20224 (WHIAFE) 2R X

JParaCrawl 2 FHHU >/~
HXENERIZEBE T D R A A V#Ee

SR g =]
W B —

SR T2 EREHRRER
HAR S BN =
B19T2076C &M  K—



ME

NMT (IZEWTHA 2 R A A V)G (domain adaptation) D FEPMFFLI TN S [1).
Er, RAAVHEIEDOZOIIEKRBER =S ANBETH S, T I TREMBET—/3
A & UT JParaCrawl[2] 2 BHFE I Nz, UL, EEAFORIFREE IZKIER V. AR
KCET 7 AV Fa—V TIZHCD A=NARNI NI ERNFHRAEZ L EZ S, TIT
JParaCrawl 7*5 7 A hUZHM T DR 2 it U, I—/"A2R L7 71 v Fa—=
VYIRS, EEROMER, MNERZEMU RN 7286 & KL T, BLEUEA 1.7 14 E
L.
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2.2
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4.1

6.1

H R

Transformer model D7 —F 7 27 F ¥ Vaswani, Ashish, et al. ” Attention

is all you need.” Advances in neural information processing systems 30

(2017).3] KWK . .o 4
T7AVFa—=VTORIME . 6
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B1EZE 1FL®HIC

NMT (28T R A VBRIZDWT OB~ BIFEAXNTE 2 [1]. /2, RASY
BIG AT 20IEH R8I = SANBETHD. LML, HIEFRI—/SRAITENT
IE— IR R A AV DOKRBBE D —RABEN 72 TITY 76 KB DRED
RAANIRHE U RO HESFER 2 — /82 & U T JParaCrawl[2] BBEFE I Nz, UL, &F
ZNFORMERREEE I KIZ A,

KFRTIE T 7 AV Fa—V IV E I—RNANI W ENFERE 2D, F
ZTC, 774 VFa—V GG IS AR IET S 2 L CHFEEON LM,
£, HURAAL VOT A N UZHEBLT 285 % JParaCrawl 2 HHHE T 5. Iz, HliH
U —=NALHBRAA YD I—= RN A2 50O 0— A% Eld5. TUT
¥727 3 —/S A% H\WT JParaCrawl D FFIFHFAETINDO I 7 AV Fa—=VT%
175.

F72, HERAA VD I—=INZADHIA%E AT JParaCrawl DFHFFEIFATTINE 77
A VFa—=2TUED% BaseLine £ 5. BaseLine & 2= FiED LK%, BLEU fé
2 & B HENRHM & AT & 25 LR T17 .



25 B=

\ng

2.1 NMT

NMT(Neural Machine Translation) & l&d=a2—Z )% s 7 —27 % H\ 2 BEEIER T
#Tdhs. LSTM, CNN, Transformer R EREZ 2T —F T 7 F ¥ b d. KWK TIE
Transformer = W\ 5.

2.1.1 Transformer

Vasawani 5 X > THRFEINZNMT 7 —F 727 F ¥ THD [3]. #ige UTIE, ZM
DLy A—HATANXDOEWEZEL, AHOT I—XTEKEZZITHY H 3% 4K
95.

Attention
Attention (ZEA F OB TR I NS [3].

' — QKT
Attention(Q, K, V) = softmax (=7 )\T/
softmax( q\l/fjik )\

softmax( q\‘}fli: )\

Q & query, K lfkey, VikValue XL, TNETNTHITHD. F£/2d 1ZAT—Y
YIHRFTHD.

AN DEHFEDRGNR T Ml q TRU, ANXZITHQ TERY q &175 K £ DNE
B LT, Hkey EOFMEZEIAT D, softmax BT, 1 ETOMERIZEHL,
ZTOMERIZA A > 72 Value 2155,



Multi Head Attention

Multi Head Attention (&EAF DA TR XN [3].

MultiHead(Q, K, V) = Concat(head; - - - head;,)W®
wherehead,; = Attention(QWS, KWK, VWY)
Transformer CTIZFRAVIRIEIRAEZ 512G TIREINT WD, TNEANY RE(8ITFH
EINTVD) IZEIL T Attention 255 U T, concat THREA L TWDS. W ZHH 9

52LT, FHELTWS.

Encoder

AJ13% Embedding U, Positional Encoding 9 % Z & THEEDALE % K U 7z EEN
7 MVDI % R % . Multi-Head Attention J&IZ[H U A 29 Z & T (Self-Attention),
AN OHGER T OREBMER E22EHT 5.

Decoder

Encoder 6 K &V 23 FHY, BERIE TH LU ZX Q % Multi-Head Attention J&
AT DI LT, ROFEGEEZ FTHTS.

