AEN
R2ENBEIen560, FMEBUTHORMREN 5B
DERY, ThEBIFRE VS LERHHSINNRS.

Offerings [eait]
| As there is an underlying concept of doing all one can with
| sincerity,'*’ there are many changes in the contents of the
shinsen depending on season or region. There are regions where
| the custom of offering up the first produce of the year before an

By (=x)
BAAGREOERLME, FCHEML, KCRHERZLEE

| altar without eating it remains,'! but there are also areas where
—REEICREL L RERNE offerings are selected from amongst the seasonal foods.
micmpns 30,

HEOBBE L, KICRBRANESEHER. KERVMDDER | Grains [edtt] ey
STEEELTELS, 20K, P, B BREOKH S Ever since Japan learned how to cultivate rice, spring being the f'"“”‘"‘!l
5&63%‘3”!!@4‘%“3{ LTHEL "SHEOSL S nmidn 3 season to plow the fields and autumn being the season to _
Uy eFEn3REENT BEOKREET IBATRARVL ! | harvest the crops has become the foundation of Japanese
—_ =h. w
X 9: B —8d™ D HAGEE & SGEO A

4.2.2 TX X FMEHRAAETIV

Z O/ T, Sentence—BERT (SBERT) [8]1Z-DW T4 5. SBERT
1%, Siamese B L O =HIE R v MUV — 7 #&E % AW T, FaiE 7z BERT % v
N —7 HEEL, BEWRICHEER L XOWDIALE LK T 5 HIETH 5.

BERT (Devlin et al., 2018) B LT RoBERTa (Liu et al., 2019) %, 3¢~
TEFESZ A7 (FlZ0X, BEWRT % 2 MELE X 2 7) c:mw%ﬁu%ﬁ%ﬁgﬁ
ARELE. LL, ZROHDET I SO L EFRFICR Yy U —ZICAST
HMERH Y, TR RE REHREA—N— P%%‘I%@:a‘. % 1%, 10, 000
XEGOEATROEUI LT & B2 121349 5000 K EIOHEGmFHE (K
65 If[E]) AMB L 722, Z OfEEIZ K 0, BERT 135 WAPELM R RO 2 A
7 WBIZIX, 7722V 7)) ITEARAMETHD. 2O OMBEE RS 2720
|2, Sentence—BERT (SBERT) 723EZE Z4172. SBERT I3, Siamese 35 L N =HIH R v
FNU— I MG R WD Z LT, BWRICAEERLRCOMOIALZ AR L, 2D
DHDIAI e RFIVEZ AW THIT 2 2 LN TEDL. ZOHIEIZEY, &b
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Tl L 72 30 BT DR A 65 I 2> B 5 FPITATHE L, BERT KRG 2 HEFr 4
HIEMWTED.

SBERT 1%, BERT/RoBERTa D i iz 7 — VU o Z#fEZ B L, EEY A DD
MDA EGD . FEH LoD — ) v T A A T- : CLS bh—27 v O 1%
T2, £ TOHIIRT MVOYEEEFET 2 (MEAN &%) |, )7 hLro
RREZFHET S MAXEEES) .7 7 40 FOFREILMEAN ThH 5.

BERT/RoBERTa Zffi#E 3 %7212, & 13 Siamese B XU =HHLR v N U —
7 EVERRL, EAZTH LT, ARSI NS XOMDIALNERIICHEERTH Y,
AGSIERLEE 2 W CHER T& 5 X 912 L7z, X 10 1% SBERT D434 A B RE%k D11
#lAzZR L, K 1L SRR O A 2R LT 5.

Softmax classifier

*
(u, v, |u-v])
u v
A A
pooling pooling
) )
BERT BERT
f f
Sentence A Sentence B

10: SBERT D434 H HIBIEL DAL 2
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-1..1

+

cosine-sim(u, v)

/\

u Vv
A A
pooling pooling
) )
BERT BERT
*
Sentence A Sentence B

11: SBERT OHEPRRF D A-#H A

SBERT DI & FIFUFLL T DY T 5. SBERT 1%, — XU EET 2 M
LLEE (STS) X A7 BXOEBEE X A 7 2B W TENT-MEREZ B L, thokk
HrOSTHRDIAL S 5% ElAl> TuhA . SBERT I, InferSent 3 X WX Universal
Sentence Encoder & b L C, 52D STS # A7 T 11. T%F L5, b%D ik
EARER LT

SBERT DW=, FHAE DOBHE S O KIE 72 HIIIZ & 5. SBERT 2 3%

&, 10, 000 XOHF The HFALL L 7o T % FLOF 572912, 10, 000 SLOHDIA %
FHET LT THEA KI5 REELEOFRE 0. 01 BTl &k =
NieA T v 7 AEEEHHT 5 2 & C, i BFERL L7- Quora OERZ RO 5
T3 50 BRI S80S U RIS Lz, & H1Z, SBERT 1ZAFE D ¥ R 7 |G &
HHZENTE, Pk T — % &> MW TH LUVEREREEZ BE LT
% Z0E, d s T — 2 £ R0 Wikipedia DERRF —Z & v Mg 80
Z#Fohb.

SBERT Z#E A5 Z & T, Wikipedia 7> 5 HAGE & BB A S35 OXFR L&
PHRBNTHH TE 2 X 912720, ABFSEICHERE 7= 5 7 — 2 a2t 9- 5. Z o
BRI 223 775 & JFELIC DWW, REIO & HEA 7 ThE L < T 5.
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4.2.3VWikipedia h > BARFE L BEFERBOXNRR7HHFE

Z OFITIE, Wikipedia 26 HARGE & REEERGG o5k O SO 2 fiflH 3 2 BARRY
2R FNRZHDNWTEE L S FHT 5.

AT v 1 71— T Wiki X=X EAREGTS. BRI, 727
s a—1 72 LT Wikipedia <=0 b LENREZ RIS T 5. 2D A
Ty 7O BN, B OB EREE T F X A TE LT EWNETLHZ
EThHDH. ru—TF—%FHTH LT, Wikipedia O HFER— Y L HFES—Y
ZARFRANTIKE L, SERR B & LA 5.

AT 72 AT w71 THUSF LT BEE SCEZ BT 5. BRI, IS L7
Wikipedia ~—I DT F A MBI+ 5. ZOIFIEICK Y, AARGE
PEEED I 2 L0 BRI TS5 2 E R AREIC R D. ZDOAT v 7D
HIIE, BDOAT v 7 TN O~ v F o 7 L iz LY BT 70 ThH 5.

AT w7 3 AT v/ 2 THUG LI B ARGER LA Google FFR THIER L T
[Sentences—BERT] T DM DAL ZTIGFT 5. BRI, A7 7 2 TH&EL
7o AAGEH % Google FHER THRFHIZHIER T 5. £ D1%, Sentence-BERT (SBERT)
A LTINS OFRIFRSCE O IAZMEE T 2. SBERT 1, EEEMICAH BT/
DOHLDIAIZ AR L, it DFERUE R R 2 BRI 5.
ATy 7 4 AARGESL D — X E D IGENKNETE D L HICTH70I
window_size(1,2,3,4,5) THRFEL ZEHEIZ LT LR OH L W EFE X %
[Sentences—BERT | TX O OIA L Z 1G9 5. BARKIZ, window_size
(1,2,3,4,6) ZHWTAT v 7 2 THIG LIZRGE XA BREKIZT 5. £ 0%, Fr L
WICEEB U % SBERT CTHEBIEOMDIALEZEGT 5. ZOHEICLY, —D2DH
ARFEINT & > THEEOTGE S & OB & i © &, #E O FGEUTKHE TE 5
Kol
AT w75 & HARGEIZXT 5 cos FALUE N —FE\ O )>D cos AL 0.8
UL EO3FESCE BT 5. BRI, TR TOXOHDIALZ TG LIk, K AR
FESLE TR TOEFEXORGFRE A FHE T 5. I, & BARGECKR L TR D
B VAU 2 FF B, 2> OFLUEN 0.8 2R DFRELE RO D, 20k HicL
T, BN SN SCE WNERAICE W —E 2o Z & 2T 5.

AT w7 6 AT 7 b OFEERND HiE &I T HHEED LD T & T
5. BARINZ, 27 v 75 OFFRIZESE, b mWERE 2 FF b 54203 H

FESC L BEEE LA SR & L CHLAG DR D, 2D O3 IE, BARGE & RERERRE
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FREORIERT — & v NOEEREI L7 0, %t OWFIER L OET LSO &
HEZ LT 2.

UL EDOFNEZE U T, Wikipedia 22 b @ anE 72 B ARGE & REREaEH 956 D 30 &
KRNI T 5 2 &N TE 5 iHOFIRIEX 12 12X 9107k 5.

REEIR
Wikik—=

FRGEHN
2w

UL EEEs
A2
Wik

12: Wikipedia 226 xf5R~7 242 FAE

FEETCUAXIRNT 4T OV % T 2y 7 TDHZLI2E0, AL TIEE
WRT LD R ARFE =D LS DRFER— V& Ao . EREofit ik
ZBELUT, 2NHDR—U0 D 700 fEOESEZRRR~T 2 L7z, Z2h b o
FIRAT IXEHRMICEEIC B L TR Y, ROWERAT v S mNT 1B e T —
H AR AR LT
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# 3 HMIRART BRI TE 5 Wiki X—

HAZEBRDR—DEH FRERRD R —DATI
PRBHEM Onmyoji
RUEL Koji Kashin
TRz Shinsen
&= Mountain worship
L Ubusunagami
Bttt (EE) Tsukiyomi Shrine (Kyoto)
KiE - [E R Amatsukami and Kunitsukami
IR Institute of Divinities
L5 1E Shrine Consolidation Policy
FC Ujigami
i Ko
SH<FH Chinjugami
H1E Worship of the living
KK Oharae no Kotoba
iR Whale mounds
SESFODFE Chinju no Mori
=77 (¥iE) Sanbo
AR Shinboku
EHERA Office of Japanese Classics Research
ERER Inbe clan
AEEM Taikyo Proclamation

4.3 BARGEXDOFREE S E 7R

AREI Tl B AGERIRRNEE D) By Fas 2 /07T L, BIAR Lo9 vy HAGE & BHRR L
WHAGEZEFRT D AWFFEO 0 AGERFREES) By Fags o0 B AV, B AGE S B
PEHRR 2 % C, REEBAE RIS R D A RAFGRIC R D0 T2 2 & Th

L. RO TREE e B8 2 — X2 bR 7 Ofhitt ] TEH S 5. AR5

TUL, FEERRR 2% CREERRE i 2 BT 2 A ARGE LA FIRR Lo90 B AGE
REOR, BEAREHRR 28 T A AR NIEGE A4 ARk T 5 A AGESCA FHRR LEE B ASGE & I
5 O REER DRINET — %, BTV OIEIRE L OET AERRICOW TR T
LT 5.
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4.3.1 JET—%

HAGERIRREES By dies 2 I 272012, ST REO B AGE XL EIUET S
VNS D., ZHUTIE, T4 FXT 4 TR U F—Ry ) BIUE LT A ARGESL,
A RE 10000 SCEFE Uiz, (T — 2 OS5 & IR Z iR T 572012, S,
Ak, B, Hiflile 8, SESE WL T~ D HARFEL A RAT.

TS O HARGE AU L2, Deepl BIRR Y —ERAZFHL CTZNHDHA
A BEEEICRIAR L7 DeepL 3B LR b LR IR — E A D—DTh
% . Deepl FHERZ 0 L, i E O FEER L AT, IRIT, TV D ORGER & Hik
ABA NG R THFE LT, T O FEZRIE, JRESUREERE S S5 H RN JEGE
M D 2 LN TE L. JERRDNRERERE & 95l & R SV B ARGESCITIE T
V0 &, AARNEGE & P ST AARGESUZIE T~V 1 2T 72, 2OJEIC X
0, BRI 2500 STOFRER L0370 HAREE & 7500 SCOFHRR L HARGEDS S
NIz 2o DT~ E T — X%, B ARGERIIREES [E 0Bzl 27200
BRI AR . s OFT —Z M LT, BB 2 R T GE Lo #
A THTHL, &0 ARFESLORRES EL UM 2T VEZIT 22 L8 T
X 5. HAGERIRRNEES s OFIT — 2 2 ED WAUEX 13 D@ Y Th 5.

SAILOEDIFS.

Deepl = REXYIAIL

SNL1%ZDTD

4 131 HAGERIEREES B ORI T — # 2 AE Dt

4.3.2BERT ET I Z AW -BREX O ZES TR Lo

BERT (Bidirectional Encoder Representations from Transformers) £ /L
D HIRE TR B T ORI, 2 < OFFEICK LT B OSERTFIME 7 /v
PIEY LTS, HAREE S B ClEZey . A ARGED BERT FATFIHE 7 /U3 B AR
b K5 (Tohoku University) (2> TBA% &4, Hugging Face 77 v b 7 4 —
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LTAENTWS. ZOFT/MIHAM Wikipedia & CC-100 7—F k&> M &
BTUOEBORARET -2y FTIHE S TWD . BRBYITIE, Wikipedia
Cirrussearch®T ¥ A b5 —H& L CC-100 7 — Xt~ bD AARZES 52 HH L T
BY, K 426M LEE AL TND,

H AR BERT £ /L (tohoku—nlp/bert—base—japanese) 1%, 7t BERT &7 /L
DT —FT 7T %I ZHEDNTED, 12 J&, 768 IRITTOFRIVIRIE, BN 12 7 7
via o~y REFO. ZOFTILORTLEIZIL MeCab JEREHZEMEITER & Unidic
2.1.2 BEEAZHANWTHOMNBEZ ZITV), WordPiece 7/ T U XA TH T U— K4y
FNZATV, FEER OV A XL 32768 Th 5.

AT — 211X B AR Wikipedia & CC-100 ¥ —% & v NG ENTE Y, 7
FDOTHA N a—RZDY A T 4.96B, ) 34 LA G I, BE D a3 — 2P A
ATX 74. 3GB, 9 392M L& & T, A1 Google $#EMkD Cloud TPU (v3-8 A >
ABR) AL, v A7 FFEET L MM BEZERHAL, 258~ A7 2 H%)
Wz L.

AWFFETIL, BFLO> A FE BERT FHHIFIFRE T /L &, 3. 1 i T Hav7z 10000 {0
T2 ERNWC T 7 A v TFa—=0 &8 (Tol. 77 A4 v Fa—= 7Ol T
X, 2607 —F ZHFHIMET VICATIL, ET VDRI A—F % I HITH
FELCREDH AT, T bbb AARGESIORIREES L2 4l 25 Z Ll2 X0l
S5,

AR, BT — & &~ R2IE 2500 R OFHER L2340 ARZEST & 7500 {4
OFIR LEENAATE NG ENTWD. 2R S DT —& & AAREE BERT 7 /11
AN U, BEE O AR ZAT o 7o BB ITBN T, BT MIAN T —ZI1TED
WTHNER R T A —H 2 L, AARGESCORIREES L2 L EflIchETE 5 &
INZTB.

TrArFa—=r 7%, LT OMBEES G O

#HEE (Accuracy) : 0.59

HARANFZESL OB (Recall for Japanese English sentences) : 0.3

HARANFZESL O AR (Precision for Japanese English sentences) :0.7

ZOFETIVOEEIZEBN 2 L-LIZIZE L T RN OO, KEET —#
Ty MZBITLHAZ Y —= ZHRRITKAR L LTIFERICEETH L. 200
Z38 U, BIER L0370 HARGESC & FER U B ARGESC A 2V RIIC X B35 2 &
INTE, B OMFZEICTR ) 7o AR — N 2 i3 5.
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# U C, HAEE BERT SFRTFIHE T /L DOARMFFE~DICHIE, HAGET F A ML
DIRSI72RE I R LT\ A BT /VOIEEIIISGEDORHN & 503, D5 E S
AR DVERIIAN T = — X% T30l 7 L TR D, IRD AT » T~ DERE
IR R EN TN D AARGESCORIFREE S B3 AR DA A — V13X 14 DX H I
5.