2.2 JParaCrawl

ParaCrawl[4] £\ 5 3 — 1w /N EE & WD KBIBER I — /82 % T = 79 5 fikii i)
CHET 2 7BV DD, B S OVHEEONERTIZ 27 FHUEAHEINT
WD,

NTT I a=r—¥ a YRR I K > TR I N2 HISHER I —/SATH 5.
BFERSCIEAY 2000 T XAHEINT WS,

2.3 K XA Vi@

RAASVEEDSOE U EBNH S, TDONMT IZEWT, FHKZY 2T A
FOZTDRAASVIZHER L 72V AT LD/ WHFREENR M LT D 5], RAAS VEIRT D
72Dk Z BFEDPIREINT VDA, a2—/3Adulh e UZZ#)E (data centric) &, €T



Output
Probabilities
t
| Softmax |
| Linear |
s ~
| Add & Norm Je=~
Feed
Forward
1;
- 1 \ | Add & Norm Je=
—{Add & Norm ) Mult-Head
Feed Attention
Forward T 7 7 N x
L [ ]ﬁ
Add & Norm
M I
p-—l'-l Add &_Norm ] Masked
Multi-Head Multi-Head
Attention Attention
— J . —
Fositional Positional
o + & .
Encoding Y Encoding
Input Qutput
Embedding Embedding
Inputs Outputs
(shifted right)

2.1: Transformer model @7 —F 727 F ¥ Vaswani, Ashish, et al. ”Attention is all
you need.” Advances in neural information processing systems 30 (2017).[3] & V) &



bty & U 72386 (model centric) (IZKE <2605 [1]. AMETIEINS 2AED
TTRAS VIS ZTTD.

2.3.1 T—98IR FELXXRR)

T — A #EIR (data selection) £ 1X T —/SAIZ LD RAA VHEIGOFIETH S [1]. HHWR
ALY DA=/RANEBT B X MO T —SANSHH L, a—/S2A2HRT 5. Kk~
BTINTY XLMEBLEINTNSM[6], AHFETIE TF-IDF 2 H\\ 5.

2.3.1.1 TF-IDF

TF-IDF £ 13H 2 XFHIZEHEEFNDHFENE DL LWEEMNZ KT . TF(Term Frequency)
T THDHFE] B THELEN] TEDOSSVOHETHIT S0 % KT . IDF(Inverse
DocumentFrequency) I& T2XEH | T [HEHFELZELXE] BPENS LWELETD
MERY. TUTINSORA TF-IDF C, BB OHGE L, &S HEEN D S NEHIZAR
WCEEND L X TORGELZHEEZLRT.

scikit-learn[7] % FHWTCEHA L, TAUFLL FO X TEE I Nt AAHEE d 23D 5 XFEn
EXERAN() DB NEEINDLLEFERERT.

Lidf(td) — tf(td) x idf (1)
tf(tad) = ft,d

1
idf (t) = log n

1+ df(t)
TF-IDF THEEZBELL, EERT (Ru=8FDH) OXT MV EFEHKT L. T
DXARY MVATO IV 1 VHEBEE KD 2 LT, FMLERDZ.

+1

232 TJ7AVFa—=27

774 YFa—="7 (fine-tuning) &IE R A1 VHEIEDTFIETH S [8)[1]. FATFEH
ARETINVEHBKRAS YD I=NAZHWTNRNTI A =X 2 WHETL L THD. Ih
WCESTETINE RAA VIZHERIE D, A% TIX JParaCrawl D7 7 VFa—=
TDHFEAESTITD.



R - pme—,

'.Ltl|
{ KA 4% —> _E | WEETIL
O—/\R T
o J— TP Fa—
N h :-/7“
Ok
\\;!:_/iz&/
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\ng

%

Nse

53E RBEF

AEFZETlE, UFDOFIEZRETS.
1. TF-IDF T A b SUUZHEEIT 2 X051 % JParaCrawl 7 5 fifi
2. MW UAMREZHB R AL YD I —ISZMHIIMA T, H-ma—SA%ER

3. Fi/-aA—I)NAZHWT, JParaCrawl THEEHIN-HFEHFATETNE T 74

VFa—Z=UT
AT @OFF . mmemss . EG
| JParaCrawl | EFI A ETIL
AN

(3)77AL>
Fa—=24

i(1)1ﬂﬂ'.'l : i
< mMscH fﬂg #HER
P N Y
':\ a—/5R (2)ERL . V.
e O szrx )
N

X 3.1: ETFIEOX M
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4.1 Z=EBR7T—%

EERIIHND T —R2RALLICERT. BRI =R L 7 A S XUFEFFHE 2 D
BRI N B XX E WD 9], /2, AFEERTIE JParaCrawl OXERAOMN, Bicleaner D
% 0.7 LA EDOXFROAZ LTS,

*4.1.1: ERT—4
JParaCrawl ver 3.0 (Bicleaner 0.7 A F) 18,450,971
BASCRER 3 — /8 A 163,188
FARNK 16,328