BERT(Japanese)
IJPA>Fa—=4

—

X 14: HAGEREREES G ORI T — 2 2B S ith

4.4 RKABBHED—1R) 5 BFREE L BEEEREBEOMNRR7HH

KEAEp A Hoxfiia — 2%, < OHE 5(&9%5 LN IR DT —HN— R
THY, 2T O DOXRIT— SR FWE, SUFEM, = o2 — A5, Hii e, v 7
AT VAT ENTENERE, SESERTIFA N Y =20 6HG605.
NS ORFFRT—/S 2D BT, BEEIER, B RSB, SREFAIRICEE 2T —
L2V —2ERMTHZ L THDH. AL TIL, JParaCraw]l LWV S A X —F
ERNBRZ VAT INTET F A NEHAEDE T HEXR 2 — /X2 2 H
% JParaCrawl (Z1F, @A E O A SR ZEE EN TR Y, BAEIER & Xt
RHTDORFFEIZ & > TEERY Y —ATH 5. JParaCrawl 25 HAGE & REFES
FHHRFEDOIXAT i35 2 & T, RFRICERFE T — F BB 2RI 5. U«
XANT 4 TN 256 L1382V, JParaCraw]l = — /X RZITEE R
HETR Y Y —ANE £ TN S 7, A EIO R TIFREER 5 O m L 72 555E R
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FEALIZINZ T, BARGEHDICHAONT I BT A NEZ Y I T5Z 2 HIELT
W5 BAREYIZIE, B AGE-RERERG & SC5E DO SLAT T LT, BHER LV 0 ARGE
RRERE B JGED LT BEL DI I BIZ T 4V EZ Y U T BT, i DET )V
A Z XV EUICHET 5. ZOHEICE D, BRI N2 AT NER E SED
M FICBWCEER—BEWHZEFD, 7 UNEER LB A ARGEEFRR L3 W H

FEDORHE A LV IEMEICFE TEL L OICL, HAFET X X NOFHIREL LV

R<LATH 2R TE L. ZOEKRR 72 7 1EL TOURBRIZ DWW T, AEio#%
ot CREMICEAT 5.
4.4. 1 KREBEEI— RO T— 4

AREICIE, AMFFECHEA L 7o REUE B 5%t5 = — /XX [JParaCrawl [9]] {22
WTCHFELSFMIT 5. JParaCrawl IV =7 70— ZHLTA 24—y b
MO LT XA MEHAG DY AR a— X2 Th 0, BHEIER, BR
SR SEETEMIRICE S T — 2 ) YR ERMT L LA E LTV A.
LU FIZ JParaCrawl O #EIT T 5.

JParaCrawl v3.0 X2 D a— RADEF/N— 3 > THV, 2100 HFLL o=
== RINTEFL. AMONN—T a3y (vIL0 BEO v2.0) L L
T, JParaCrawl v3.0 OX_7 i3 2 5L EICHIN U 7=, JParaCrawl OFEEE 7 1
TR, LT OEZERAT v 7N EEND ¢

1. WAT7* A M &G A FOFFE : Conmon Crawl 7X A N7 —HA 77
— X &0 L, A CHEGEE AARGEO X 250 A MEFE L, K 10 T D%
FEE AARFEOT XA MG RS A N2 U X N7 v 7T 5.

2. TNHDOYA bEZr— 1§ % Heritrix 7 m—/LY—LAHLTIH
5O A e ua—nL, 7L —2TF &K PDF, IO Microsoft Word
EEELE L OWTX AT 5.

3. WATX ORI :Bitextor Y —/VZ2MEH LT v— N LIeT =04 76
FT3C&IH L, bleualign > —/ /L& il LT BLEU A 27 &g KAE L, B
IR IR AARGE LT 2 A O TEAI S 5.

4. JARXXLDT 42 Y 7 :Bicleaner [10] Y —/V&fEH L C, #H|— T —
RLHIRARRD ) A ZLXRT HT 4 NE ) 7 L, B 2100 AL ED
AT Z D JParaCrawl v3.0 2 — N A Z ST 5.
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JParaCrawl D7 F A N7 7 A )WL, B HIERERTEEOIINEZEND.
ZNEDINTITUL TR EEND
® T XAMDOHIMT =TV A K (Source Website) : HAFEDF LA & Te.
® HAGEF L (Source sentence) : HAGREDFR L ZETe.
® JLEEXIERIC (Target sentence) : XIS d 2 IFELAE .
® Bicleaner A27 (Bicleaner Score) : DD XD EMHIZFALLE 2 /xd A

217 . Bicleaner A 27 MW ME Y, OO XN EWRIIZIITWT & 2Rk T.

T D OFFEHILILART OME—ME & BB O EREME 2 Mk L, ARSI HICE &
IR A BT — 2 T 5. JParaCrawl %@ UC, KU/ T7 —4& &> Mo b iEdh
B BT it 45 2 L T& 5. BRRIZIE, AAGE & REEEREH 9555 D
AT LT EIBIZT 4 v Z Y 7 24T, RIRR L A ARGE & NGEREH RaE
DIXRXT #/GHIEEZHELTWD., ZHRICE Y, BT T LA EZ LV Y]
\ZFHRET 5 Z LN TE S, JParaCrawl OBE RS iEETRIL, HEBEIR I L OVE R
SR LB B W T AR IS AT REME A £ D, BT /L DRI R & FHAR IS EE %
RN ESHELZ ENTES.

4. 4.2 RKREAE I —NR AN BARELBEFEEBEORTHHFE

ARETIL, KRB 2 — "2 B R ICART 2 8D L O ITHIt 2 22 & 5%
W D0 4 FRT 4 T DBILAT BT 5 515 & 1ZE R0 A ENTBEICES X
NI ARG L JFEOXART &7 A NVE U o T T D 0ERD D BARN IR AT » 7
IZLLT OBy Th 5.
4.4.2.1 27y F1:Bicleaner {EAY0. 75 LLEDXR7 #HHT S

Bicleaner (%, 173X~ 7T O WE Z7Hli 3 5 72D DY — /)L TH U ,Bicleanerf 73
EUWNEE 20D MM ERICIITWT & 2/RT.20 A7 v 7 Tld, £ 7 BicleanerfE
230.75LL DT R 9 5 BlE21Z i, BicleanerfE 230.75 04 o> H AGE
FEEOSUTERINC R E e — B E R T 720,075%2 7 4 V2 U o7 fLEL LT
WU ZDAT v 7O BN, BRI E R —E a2/ OAT bk L, %6
D74 NZ Y T B DIEET — 2 42l 5 2 L ThH 5 AWZETIEL, 2D
ATy T TRITTI8 T LT A fhiH L 7= BicleanerfE230.7504 O SLAT 245
Z & T ERO—EAIRGE L, & OB OEEE L KIBICH O T 2 &N TE 5.
442227y 72: BREBE—BEFEEFEORR ML

e B D ILAT & G LT 1%, 5B A Jeih A 2 A Vo3 JRgR Tl 5 e
FEA A VPR, R U R R B R IR R B R I T E 5. 2
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DAT > 7O HANELRRN UGBS RS D SRl e FioZ & A IRAEL,
R E ORMEEHEE ED D 2 L THDH.ZDAT v 7 TIL, REERE FRE D L~
T ARl U7 AR TIE, 118 T F O RERERE & Sl S0~ T Zfilit L 72 2 D43 51T
LV BGEREE S A B AR T BRI TE 5.
442327y 73 HEETLNERVTHAREISFRLICS LWAKREEH
H

R LEEW A ARGEZ 200307 i3 2 72 01213, Bl 111877 LD H AR
FRAEFRER T A MENH D03, ZTHUTFERRIZIT =T R Mbsmﬁ“é“i’) D7, i T
FRIT U7z H ARGERRIREES) oy faas 2 H LRI LR A ARGE 2 & R alREtE O &
HBIXXRT T4 NE ) TTDHIOART v T TIELINLDXAT % THIER L
VN AARGEE (HEE) -REREREE DERE 01T | L FES ARMFETIX, 2D A7 » 7 T63000
R TRIRR LEEO A AGE (MEE) -RIEEEEE GRS ) it L. 207 >
7O B WL, EBCFIR T AL EOH 5 X OE AW S L, = A b &HIK L% m
L&D ETHD. AARFEMREES P RZR Om I X 0 iEan e st
WNEELWATREME D & D A ARGE A L D EFEICADIT A Z ENTE S,
442 4RTy T4 FREGAXBEXEZSOXRT #HIRT S

AT w73 T SN XAT Oz iT% BT XA N EETe ARG
N % ] H ﬁﬂ%év—&®m£%%ﬁﬁét I ANGEARTR AAGE S & B e 3
ART HHIBR LT ARSERR HARGEL D iMT@ﬁv%aUHﬁaif%
5~~W?: ;()'OFJ~£S$-U[](1@k I OREEET

— B TIE 72 W 2 O FRIRE DT T M EE 5 2 5 /RN & 2 O THI

%#5«%?%6$Hﬂfi_®XT%mem@@X«7%%mu:®?
— X+t % llpara-big] EFESARERIRHARGELZHIFRT 52 & T, XDEKR
D—EMEERFEL, T —X D ) A REHIFRTE 5.
4425 RFTy 5 NMTZAWVT, BRLICCVLWBERE—BRLOTUVBARE
DX ERR T Z

AT T4 THELNIZXAT OF G, B ARGET Sy % DeepL THIER L, kIZ
FEA S A NV TR TR E S ﬁ?éﬁi#ﬁﬁA%; ﬁéhtaﬁaﬁi
DT Zefifit U, ok 72 BHER U SRy A ARGE-RERERE & 9C5E 307 45 % A
T, 2D AT v 7 T2386 D LT A U &7 7 — 4 & v b % [para-
small] & 5.
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FRROAT v 7% U TR 2 — RS20 b @ E O BT &R
FINCHIH T 5 Z N TED.2NE OCAATIXERMICEE I3 Lﬂ\‘éf:“ iF
T AARGELEWET MZEDE LR LE VA AGE (MEE) -NEEaE o8
RTThdH.ZNHDT—X iﬁé@:&-ﬂﬁﬂl%ﬁic:@;@fx7~&%ﬂﬁ%ﬁﬁ\
7o dparadn b7 — 2 T 2 AULKIS DR T X 5 TH .

15: Jpara 727 — X Z R 9 A i

4.5 BARE L BEFEREOXNRRT7 OMERER

ZOHITIE, AEDOREE LD D. %&f-ffﬁifoex? T T ANHE Y T —
JV% I8 UC, AIFZE Tl 3 DO E SE 72 HARRE & BRERGE JSREDOXTIRT — & & v
N AR L, Bt A ARGEEWE T LD 7 74 VT a—m U TR E T —H
ARt L7,

FT, VA FNT 4 T OR—V % F#TF = v L, SBERT (Sentence-
BERT) D/L—/v%& AWT, 28D T 4 FXT 4 T_X—= 5 700 OE S E 7 B AR
REERERE R RO R L2 E LG/ E W) B — /XA G |
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ARNEE & FGERGEREERAE O BHEAT 900 a2 L=, b 2805 2
ECHARGE L NEERE REEOT — 2y M E{Eole. 2T O O TIXERMIC
BER B D, BB T 4V E ) T EREEE R TV D ARBFETIE, 20T
— Xt h%& pairset-Wiki & MRS,

AT, KA 72 H 95 iGR 2 — X & (JParaCrawl) HD 7 4 v ) 7T X
v, 2386 OFMER LEE Y HAGE & REREAE G JEGE DT it L7z, 2h b
DT DIE Z R T D721, Bicleaner fEZ HW=HIHAZ 4 2 Y 7,
JEGEA S A NV R e O T RERB G 9058 D ST O, 0 ARGERREES) By faes
ZRHWTEFER UEENAAGEDO 7 4 V2 U 7 RERTR AARGEZ &1 3~_7 OHl
bR, € U CIREIIIRIRE 7 4 NV E U o 7 O—@ O —) VA LTz AT
DT —Ht - N Jpara—small & FES.

B\, KRB BERFRR 2 — 3200, IV L 0T — X 2 & Te HAGE

FEEEEEE JEEE 0D LT % 13000 ?EEHj L7z, 2B DO3AAT 1, Bk & SUEO M T
TRER—HEFD, WF7EIC BT — 2 BB AR T 5. AT, 20
7 —HX ¥ v ~%& Jpara-big & D?éa.

pairset-Wiki, Jpara—small, 38 XN Jpara—big DT —F v F A&+ 5 =
CZE D, B DOAARFBEBRETNVND T 7 A v F 2 —=V JIZEERY V—R %
L. 2o oEmmERT — 28y M, RO BEEERRE 2 M LS
LT Tl WATREERZ S DITHEE L, BIRSREER 3B OMFZEIHT 7= 72
AR TEE RS 5.
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SoE BAXREEMR

ZOFETI, MECHSE LT —ZZ AT BART ETAD T 7 A v F a—
T AT, AARGEND A AGES~OEMERZAERT 5. AWFED HRYIX, Z D4 H#A

%:Fﬁb\f AAGET % 2 h & HEaimaE L, BIER LEEO AAGEZFIRR LT VW AR

(AT 5 2 LT MR O JSEERFEHEZ M ES L 2 8 TH D.

E{ZIKEI’J 1%, pairset-Wiki, Jpara—small, Jpara—big 5 —% v & HWT
BART E7 VAT 7 A v Fa—=r7F%. pairset-Wiki 7—Z & v ML 700 DO
BB 7 HAGE & RERERE A R D XUAXT B G A, Jpara—small T —H & > M
2386 OFAFR LEEV Y B AEE & REEEaEE REE D AT &G4 7>, Jpara-big 7 — & v
NE 13000 O HAGE & REGEGE & H5E 0)3(“\775’533’ INHL0TF =%ty b
I, BART &7 /L NMEHEZR FAEE ST 2 B AR I i U 72 fli B 22 SR T 5 T i

BPET LI OEE R T — 2 iRt 5.

BART (B1d1rect10na1 and Auto—Regressive Transformers) %, Facebook Al
Wt IZ K-> TRESINTZ, Transformer 7 —F 7 7 F v (T —Fr v

s by s U= U RAETNTHD.BART (X BERT OB G 22—4 L GPT D
E CalET a— X A G, 7% A MERX A7 CENTEREREIEET
%.BART ETNDT —%7 7 F ¥ I OO EERH N EENS. 9=
v a—40E, BERT IR TERY, WFMIEEA N =ALEZ ML L TANTHA M &
T a— R RT5. 2 a—XET7 XA NORERRIRE#REIE A, S E 7T
FAMEREZERT D RICT a—41%, GPT ([ZITRY, HARRA =X L%
EAL Tz a—FDOWHNIESWTRET ¥ A MNeART 2. 7 a— X I3KH

FEAFERT D BRI, ARMICARR SN HFELZBE L, 7% X FOo—B M L 5%
ZURFET 5. BART 1, ETRKHBE T X F 77— THEATFIM SN, /A ARE
F— bz a—FHFRTT XA NRBAZTFHT 5. FAlFEE, ©7 IRED
BATIIG LT T 7 A v Fa—= T &N, B DA —Z#ihT 5.

BART €T NA2 7 7 A4 Fa—=2 752 LT, FiimEsz BEIIZITS B
AFEEWEREWETHZ 2 HE L CWD . ZOEHEHE, EEOFIRRANZFR
ZimEE L, Bk BIER g & BB LR E & 1) E S 5. pairset-Wiki, Jpara—
small, 38 LW Jpara—big7 —# >y hDT7 74 0 Fa—=U 71280, BARTET
JVITEIRR LR BAGE 2 BIER Lo W HAGEICA T 5 ke L B %
AR O SRGEREE L 2 DRI Y R— 52 & TE S,
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5.1BART #ALV=ZEBRBETIL

AHEITILBARTE T LA L C HAGEEMERE T VARG 2 FIE &/
9% .BART (Bidirectional and Auto-Regressive Transformers) (%7 /] 72sequence-to-
sequence ET /L TH U Kk x I BARSTENEL X X 7 TENT-TEREEZ RET 5
[11].BARTE T /L&A ] L CA#gR Z ST D121, W DD EER AT » 7718
& 5 BRI, FRTHIFRE T LV ORE T — % O, ET VDT 7 A F

—= 7 THDHKIIIBART Y 7 A F a—=0 7 DO—fREVRITENTH 5.