4.2 EERHRE

AT ALERIZ I3 sentencepiece[10] & FIWT, #E5432,000 £ U, ¥ 77— REATHET S,
NMT DZEEITIZ FAIRSEQ[11] Z FHWTHEERZ1TD . 7 —F 77 F v Transformer[3] T
HB. FEDNIGA=RIFE 2] ITH>T, FAROBRETITD. ERIZHNZEDZY —A
I—RALTITRY. BRRICIE, restore-file ICHRTFEFTATTIVDNALIEET D, &
BT VTV XAIZIE adam & WS, FEHR XY 2 —)Vid inverse square root 7 )b T
D AL %HWT, —warmup-init-lr S E YD, v F THRIE THEERZ MU, —warmup-
updates A7 Y 7 T-stop-min-Ir IZFET 2 XD IZA IS, AlidiE 1.0 2B RV &
27V TGS, #wEEES2OIZ, ~weight-decay & —dropout = X E T 5. ELEH
#13 label smoothing & Y @ cross entropy Tl 9 5. I =V FIX5,000 h—27 V£ T
WS, FRIFHFAETTIVN 24,000 ATy TETEHULTWSDT, TIN5 4,000
ATVTTCI7AVFa—=2v %175, 100\ FTEIZETIVEREZL, BEDSD
DETINVDINT A =R ZWIU % T 5.



4.3 EERFIR

1. TF-IDF TF A b CZHEPIF % X % JParaCrawl M5 HIHIT 5

2. BXOWERa— N2 el U7Xz G872 T
INZHRFHFAETINVE T 7AVFa—=VTF 53

3. TANXOBERZ TV,

Al 2 17 5

JI—/NZA % HWT, JParaCrawl CTFH

TEH&’%‘%%’% T AR XU UTHEMILU 72 BAL 10 X% Proposed & UTCERELT

T A TS ARV —Aa—RB1IZULOHT. HHEUET
ﬁ? ANXOHARGEXZHFHLUTIOD XD BEERMBE SN,

AJISUZHB U TRNZ E RO NnD.

— X D% K 4.3.1 12
ZOFERMS, HEY

% 4.3.1: HiH X 720 EROH]

HAGE Gk

ADX T —] EOMEETH D, She is an editor at Connoisseur maga-
zine .

HESL =N —DFREZ Y —/N—OfEET 1  You can edit a server’s settings by click-

AVEIVY I LUTHRET D ZLMNT
%iﬁ

5 3 5% (PTEERE R A R) FMEEOHE
L ERITORE 25179 D 72D F 4
REZE ST E <,

UL, Tbk Ta) V] BAAKIC
Bol-DE, T > EMEIZRD
TL &S,

ing the server’s Edit icon.

Article 3 (Editorial Committee) The
Editorial Committee shall be installed
to perform duties of editing and publi-
cation of the journals.

But it will be more accurate to say that
since then "Konon” began to become
popular.

2l 12 13 SacreBLEU[12] # W, BLEUJ[13] %

it 475 .

4.4 BaselLine

BW9d. &/, ATITE AR

AREERTIX, BaseLine % BRI — N ADHAE ANV THIFZHFATT N E T 71
VFa—=V T URERY TS, £/-, AR BaseLine DX %X 4.1 IZ2:9.



o T 24 3151
@FF | mgemgs S
JParaCrawl EF)L o ETIL

P ()77 A Fa—=2Y (R
‘\:I—/ \“7yi
C FARX

4.1: BaseLine O [X|fi#

10




BHE ERIEGR

5.1 HEENEM

3 5.1.1 (2 BLEU f D FEAlifSE % R 9.

# 5.1.1: #REF & BaseLine ® BLEU f#
model J1—/)NA&= BLEU

Proposed 324,233 26.2
BaseLine 163,188 24.5

#5.1.1 &V, BLEUfEIZH T Proposed 1% BaseLine & Y [ E95 Z & AR T X 7=

5.2 AFFHE

ANFFHMX A FEEDF L 4/ TIiro 72, TUTTOFEAMEE NFFHiE 95,

Proposed & BaseLine DX LLESFEAi %2475 . 7 A MXDOHNS T > X A 100 SCIIR U
T, Proposed D /M EY, BaseLine D MR, (& A EZEDNBZND 3 DDFFTHLL
BRI 2 17> 72, TOMRERS21ITRT.

# 5.2.1: Proposed & BaseLine DX} ELEREEAM (4 44)
BN #E (%)
Proposed 28.5
BaseLine 16.8
ZINE 548

ZTOFER, BaseLine D ARV 16.8%125xF LT, Proposed D ARV 28.5% T
0] > 7z. ANF§¥Hii CE Proposed »¥ BaseLine % L[R2 #EHRIZ7A - /2.