FTBARTE T L Z AT 57 DX, MR ESEOERIIET V2R ET
HVEIN DD AR TIL, = a—F LT a—X Ol H HARZEDOBARTFH AT
PRET VAR LT 2 OFEFTIFERE T /ML KEO HAGET A F 7 — & THllif
SNTEY, AAGEDOSERE L BIRIERZ DRI RZ 5 2 LN TE EiiD 7
FALFa—=r 7T ak AT %&ﬁ%%%1¢5

RIZBARTD 7 7 A »F a—= U ZITIIET — & OWEF R LETH H A
WFZETIL, A ARGE & FHER LoV B AGE 0)3(/\7%:@)%?“6 IINDHDILRT I

JFSCD BAFESL & BRED HAGEX DN BRI L TV A LERH D HIZS5E
RS 2 695 7207 CHEIRR S L 0 BRI CTX 5 X 912§ 5 . BRmizy
INBHDOT —H % b idpairset-Wiki,Jpara-small, 35 X OMpara-bigh» 515 541, Z
LOT—4 &y MIEERIEEI 2R L, T AR LEW A AGEZFIRR L
RTWVHARGEICERT L HEEZFET L0 BIRN R 7 7 A4 o F 2 —
¥ 7 OFERNIATR L D% TRl 5.

T4 Fa—=r T OBETIE, LRROT =2y MTESLTFT—ZT
BARTET L ZAFR L, & D/RT X —Z i U T R E OB L A 7\ ZHIS S
5.2 DFIEIC XD KB TIEEm 7 A AGEEHIRE T VAR L, HBIRYIC
HATMRE LTV RO E LG ELZm LS ¥ 2 L2 8fFL T
HBARTET LD T 7 A v F a—=0 T %@ U T o070 HARGEE B L,
FAERR OB R L2V R — T2 M TEL ARHTIL 774 v T =2 —
77t ADBARM IR AT v 7 L FARIEERIC O W TR 5.
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16: BART 7 7 A > F =2 —=2 7 O— R

5.1.1BART ERTFNEE TV

BART (Bidirectional and Auto—Regressive Transformers) I, Facebook Al
F—DZ K- TR SNIZBN R =T A by« =T AET A THY,
FAR S FEAR, BN, 3 J OB & 2 7\l S5 . BART 135/ A X4 — b=
v A= CTHATFI S, £ < DBREFELH S 27 TENT-PERE 2 JE
%.BART OT7 —37 7 F ¥ % Transformer &7 /VIZHESWNTE D, Wk
— X LHORRET a—X 25t

BART ® x> 21— %X BERT (Bidirectional Encoder Representations from
Transformers) IZEI TR Y, WAREEA I = AL EMHEHT 5. Whm=r a—4
X, 7F X FOHIA & B X OMEAE ORIGHRZ FIRHIHIE A2 Z LA TE, min
BT XA MKRBZAKT H. 7 2 —F 45313 6PT[12] (Generative Pre—trained
Transformer) (2L TRV, B EEIFEA B =X L2 A+ 2. BART & BERT & GPT
ETVORRIIN 17T ORI & 512725, FHFRZ AT DB, Bk Sk
HEEEZBET 2720, R EN DT A F Ot & figEN R SN S, &5
2, T A=A OFFIET L a— S OEMENEICH LT/ r AT Ty a a2k
7L, = a—ZOMNERNDRICT 2 =i mE S, 7% X MEROR
ERm BT 5.

BART OFEFIFT v AL, 7% A O L FHRO 2 SO FEE B
B3 5. 7 % A MEEEME T ALED /) A AR EZFEH L TT %X &k
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T 5. — R HIEIZIE, XDNEFE T o X DI ANBEZ D0, TFA MD—
A MASKIFE T ICEZHZ DT XA M T 4 U T EMEEND. TFA B
HAERREME I, MHESNTZT A NP OLIEDOT XA N HEET L —F

s by =T U RETNETET L. HEAREL (RET e E—HK)
%E&Jﬁﬂ: L, BT APESNIZATINLTOTFA M FHEETE L L H10T
5.

BART 1%, 4672 ) A4 RBIMAMH L CANIT A M&EET 5. Z i
HEE~ A7 (Token Masking) , BEiEHI: (Token Deletion) ,7F A hA V7 4
U7 (Text Infilling) , SXONEF AV Z (Sentence Permutation) , 38X
EEHE (Document Rotation) W& FiLD. ZILHD ) A R JFEIZ L D, BART £
TITHEEL VD~ A7 2Bl T 5127 T, 7XF A hORENRE IO
EDEHIZ GRS TE 5.

BART 1%, 7% A MR, BHRAER, BRIGE AT &, BB S A 7 72 8D
%< OHREFENI Y 2 7 TEAIVZMERBZ BT 2 . BART O A CblffT =2 —4
X7 F A MERZ A7 TENATEY, = 2 — AFRHECLEOE LR S 2 7 T
Bz 72MEREO B — 7 Z @A LTo BRIGE Z A 7 Tl BART (X IERME7R R A A pk
TX, BENER # A 7 TIXIBINO Transformer EZ{HH T 5 2 & CTRIERWE % 17
Exw7.

BART D7 7 A v Fa—=2 7 7av AL, EDH AT DT —HE >y M T
AL, ETNANTA =2 L TREDH A7 IS SEDH T Eamte. 7
FALFa—= U TDAT v AU, B AT T —Z O, T A —F D%
E, BIOETNVIBNEGEEND. X A7 T =2y hCTETAEIREL, BREk
> FOMERRIZE DWW THELZITY . ZNLHDOAT v 7%l U T, BART [IFFED ¥
A7 THENTMEREZ A L, 7 ek L OBRRE ) 2 R T

# U C,BART (X2 DW=y a—F L BCEIFT 2 —XOMA DT —*
T F X, BLXOFRREAGHHE 77 A o Fa—=0 T HEICKY, BREE
JLEE % 2 7 CHR 17 MERE A S 4E T 5. BART EFT VOB 2@ U ¢, T4t
%, BHER, 38 X OB X A 7123 1F 2 JAE /20 A AT REME B 5 2 78 o 7.
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B D A B C D E

A4 A 4444
Bidirectional Autoregressive
Encoder Decoder
< » >
L 55454
A _ C _ E <s> A B C D
(a) BERT (b) GPT

A B C D E

A 4 4 44

Bidirectional Autoregressive
Encoder Decoder

< > >

L I

A _C _ E <s> A B C D

(c) BART
17:BART & BERT & GPT &5 /L D%

5.1.2 274 VFa—=4

AKREITIX, Fairseq TWJERd HBART base 2. 07 /L Z{#if L CFairseq” L
— LU =TT 7 A TFa—=U T %47 ) HEEZFHMICHEITT 5. BARTE 7 /LI
HAFED D 4 X7 4 7 CHEAFIE SN TR Y, BRI FRTEIR S 2 712137
FARAL T4 VT H AT (text infilling task) & SCONEFIAF Rz Z A
7 (sentence permutation task) & Ei5b.

BARTET VDT 7 A »F a—=27 7t A%, @R ERiEE T Lo
EMDIGRE H. A TIL, REOAARFEY 4 FX7 4 77 F X N THATIIHHS
AUTZBART base 2.0F7T V&R L7z, FRIAFRZ A 71T, THFA R T 4 )
VIBERAT EXDIATFW KR F AT INEEND. THFAN T 4 ) THER
7 CIE, BT MVE— S OHFENRIF X EMO 5 2 & CXIREFREFEH T 5. X
DNEFA A~ % & A7 TlE, B 7 VTNAF S ELAVT SCA B AR L C R OFmERRY
7R NEFF 2 RS 5.
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T 7 A T a—="T|ZiFFairseqa 17 5. FairseqidFacebook Al Research
Lo TSN =T A by e =TV AFEEDOD 7 L— LT —7
T& Y, Transformer, LSTM, B A =2 —F )V Ry N U =7 IR EDZIRIRET
IWT —XT 7 F v PR —KLTWA. FairseqlimEIZE Y 22— L EINTE
0, REDET NV LRI AZ A B IR TE 5. £EY 2 — /L3l
LU TCE XX O N AIRE T, S E S E = — XTHIE TE B,

X BT, Fairseq 308G & IRAFE I Z VA — N L TERY, KT —
Xy NTTRHERMIZET LA TE 5. 0BEIEiIc X 0 EE D GCPUZ [FIRFIZ
F U CRIFRRE [ A IR BT C &, TRA RS EE RN LA 2 B RO L 2 BhAY (5
BL, AEIVMHELZHIB L CEAREDFE LM LI D . Fairseq i 1
BART, BERT, RoBERTa7g & D2 < O HFFHIMET LB THBY, ZILHDE
TIVIREDT —Z TSN TEWILHMEEF G, FEF T 2z 7 A
VFa—= U TEITWD, BED X A7 IGREICHEIS S S S 2 LN TE 5. HI
ET IR Ie 2 X — NS 2R L, IFEE T ET V2 — D DAl 2 L5
M R EBHRY Y — 22 i TE 5.

Fairseqld7 A M ARSCHEMEIR % X 7 121 T/ <, S8BET /L, 7F A b
S, RSB R EDO S ESERARSFBLI S X7 b AR— LTS W5
FIZEEN 2 =— R E U TR X A7 LT VT —X7 7 F ¥ %R L,
T AL MM A T O 2N TE D, ZDE X AT YR — M LY, Fairseqlx
B2 DI AR & — I T & DMk — L & 7o TN .

FairseqIfEFHR A I 2 =7 4 LFEMR FX 2 A MY R— 2R H, I
FIIHEAHPICAR R 2 A2 22 LN R — v v —2%215 %
TEMTE B, BT, FairseqD A —T7 2 Y — A 0, BFGEE T B & OHF
JERR A A LA T 5 2 & T, Hiffo LRES A RETE 5.

T 7 A F a—=2 T OmEETIX, ¥ 9 pairset-Wiki, Jpara-small, Jpara-
big7h —#t v h%&Fairseq7 L—A U =7 RZF ANOLNIHRICT +—~ v
F 5. 207 =%ty MIAARGERITEFR LTV AARGEDORT &5 7,
ERO—BMWZHERT 5. RIS, FEHE ANy TFHA X, 577 4~ A 72 LD
TN T A =B EREL, BRI Z A7 D=— R G LTINS DT A—H %
TR L, Ik B OMRE 1S5, iV VT, Fairseq 2 il L CTET VA FIRET 5. IR,
BT IINT A—Z L TREOERZ A7 IZEIVEIST DL 912725, i
%I, BEEE » N CTETVOMERBZ RN L, MRS RICE SN TET ART A —
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AEILICHHEL, BT A MYy NCOETIVO/NNT +—< U ANHIFHE D
ThdZ LR TD.

INSDAT T LT, BARTE T VT E D # A 7 TN T-MRE & S5 1E
L, 172 BB L ORAREE 1 &2 7”9, FairseqI &% 72 — /L & el 7o MRk 4 12
L, 77 A v Fa—=0 77 at AENFRNDOMEHIZT 5. BART base 2. 0F
TINIEESL T 7 A4 v Fa—=0 7 2B U T, @SR A ARGEEABRISET VM
FoL, BEIRR ORE L L it & L& &5 2 LA HIRE L T B

5.2 {IlET—4

A/NEITILBARTET LV E 7 7 AV F a—=2 7T 572010, i TH LI
723207 =2ty b LEURIET — 5 % &0 X O ICBGT 202 & 3T
BT 5. 20T —% 1t > M, pairset-Wiki, Jpara—small, 3 X O Jpara-big
ThD. T —F 2MEET LD, TNH3DDT —F RXR—ANLE LT
AT ZFairseq’ZIF AN GNAIERIC 74—~y b L, T—% v FOLEEME
& AFEMEZ IR T 5.

5.2. 1 ET—2DEY A

AT — X ZVERRT A 72D, Biiib Dpairset-Wiki, Jpara—small 3} L Y
Jpara~bigt W\ H3ODFT =Xt v NEMHET HVENDH L. £T, HEEahE HoE
MNOFER LT WHAGEAEDL 12012, 2O DT —Z %y MNOHEFET F A b
% DeepL T A AGEIZHIER T2 . DeepLid & dn E 2B EHER Y — /L CTH 0, 35557 F
Z N EMIC AARGEICERR L, BfRT X 2 FOEWKO B2 RIFTE L. F L
THEHEIER C C & 72 A ARGEIRC L A AGER L L ALAE O, BARGEEFER LT
WHAFEDOT 21E5.

HAGE LT LT WHAREDO I T 257121, 2o DXax h—27 ) A
AU TBARTET AR TE 5 XD IZT 2 MEED B 5. AR TIX, JUMAN+Z
HALTHEED b—27 A X%4T 5. JMMANHHTHEBRFIC L - TR I =2 =%
172 H ARGEIZREMNT 24 T o 0, FRREMRNT 7210 T <, fdi & 7T R EAFE DR
TEHITH ZENTED.

JUMAN++ D E DRI REMEATIZ KLV, BARGET % A N & IEfRIZ HEEHALIZ 47
B, FHGEOMG L EARATEEZRHT 2N TE D 51T, JIMANHHIE h—
7 F A ZBALZRE U CREMZe dbail & ZAT 2479 2 &N TE 5. 2, 45,
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Hyan), A, Bl 72 E3EE 0, BAGESLOSUEMEE & BERIG R OBMICIER 12
HETHD. b—7 FA XL i 7T 247 5 L [RFFZ, JUMAN+HH BN GO &
R EOREZ AR LT A2 B TED. ZNICLY, B L REER
HREZH— L, B O 2 {EC 32 2 LA TE . JUMANH T B & 7o i E % (i
ZTRY, R EENOHAHGEE TEL OB AEHREZ I NI—LTNDH T
W, SESERIGH Y — 2 TEIEREE RIS 5. JIMANHHIZ S O VX —7
AL TR, SEIERARSH LI L X7 LAHBRICRE TE
% . Python, CH72 E OB DT 0 /I I V7 F5iEE T AR— L TEY, EFITE
I TE 5. AR TIE b —2 A EEREDO 24 L, HEED s & o
PRI L7,

INOLDAT y ZTH@BUT, B BRINMT — 2 2T 252 BT
&, BARTE 7 /WAFHRR LEE O A ARGEZFHER LoV A AGEIC AW 2 7EZ K Y
F<FE L, BREIER O IERENE & PG A LS L 2 LN TE S.

5.2.2 77 AV Fa—=VJRAODT—4

RIS, 77 A v Fa—=TTHOT—=ZIOWTHIT 5. ik OFIHT —#
ZAEDTTET 3 DO AAGE L JEFEREERE A RAEDOXIRT — 2y M 2T 5%
e TEoD T A TFa—=v T HOT =%ty NEEoT-. pairset-Wiki
"o/ oNET7 7 A v F a—=27F —H|L finetuning data vl & I
5. Jpara—small MHEHN7-T —# 1% finetuning data_v2 & BEOX, Jpara-big
MHELINT-T —# 1% finetuning data v3 ERES. ZHNRX—T a0 DT 7 A o F
a—=V T =R ERIRT =Ly NOBBRE DT —4% Yy hOH A XIEK 4
DRTEITHD. 77 A4 Fa—=2THOT—ZEEDFIIFN 18 DR
LoThs.

Fa4 MRT =Sy b T A v Fa—=2THOT—XOREK

XERT—H 7> b pairset-wiki Jpara—small Jpara-big

77 A F a2—=| finetuning data_ | finetuning data_ | finetuning data
Y IT—H vl v2 _v3
T A X 1000 {4 2380 1 13000 f4:
LOT — N del 1

LFEDT %\?T{’E model_Wiki model_Jpara_sma model_Jpara_big
Sl E®T IV 1
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I7AF1=>
JRDFT—4