11



5.3 A5l
5.3.1 Proposed ® R\ 5l

BaseLine D FIFRAEH & LK U T Proposed D AR R WL BN /205 % % 5.3.1,
#5.3.2, £533I1IR7,

%% 5.3.1: Proposed O BWEHERAI &, B /2 1

X
A1 IR CIZEABIENEA TV D.
Proposed Natural destruction is progressing in Shiretoko .
BaseLine In the intellectual world , destruction of nature is increasing
2 The destruction of the natural environment around Shire-

toko has become serious .
MBI 1 HAGEX FIKRBROEEHKIE, EYEERAPEE LR 2R 2
EMMTEET.
M 1 HEE Shiretoko Treasury of nature Shiretoko can see the world
shared by living things and nature.
B 2 HAGE ZDOHMKRMFHREPE L UTHIS NS HIK.
AL 2 JEGE Winter’s Shiretoko Shiretoko known as a natural world her-
itage site.

7 5.3.2: Proposed D BVEHEREBI &, BAIX 723 2

X
AT FIFEHFERTEEDOEZ RS/,
Proposed I got stuck in a train accident .
BaseLine I was kept indoors in a train accident .
Z X I was stranded as a result of the train accident .

B 1 HAGE BEEIIEEANEIXN, BRME IR FEEZ L >THWDL0D
TZ D (Bardawan?) T 3 K€ DI N TV /=D,
AT 1 955E The wounded were taken to the hospital & the police were fil-
ing their report, thus we were delayed at that station ('Bar-
dawan’?) for three hours.
BRI 2 HAGE UL, TOMREEL LT, ZECHMBREDENF D NZA
DIFEAEPREOERL WV, RETEIRI Lo,
RALSC 2 JEEE But the price has been that most of their own nationals
stranded overseas could not get home, including students
and sailors.

12



%% 5.3.3: Proposed O B WEHEREI L, BHII 72303

X
AT WRIZB NN T RNVERNIZE D02k D o7,
Proposed She seemed to be confused by the unexpected question .
BaseLine She seemed to have gotten confused with the unexpected
question .
ZHAX She seemed to be embarrassed at the unexpected question .

FMC 1 HAGE FIZFHWTU L] BAIOBCARNIZ, ATO53 & [F UFEEER
RCIRDMEFEETDIZLILEI DOV R—IIEEED,
FAMLISC 1 3EEESC Being in the same working environment in his next job was
a bit disorienting for the first few weeks, Paul says.
RIS 2 HAGE TN, A TANIANE VNIRRT, FALEINETNON
TTFAREZITEH XN E, ANREETOVZDT
ED
FAMISC 2 BEEESC This is why John the Baptist was so perplexed when Jesus
came to the Jordan River, asking to be baptized by him.

£5.3.1 &Y, BaseLine Tlid THIK] WRERINE>72DIZH LT, Proposed Tl
[HIR ] MEEFNDZ2XDEMIND I LI2E->T, FEULKEERIND EH IR -7,

%532, R533DMETIX, EEXRLU T HFRIZMED? > 72 08B OBIERANH 1 X
N7z,

5.3.2 Proposed OE\L I

BaseLine D FHERAE R & ik U T Proposed D AW EMN > 2FERE, BIII N2 % K
5.3.4, #5.3.5, #£5.3.6 IRT.

7 5.3.4: Proposed DFEWEHERBI &, BIII N7/Z3X 1

X
AHIX TOHRMEEDPLRIH LN,
Proposed The case was buried peacefully .
BaseLine The matter was hushed up .
ZIX The matter has been hushed up .
LIS 1 HAGE ERIFRIS, IIINTEDIT SN REBTHRRI N, 70—
R7v NOEAKEL L EIIT I —=—IZH DD HDEIED

E<SIZE LN

A 1 HEE The body was afterwards found, naked and mutilated, and,
with Broadfoot’s, was buried near my brother’s fort Lugh-
maunee.

13



% 5.3.5: Proposed DEWEHEREI L, BHII 72302

X
ATIX W lFFe @l 7,
Proposed She passed herself through .
BaseLine She had her own way .
S She had her own way .

LIS 1 HAGE
FHMISC 1 HGE

TUTHERZBLUHRFEHZEL L TOVET,

And the purpose is social activities through business.

FLISC 2 HAGE

RIS 2 BFEX

T OMEETERR, 1 > A o — i L OHEG FEFE 2 FIH L
o RAAT AT #ELAZIIa=r—Ya vy agEThd,
It is also possible to 2937 communicate through the media
using press releases, interviews, editorials and articles.

% 5.3.6: Proposed DEWEERHI L, BIIXI N7/ 3

X
ANIX UIRUIRREEI D EE %2 FE 5,
Proposed The mercury often falls below zero .
BaseLine The thermometer is often below zero .
2 The thermometer often goes below zero .

LI 1 HAGE

FHMISC 1 HEEX

KEERIEG KV E X2 THD I LITMAT, 7Y XIVREG
TV ROVEAG & M U CIEMER iAMDY 284U £ U 7,
Apart from being safer than mercury thermometer, digital
thermometers provided accurate reading using digital tech-
nology.

FALISC 2 HAGE

RIS 2 il

INEITDITIE. BEAICHEAKEZ X1 YL U, /EROKERE
JEFHI E > THRANICIREZHIE L, RICET2HIET &0
NHY ET,

To do this, you need to dial warm water into the container
and measure its temperature first by a conventional mercury
thermometer, and then electronic.

#£534 &Y, #5072 OFIERIE Thushed upl PIEULWDY, [ZES 72 & Tburied]
e HUNREZEZEH U 2D, BES7ZBMREZLLEERAOND.

¥ 7z,  table:bad-Proposed?2, 3£ table:bad-Proposed3 DAERTE, o 72 fohF
BINLD, FESERZULZEEZAOND.

14
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6.1 HHEITDZT—IYEZEERE

Z DOfiTlE JParaCrawl ST 57— X &% A F$ 5. Proposed TIET A M1
SR U THEIT B BAL 10 XEHIH L TV 2, 22T A P01 ez UCHRL T
EAZ 132 100 X2 U728 D% topl & topl00 & UTERZLTS. Ll XE LTHiEXHh
7z, Bl UT BRI EMNEZRATEG6.1.11TRT.

15



# 6.1.1: W I N EROH & ZF DJESL

HAGE

s =
gk

AN X

1 00 HMHZERICHEEZ DT,

He started his business with a
capital of a million yen .

BV
510 fi7

5 50 fr

55 100 fif

ARG 10 | 6.

X Z DRETE R RO IEND b, B
WEDEESL BV EEEIZELSEMR
W, |

Ko G- fSERR % — T 10 TMHE X R,
X OITHERREED ERRE W E D TR T
JIMPAETHE 220 5] 25 1800 /i
PAETH 190 T 25 S RIFE9 A,
IR TOMBLEE RZF 60D FEFEPERR
I, 38 MM S 48 TTHIZHI X EIF o
9, B TTOULAETLEIMN(GE
WET),

(BE TR I N R UM
FERIZIE 500 5B I L He v U
THSTWVWET)500 M EDOEARSE
EHAELAZELTE, [Z0ERER Y
DEDIZHH U 725 ZEEEHLURITH
W EHA,

Capital : 10 million yen 6.
I just started in this business, and
I have to make a good product.

Reduce the salary income deduc-
tion by 100,000 yen uniformly and
further reduce the upper limit of
the deduction amount now to ”2.2
million yen a year with annual in-
come of 10 million yen or more”
to 7190 million yen / year over
8 million yen”, but all The basic
deduction that taxpayers can re-
ceive will be raised from 380,000
yen to 480,000 yen. (No) For
what did I do so?

(Although it is no longer clearly
stated in the regulations, in real-
ity, 5 million yen or more remains
as a criterion) Even if you prepare
a capital of 5 million yen or more,
you must prove ‘how you con-
tributed that capital ” .

6.1.1

EEIRRTIEEES

% 6.1.2: BaseLine & topl, topl00 ¢® BLEU f#&

model J—/NA& BLEU
topl 179,501 25.0
top100 1,559,702 24.0
BaseLine 163,188 24.5

16



#6.1.2 &V, topl Tl& BaseLine & V) BLEU {43\ _E U 7z. Proposed M /2 topl &
AT BLEU A & D> /2. £72, topl00 Tl BaseLine & V) BLEUfEAME R U 7=.

6.1.2 Proposed & topl DHAERDEWN

topl DFEF M S BaseLine & V) €& BLEU fEA &\ 728, Proposed & IR L 72€ D % &
6.1.3 12K 7.

% 6.1.3: topl, Proposed, BaseLine DFFR % LK

X
AT FIFIE CHEMFARY LTLE o 72,
topl My brain has been muddled by alcohol .
Proposed My head went blank from drinking .
BaseLine My brain has gotten muddled with alcohol .
Z X The spirits muddled my brain .

Proposed I HAGE FifhEE K<, EHAESHIZZSTULED WO FE,
Proposed {63 %FE  Some people say that it lasts for a long time and that it
makes them go blank.

ZDFERTIX, BaseLine &V topl D AN LK & -7, ULHM U, JParaCrawl & V) filiH
9§ 5m 2P U7 Proposed M A > THELS A7, ZOFKE UT, topl (ZIXfED > 7~
7 Proposed (213 & EFNTW/ LXMW EL - L EZ X 5.