ERT—4 DEAKE

X 18: 77 A v Fa—=2THOT—ZEELTHN

5.3 BAREEM SFRR L LT LVARE~DOEHZR

RO 3 DDF =21y MIESE, AWFFETIE Fairseq 2 VT BART &
TN T7A T a—=0 7 L, FERLST WV HARGESOEHEZRD 3 DDO/N—
g U AVERR L=, ARBFSE T, training data_vl ZfH L TR L7-ZH#iis s £
TV vl EFEOY training data v2 ZfFEH U CIERR L 72 B HER 2 ET L v2 LI
O\, training_data_v3 28 U CIERR L 7= 2 257 /L v3 & RS, IREE T, 3
DODET VOMREEFEMIZ NI 5. Fairseq ZEH L CHET NV EFIHT 5 7=
HDIRT A —F OFEMILE 5 ITRS TN .
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K5 FETNEIHTDEDO/RT A —X

parame modelvl model v2 and v3
ter
arch bart_base bart_base
restore- japanese_bart_base 2.0/b japanese_bart_base 2.0/b
file art_model.pt art_model.pt
save-dir $SAVE_MODEL_DIR $SAVE_MODEL_DIR
tensorb $TENSORBOARD_DIR $TENSORBOARD_DIR
oard-logdir
task translation_from_pretrained translation_from_pretrained
_bart _bart
source- src src
lang
target- tgt tgt
lang
criterion label smoothed cross_ent label smoothed cross_ent
ropy ropy
label- 0.2 0.2
smoothing
dataset- raw raw
impl
optimize adam adam
r
adam- 1.00E-06 1.00E-06
eps
adam- {0.9, 0.98} {0.9, 0.98}
betas
Ir 3.00E-05 3.00E-05
warmup 2500 500
-updates
total- 40000 40000
num-
update
dropout 0.3 0.3
max- 1024 1024
tokens
update- 2 1
freq
max- 80000 20000
update
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$6E €T I/LEEE
ZOETIE, ERD 35D HARGENLFIRR L3 0 HAGE~ D HaZs DM
Pl 5. ARFE T, RS & Sl T — % 28803 5. 72, AF%ED H 7'&5%’2{
HAgR721) Tl 72\, ChatGPT-40 % VT H AFED FHIMRE 21TV, RO DA H
& ChatGPT WAL T —HX Y > N TOMREZ T 5.

6. 1 MEREFEIR

AT OFAMFEREIE, A ARGE O XONZELRRE TH 5. BRI, BA
b 2 BRI ER CORERICRIRR L, T D%, JFEA X A VR A L TR o

REFEACFLRE & 3Tl 9~ 5 . FRRAE 21T - 7= B AGE & FRREZIT > TRV E A

FEDIGRIL O HFERFE LR E & i35 2 & T, B AGEA T T /L OMEREZ 3l
TDHIENTED. BIRIIS, BT A NT—& 1y bOBLORFERFELEED
VAT — 2y NRRORFERFEERE & U T 2. [, %7 —#
Ty MIBIT D AARNKGE L MEEGEISGEOEIS bERIT 5. T A NTF—2 2y
N RO FEERFECRLE & 2 O ORFEEE FEREOEIA 2 T 7 L OFHlEAR &
T5

6.2 TR Fa—/\X
FEAmAE R OGN AT 272010, BRORR T -2y &M
LCETNAEOLE. 7 A MT =21, V4 57 4 7, Jpara HHe=a—x
2, BEW livedoor =2 — A2 — RAMBHD 3 DDT AN TF—Xty "Nad
e
1. JA-original- R AA UEA : FEICET AT 4 X XT 4 T RX=U b T 4
LZIBITINT- 2558 X OER AARGE. ZOTF7 — &y M, ERFIEAO
T XA NMIHTHET NOMREFMNT D720l IND.
2. JA-original-JLH : Jpara = — SANGEAS L7z 240 SLOSEL7e HAGE. 2
DT =5y ML, xE5E LR — BT 5T VOMREA LT 5 72
DITHER S S.
3. JA-original-formal : livedoor = = — A =2 — XA 5HI1E|TN7- 3000 LD 5E
ERARE. ZOT =y ML, 22— ARWERROT ¥ 2 MIKT 5
T NVOMERREZFHIT 72O S 5.
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INHDT AT =23 T RTIMT —ZIZITEENTEE T, T A b
DU LB Z MR L T D,

6. 3 SEATHRR DX RIRELE
6.3.1 JA-original- F X 4 VB Z#HA\-ERIHRE D RIRATL
ABFFETIL, JA-original- KA A EA O HARFELZLLT O X 5 I L,

INHDOT —F OFHlifE R AR H TS
1. JA-original- N A A »[EA D HAGFE L & DeepL THREEIZHIFR L, Zh b DIEFE
W% [JA-original- N A A V[EHA Deepl] & FES.
2. JA-original= R A A O AAFEL Zmodel Wiki CHFATMHLE L, Deepl T
FEICHIRR LT TJA-model_Wiki-Wiki-Deepl| & FESR.
3. JA-original- R XA V[EA D HAKGESL Z#model_Jpara_small THRifRE
L, DeepL THEEIZHFIER L C [JA-model_Jpara_small-Wiki-Deepl| & FESS.
4. JA-original- F A A »[EA D HAFE XL Zmodel _Jpara_big CHHifmEE
L, DeepL CHEEIZHENER L C [JA-model Jpara big—Wiki—Deepl| & FE5s.
5. JA-original- FAA »[EA D HAFEIL Z ChatGPT-4 THATME L, Deepl. THE
FEICEIRR LT TJA-gpt_4-Wiki-Deepl] &M:5. ChatGPTZ HATRESELH 71
7" hix TModify all of the Japanese in this file so that these Japanese words can
be translated by machine translation into English from native English speakers.
Don't need to show me the sentences but need to put the modified file into a new
txt file.| TH 2.
6. JA-original— KA A [l D HARFEIL A Googl e ]I THFEIZHIER L, 215
DHEFEL % [JA-original—- K A A V[EA-Google| & FEA.
7. JA-original- R A A VU [EA D HAKGESL % model_Jpara_big THAIfRE
L, Google FHeR CTHFEIZHEIFR LT [JA-model_Jpara_big-Wiki-Google] & W5,

Deepl ZHWIZIGAIZENENDT — & OREELIRE & B REEGE S 0G5 D
BLHIEHE 6 ORT LI THDH. £6DRT LI, o0 A AELHILT
Wikipedia D7 —ZIZx L TRIRD DD Z LiTb>72. £ O
|2, model_Jpara_big |Z—3&F BV MERBZ £ > T 5. 7 /L OIS RHET 5
72812 Google FHER 2 IV NT= 85512 JA-original—- R X A »[EA-Google & JA-
model_Jpara_big-Wiki-Google DRFELFRE LFHE L=, 7T D/RTLHICH
AFEDOERTE T /LI Google FIFRIZC B RIS Z LN T 5.
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%E 63 Deepl %ﬁﬁb\fl %ﬂ%ﬂ@“f &@lan'ﬂfﬂ? }_; %n ug‘g %ﬁgn@gj

JA— i JA- JA-
native/ japanese original- nodel Wiki- model_Jpara_  model_Jpara_ JA-gpt_4-
Jap AL A el small-Wiki-~  big-Wiki—  Wiki-Deepl
Wiki-Deepl
Deepl (base) Deepl Deepl

FEEREELREE [0.412,0.588]  [0.425, 0.574]  [0.434,0. 565] [0. 447, 0. 552] [0. 413, 0. 587]

SRR LR S
i 1. 30% 2. 20% 3. 50% 0. 10%
o SE L SE S
ANGES 40.50%  41.50% 42. 40% 43.70% 40. 60%
A DEIG
9%1:%‘ FaEC e
AL 1% 1. 90% 3. 20% 0. 10%

# 71 Google FlFR & A WT=HAICEN TN DT — Z ORFELILE & JoiERFELE TEEDES

. . JA-original- K A A [EH- JA-model_Jpara_big—Wiki—
native/japanese
Google (base) Google
B RE LR [0.417, 0.582] [0. 453, 0.546]
JEREREE R O 2L 3. 60%
REEREH HREOEIS 40. 30% 43.90%
REREahE SR DEIG D 3. 60%
ZAb

6. 3. 2 JA-original-{.H # AL V- BRHR SR O SR REE

AL TIE, JA-original - IVHD BAGE XL ZLL TO L H AL, 2 b D
T — % OeHlifE R A F RS D
1. JA-original - D H ARGE L% Deepl THEEIZEIRN L, 26 OHFEL [JA-
original -JFLfH-Deepl| & FESS.
2. JA-original-JLH @ A ARFE L% model Wiki THEHRIHHEE L, Deepl. ToaiBIZHH
SR LT [JA-model_Wiki-Jpara—Deepl] & FESS.
3. JA-original -JLH D H AGE L % model Jpara_small THHIFHE L, Deepl. T
FEIZEIER U C JA-model Jpara_small-Jpara—Deepl| & FESS.
4. JA-original -{LH D H AFESL % model_Jpara_big CTHAIMREE L, Deepl THFE
IZHFIFR L C [JA-model_Jpara_big—Jpara—Deepl] & IS,
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5. JA-original -{lLH ™ H AFEL % ChatGPT-4 THHIMME L, Deepl THFEIZH]
SR LU [JA-gpt_4-Jpara—Deepl] & W5,

6. JA—original {0 D HAGFE L% Google FHRR THEFHICHIAR L, 24 & DIFEL
% [JA-original-iLH-Google] & FE5.

7. JA-original -JLH D H ARFE L% model _Jpara_big THHMmLE L, Google FHaR
TYEEIZHIER L C [JA-model_Jpara_big—Jpara—Google] & BESS.