6.2 TV LITENM

ZDHiTI JParaCrawl 226 T V A LI U 23R 280MmL, 28 %2175, 7 VA A
WZHIHE U2 R 6.2.1 1ITRT. TNENLH, 10 4, 100 HOXERZHE L, EMMU 7~
A= )NATHEE 7o/, TOMBEEEKGC22ITRT. £/-, BN NZEELH %X 6.1
IZRT.
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% 6.2.1: 7YX MTHIH X 2R OH

H ARG

=
JLGh

[ZA—="—=TVLITLYV T NWN=F
DWFI OIVYNALTOEEE, O
VEZIIRBINDHEHNEHARKD A A
Far7%, -0V NOBKIITAIO=
FIVIZR DT T2,

b T3y - Iy LT, /5
Vw7 XA OHEEIZ LY, (EE)HUE
DRPZ I HIZHE L THE 20 E
WETOT, ArHivudE 3 THHKN
7 niE e BuvwEd,

AZIFHEELUE> CTEROEM R HK
WIZOWTiEam L., BYEE - KD
FELUONTOENS O E RIWEET
776

"Super Premium Soft W Vanilla
Rich” performance in Mannheim
also hit European audiences with
the modern Japanese caricature
symbolized by convenience stores.
I Through our partnership with
Panasonic, we at Plan Japan
would like to make further im-
provements in areas where we are
working.I hope that you'll contact
us when anything comes up.
People pointed fingers, arguing
about the complex causes of the
avalanche and asking why people
hadn ’ t been better-protected.

1 communityWall- * E L eHEET-A T
2. tELeEELAT

(@c:nanamama_7)-TwitCasting&Fans

(@c:nanamama_7) - TwitCasting

6.1: T VA LB N K ik

# 6.2.2: Baseline & random (21 /4, 10/, 100 HZEMLUTEHE L/~ BLEU f#H

model Ja—/NA& BLEU
random 10,000 173,188 24.7
random 100,000 263,188 25.7
random 1,000,000 1,163,188 23.6
BaseLine 163,188 24.5

random 100,000 23 ® BLEUERSEWEER 2572, UL, FEECE BN U 72 Proposed
D} BLEU fEA [ E U 7=.

18



6.3 HWHELAWROATI7AVYFa—=V

ZOHITIEFHESCHER A — /S A2 FHE 91, JParaCrawl & Wl L7232 —/SZADAT
T77AVFa—=v RS, M TAEEZT A ML XUIH LTI, 103X, 100 X
&L, THNEN JPara topl, JPara topl0, JPara topl00 &9 5. ZTD#ER%ZK6.3.11
RY.

2% 6.3.1: JParaCrawl 0267 A N UIZEP T2 2B U/Zd—NNADAT I 71 VFa1—
=V T %{To5~FTIIND BLEU {#

model J—/3Z& BLEU
JPara topl 16,313 14.6
JPara topl0 161,045 17.8
JPara top100 1,396,514 20.5
BaseLine 163,188 24.5

#6.3.1 &Y, 2TOFE T BaseLine % RNal> 7223, ¥ 5 X %=X d ¢ BLEU f#
NEEUZ., —/#6.1.2 T, topl00 iZHBWT, I—1"2A% KE LT TS L BLEU
EIME T U, UHL, ZOFEERTIEBLEU EMMA ELU /.

6.4 JParaCrawl+EXWERIA—/1AH 5

TFTANLIZEV MU 2 A= NATT 71 VF 2 —=V 7 %47 2SR E 3 £
5 FZ25. FTDD, ZOHITIEHESONRI—/SA L JParaCrawl 2 &bt~ 31—/ A
MHTADNUHEB T2 XM 5. fliTa &8I, 7AML1IXIHLTLIX, 10
X, 100X & U, ENEN%E JParat X topl, JPara+# X topl0, JPara+H.3 topl100
95, TOMRER641ITRT.

% 6.4.1: BCHER 3 —/8 A+ JParaCrawl 57 A M XUZER T X2 Lza—/ 2
TI77A4VFa—=VT%i7->~FT)V®D BLEU

model J—/3Z& BLEU
JPara-+H.3 topl 16,130 16.9
JPara+H3 topl0 155,781 21.2
JPara-+H.3 topl00 1,279,893 22.8
BaseLine 163188 24.5

19



#6.4.1&0, RTOFRT BaseLine % FE[ 27203, FLIT 5 X% HXd & BLEU A
M kU, F72, £6.3.1 LU TRAERIC BLEU a2\ U 7.

ORI, TAPMIZHELHALTWSE Z &) —EEDBEXHRI—/NADNEE
THhdEFERAD. PXCHRIA =N AFEXDOENXTHEINTHS., THIZH LT
JParaCrawl D% < lZFEWX TR I NG, ZOENILDERLL1OREIRE BN
7EEZD.

6.5 Google#lFR & DLEER

Google BHIER & DI#R %475 . 2 6.5.1 T Google Blil & BLEUfH TR T 2. F/2, &
6.5.2 12, Proposed & Google BHERD X FLIFEAM DFE R, 2 6.5.3 12 BaseLine & Google ##
R & DX ELGEEM DFE R 2 R

# 6.5.1: Google #ER & BLEU {H T Hig
model BLEU

Proposed  26.2
Google 26.9

BaselLine 24.5

# 6.5.2: Proposed & Google FHER DX LI EHAM (4 44)
ER i #E (%)
Proposed 13.3
Google 33.0
MR 538

% 6.5.3: BaseLine & Google FHER DX FLERFEAM (4 44)
W (%)
BaseLine 16.3
Google 39.8
2R 44.0

% 6.5.4, 6.5.51Z Google IFR & Proposed Dl % /=7

20



% 6.5.4: Proposed & Google GR % i U T, Proposed H3E 72> 7244

X
AN WTRANRNZ,
Proposed The game was rained out .
Google  The game was washed away by the rain.
23X The game was rained out .
X
AN RN T b,
Proposed The negotiations were conducted peacefully .
Google  Negotiations were peaceful.
ZIE3 The negotiations were conducted in a peaceful atmosphere .
X
AHX EDTBRIZLTLZI W,
Proposed Please make yourself at home .
Google  Please enjoy yourself.
ZMEX Please make yourself at home .

# 6.5.5: Proposed & Google ek % i U T, Google MR 2> 724l

X
A EDF I % 72 £ DZ o 7=,

Proposed His remuneration he received was substantive .
Google  His reward was meager.

ZHAX He only got a small reward .
X
ABDX EREBIEHUOEAN LS,

Proposed The Nobunaga went up to Kyoto again .
Google  Nobunaga’s army went up to Kyoto again.
ZIMEX Nobunaga’s army went up to Kyoto again .

X
AN FEEFERBNICYEZ L5 R 5,

Proposed She catches things intuitively .
Google  She perceives things intuitively.
ZMAX She perceives things intuitively .
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%6.5.1 £V, BLEUEIZHWT, Proposed Dff ik Google BHERODMEIZ A > 72, U b
U, £6.5.2DfERTIXEZRIEEn-> 7.
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BTE SETHR

Poncelas 51, F—42&R7 )N T X2 UTTF-IDF, INR, FDA®D 32D 7 )L
VDALZERNT, TAMXEMTINREMEL 77 v Fa -V ZITHVTVS
6. ZNEDTNITY XALEANTURD3IDDEMGETI 7V Fa—=VTHDOT—
BEMERL TS,

1. KB I =2 LT —4
2. HIR AL VA=A LAET—4&
3. KB O— RZLHI RAAS Y A=A EDE A I— AL HE LT —4

KIFFE L DENE K T7.0.11ZRT.

3 7.0.1: SeATHESE & DiEN

SeATIRSE AR
TNV LSTM Transformer
B g H
RAA Y g, —=a—X B

REREMS R 3060 E A2 —1NAN5 T A Proposed DHHJ R A > d—
NUZHEBLL 2T =2 TO 77 ISR L [FEROHELIX
AV Fa—=v

FATIHZETIE, 3DFERIRE B o7z, T OFEBRIFAIFED 6.4 HiDFEERZ & & $E1
LTW2EEZHND. UNUAIETIEOTNOFERE BaseLine &V L &> /=,

COMEIE, RFEDORAAL VPR THE I ENFEREZLEZD. BXFHIRTIEX
ENEEZFBEWRTH LA, JParaCrawl DZ < [FEVWXTHEINTWS. TDED, 7
ABNSUZEHBLTWE Z & KD E —ERmD SR I —/NANE LN TS Proposed D
FERNRE RN EEZD.
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E8E bW

AWFZFE T, TF-IDF % AW T JParaCrawl 725 7 A D SCUZHEBIS D 3R & fli U 7z
TONRXZHARAAL YOI —=NAITEMT 2SI TaA—/NAZHERL /2. JRR U 72
I—NAEHANTHIFEFAETINDO T 74 v Fa—=V T %475 Z &£ T BaseLine &
b U C BLEU fi & A F-FEMM O CRIFRA E DO LR 57z, BARIZIZ BLEU T
1.7 EU 7.

I—=NAZPELT L EHFEEOR FPHRINAZDT, @RI —/SADE?,
DX RO EE SHOBFEIZT 5.
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~ 8&A Tr7AVFa—=%Dshell