Deepl AR & W GBI ENENDOT — X ORGELREE & SoiEREER S
FEEDEIGIIR 8 DRT LI THD. KR8 DART LI, =20 HAGEAHAZ
Wikipedia D7 —ZIZx L THRDB DD Z LidbhroT. £ O
(2, model_Jpara_big (T—FRBVMEREZ FF> TV D, BT VOIS FHMET 5
72812 Google BlER 2 =351 JA-original -J/Lf-Google & JA-
model_Jpara_big—Jpara-Google DRIEE(VIEE HLFHE L. £ 9 ORI LD
|2, Google FHER 21 9 BB Jpara 76 D 240 D5 — X 1Z%f L CA#ET L
DNFITE L 2. S ED Jpara 7 —# 1% Deepl 1T & > THIFR LEEWF — & L
72D T Google FRR 2 H HAICET AN 9V ) F—Z (6T HHEREN R <
IRVDITEROFTREMEN D D EEZ BILD.

# 8: Deepl FRZ MWW BT ZNTNDOT —F O REECIRE & SRR S RGEOEI S

s I - -
native/japa ori ginal—LH nodel Wikie model_Jpara_s model_Jpara_b JA-gpt_4-
nese & - mall-Jpara— ig—Jpara— Jpara—Deepl
—Deepl (base) Jpara—Deepl Deepl Deepl
SR REREL [0. 245, [0. 289,
L 0. 755] 0. 710] [0.310,0.689] [0.352,0.648] [0. 290, 0. 710]
HEEREER(L
4. 409 6. 509 10. 709 4. 509
ROk ’ ’ ’ !
SET
raRA
=5 gy 4. 20% 14. 60% 20. 40% 26. 70% 16. 00%
fHERE Y o 0 0 0 0
=5 yELA OLL 10. 40% 16. 20% 22. 50% 11. 80%
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# 9: Google B Z H W= BT NENDT — X ORFFELELE & WGERERE JREOE S

. . JA—orlglnal—(FLﬁH—Google JA-model_Jpara_big—
native/japanese
(base) Jpara—Google
JERERERE WAL [0. 464, 0.536] [0. 444, 0.556]
P R AR D2 b -2. 00%
REFEREE VB D EIS 45. 40% 43. 30%
BB S ORI D i
24k,

6. 3. 3 JA-original-formal Z L\ EATHRE DS RARET

AAFZETIX, JA-original-formal D HAFEXL ZLL TO X HICWH L, 21 b
DT —F OFHliFE R ZFHET 5
1. JA-original—formal ® H AKFE L & DeepL CHGEIZFIFR L, 25O DRFEL &

[JA-original—-formal-Deepl | & FE55.

2. JA-original-formal ® H AGESC Zmodel_Jpara_big CEHHifmE L, Deepl CTHt
FEIZHENER LT [JA-model_Jpara_big—news—Deepl| & FES.
2. JA-original-formal® H AEE L % chatgpt—40 CHAIMREE L, DeepL CHLEEIZHEN
SRL T [JA-gpt_4-news—Deepl| & FE5.
3. JA-original-formal® HAFE L% Googlefllikl THERBEIZHIRR L, 2 b D IGE
W% [JA-original-formal-Google| & FESS.
4. JA-original-formal 0> H AGESL A model_Jpara_big THHHRE L, Google FHl
SRCYEEICEIER L C rJA—model Jpara_big—news—Google| & FE5.
Deepl ZHWIZGEIZENZENDT — X ORGECFRE & FGERGEREE HGE D EH|
B3 10 @%ﬁ“ot ) THDH. £10ORT LI, HATFRLBRII AAF==2—
ZNZXT L TCRIEREN B D Z ElidbhoT=. ZDH|Z, model_Jpara_big IT—F R W
PEREZFF > TV D. BT VO G FHT 572012 Google IR Z AW G
\Z JA-original-formal-Google & JA-model_Jpara_big—news—Google O REFE(VFE
FEHRIE L7, & 11 ORT X9 BAREOLHE T /U Google BIRRIC H2HR
N5,

# 10: Deepl FRRZ WG BRI ENENOT — F ORERLIEE & 3%

mm
rnm
oM
il
iz
%
b
=111
it
S
&
o>
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native/japanese

JA-original-
formal-Deepl (base)

JA-
model_Jpara_big—
news—Deepl

JA-gpt_4-news—
Deepl

b RERE LR [0. 466, 0.534] [0. 498, 0.502] [0. 454, 0.546]
HEERE B L R . B .
DI 3. 20% 1. 20%
K25 =F 2 0 2R )
%IJ;”” RS 43. 90% 48. 20% 42. 80%
DD DE‘% g
AT 4. 30% ~1. 10%
7% 11: Deepl FIRR &2 WG AICZENENDOT — X ORFELFLE & JREREERE SE D EIE
. . JA-original—-formal- JA-model_Jpara_big—news—
native/japanese
Google (base) Google
SR RERR AR [0. 527, 0.473] [0. 534, 0.466]
PEFEREE R DAL 0. 70%
REREREH B DO EIE 53. 40% 53. 60%
RERERE S SR O EIG O
0. 20%
Ik k
6.4 B

6.4. 1 BRMHREOEIMEICDONT

UL EDT — 2 ORGERE R EED &, BARGED DRI LT W HARGE~ D2
wx AW CTHATREZIT O 2 & C, BB O SGE R RE L m L5 2 &
MNENTHALAZENbhrol-. F72,3200 13— 9 O HAREEWED F
T, model_Jpara_bigl il bEIL-MEREZ R L7, 24X, model _Jpara_big#h?
KOZL DT —F 2R Lo Th L ARER ® 5.

I, ABFFE Tl JA-original- K X A > [EA 3 L O JA-original-formal 7

— &ty MIBWT, HARGEEHEZ 2T 5 2 & TGoogl eFHRR D HFE S FERLGE
LRREGM EXED 2 ENTE. DF Y, BAGELETET LidDeepl 7217 TI72
VY, Googl eFlR DHFERIFEAVIRE 2 1a) L C& 5. ZAUT X v, BARGEE#Zs O
PESRE &7z, JA-original LT — % & v I X QGoogleFlFR 2 H L7215
AICE BN E Y OMEREE R L 2o BRI, T — X BDOD 7 &L,
JL% DeepL CHIRR N EE LW H AGE L B R TV D720 Lt

47



B4, Deepl ZEM T 2855124 C, model _Jpara_big & ChatGPT-4 T
HifRIE T o TR A2 b L7= & 2 A, model_Jpara_big 3LV BUWHEREZ /R L
7o, ZHUS XD, REFFE DA NE & HHrED & HICREH S 7.

6.4. 2 FATREDORIZALDONE—2

A/NEITIL, FRARED BARGET XA MO NRZ — NI H 2 DL F b
D 5. DB % o3t LT fE R, FRIRAEDS A AGE T & X N2 dGE L, MRS
BHIRDERFTEL LTUTDO=Zo0ET 6D Z ENgholz

1. RFERRARGEL MR T 5

2. #HAR LRy 2 HIBR 2

3. HAGGE X & LV HEYIZRE W ICE#T S

FPIIRTERAR ARE LML T DICOWVWTHAT S, [TH X DO BifE
AATET, TEOYVR— M, | &) BARFEIK L T model _Jpara_big T
IEHA% D A AGEILT H % OSHAAND HISMNRIT £ T, TEDY R— FBUEET, .
JRSCDHEERIE TFull support from monthly paymentsto — international travel.| . <5EH]
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