V—Ad—R AL 7714 VFa—=27Dshell

1 CUDA_VISIBLE_DEVICES=0 fairseq-train $DATA_DIR \
2 --restore—-file $PRETRAINED_MODEL_FILE \
3 --arch transformer \

4 -—optimizer adam \

5 —--adam-betas ’(0.9, 0.98)7 \

6 -—clip-norm 1.0 \

7 ——lr-scheduler inverse_sqrt \

8 —--warmup-init-1r 1e-07 \

9 --warmup-updates 4000 \

10 --1r 0.001 \

11 --stop-min-1lr 1e-09 \

12 —-—dropout 0.3 \

13 --weight-decay 0.0 \

14 —-—criterion label_smoothed_cross_entropy \
15 —--label-smoothing 0.1 \

16 --max-tokens 5000 \

17 --max-update 28000 \

18 --save—-dir $MODEL_DIR \

19 —--no-epoch-checkpoints \

20 --save-interval 10000000000 \

21 --validate-interval 1000000000 \
22 --save-interval-updates 100 \

23 --keep-interval-updates 8 \

24 --log-format simple \

25 —--log-interval 5 \

26 --ddp-backend no_c10d \

27 --update-freq 16 \

28 --fp16 \

29 --seed $SEED \

30 | tee —a ./log/$EXP_NAME.$(date +’%Y/m%d’) .log

25



i+ $%B TF-IDF % B\ RE

YV — A 31— R B.1: TF-IDF Z W23 XXHRED T 75 A

#TF-IDF CHEDUMER 21T D,

import numpy as np

from sklearn.feature_extraction.text import TfidfTransformer
from sklearn.feature_extraction.text import CountVectorizer
from sklearn.metrics.pairwise import cosine_similarity

import pandas as pd
import tqdm
import torch

© 00 N O Ut o W N

10 import pickle

11

12 from IPython.display import display

13

14 def main():

15 #7 — A HiAIAA

16 test_100 = []

17 with open("../Data/Kenkyu/test.MeCab.ja") as f:

18 test_100 = f.readlines()

19 src_test = []

20 tgt_test = []

21 with open("../Data/JParat+Kenkyu/JPara+Kenkyu.ja") as f:

29 src_test = f.readlines()

23 with open("../Data/JParat+Kenkyu/JPara+Kenkyu.en") as f:

24 tgt_test = f.readlines()

25

26 #TFIDf

27 #vectorizer DA, token_pattern=u’ (?7u)\\b\\w+\\b’ T 1 FDE%E GL &

28 # L BLRIEAY 200 DU D B EE I X HERR

29 vectorizer = CountVectorizer (token_pattern=u’(?7u)\\b\\w+\\b’, min_df
=2)

30 #transformer DR, TF-IDF % {#if

31 transformer = TfidfTransformer ()

32 #X27 hUAL

33 src_test_tf = vectorizer.fit_transform(src_test)

34 #TF-IDF

35 src_test_tfidf = transformer.fit_transform(src_test_tf)

26



36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

cs_list = []

topK = 1000

#1439 DALER

for text in tqdm.tqdm(test_100):
#X\27 N AL
test_tf = vectorizer.transform([text])
#TF-IDF

test_tfidf = transformer.transform(test_tf)

#3Y A VR

cs = cosine_similarity(test_tfidf, src_test_tfidf)

cs_tensor = torch.from_numpy(cs.astype(np.float32)).clone()
sim, idx = torch.topk(cs_tensor, topK, dim=1)

sim_np = sim.to("cpu").detach() .numpy() .copy ()

idx_np = idx.to("cpu") .detach() .numpy () .copy ()

cs_list.append(idx_np)

cs = cs_list

#iR P RAF

with open("cs.from_test.bin", "wb") as p:
pickle.dump(cs, p)

df = pd.DataFrame ()
from_idx_list = []

sim_idx_list = []

out_en = []

out_ja = []
#HAGE & SEEE X2 ) 9

for en, i in enumerate(idx_np):
from_idx_list.extend([en] * topK)
sim_idx_list.extend(idx_np[en] [0])
for j in i[0] [:topK]:
out_ja.append(src_test[j])
out_en.append (tgt_test[j])

df ["index"] = from_idx_list
df ["ja"] = out_ja
df["en"] = out_en

#EA 2 HIFR
df _drop = df.drop_duplicates(subset="ja")

# AN (2 LY g

top(df=df_drop, source=test_100, from_="from_test", topN=1)
top(df=df_drop, source=test_100, from_="from_test", topN=10)
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82 top(df=df_drop, source=test_100, from_="from_test", topN=100)
83

84 def top(df, source, from_, topN):

85 nnn

86 af : EHMEZHIPR L /zDataFrame

87 source : MRER

88 frm : MREBEXDE &

89 topN IR IvA\RE

90 e

91 df _out = pd.DataFrame()

92 # BAIN 2 ELY) T

93 for i in range(len(source)):

94 df _out = pd.concat([df_out, df[df["index"] == i][:topN]])
95

96 out_en = df_out["en"]

97 out_ja = df_out["ja"]

98 #R 17

99 with open("./" + from_ + ".top" + str(topN) + ".en", "w") as f:
100 f.write(out_en)

101 with open("./" + from_ + ".top" + str(topN) + ".ja", "w") as f:
102 f.write(out_ja)

103

104 if __name__ == "__main__":

105 main()
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