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BE, = 2— I UMBERO¥Y 77— 2 & LR
MlRe7, & 21RE ORI % > HAGE-HH EFE X0
R — 23D, EICHERFEREDFLE
WERERMRE LEDDIFELNTWS. KRIFRT
& Web BICTRET 2 TV BB Y OFRET— X%
7a—0 I EDIEELT, —EDRHDHH*
Ra—R2DWELHLT. TDa— 2 WCC-IC
(Web Crawled Corpus - Japanese and Chinese) T
L7=BIERE 7L 2l o TRIRR L 72485 2 ATk
L, mE - R ZMRL 2.

1 BFE®IC

FEMBIERIZ A THREEOEE 2B TH D, HEE
PN EEICHER T 2 AR T 52 1%, it
DOEEDRIEZ AR T 2 Z e B TE RO INENRT
Bo—oThs. REOHEERT, —a2—I18
WEHAR (Neural Machine Translation, NMT) (34§ 4 7%
SRERTTRERD 7L —2 7 — 27 X b HEN-BIER
MREHLTEBD, KERAEEMEMD 8 LV
WBIRET Lo T W5, NMT TIX, #8757 —
RXDENPHREROEZREIEAT 20D, K
LB T VEEH T2 e N TE 3.

FEWMEER O 78 Tlk, HAREEHEREE WS 2D
DEEBNEHEIHIE AT > TN B 720, HOHEHE
T L V. SMERBEREE 22912, HHHE
A—NRADT —RXENRKRBICHEL RS, L
L, HREEEOSEMNPCEINO SFER O SFEN R Y
BT R oREXNTH S, Z LT, BrzD8H
DXMBEEND. T L, KX HARER
a— I LI PIZIE, JPO HAHER a2 — %
Z0& 1.3 B (B 26GB) B X r0.1 & (#9 1.4GB)
BB BN, F—RDETEAVHERRDR D
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RETH B, ZDa—Z2DONKOREEITETD
ATH 5. ASPEC-IC DGR, 67 T TH
% [1]. TOa—"2ONEOREE IR RO
EOATHS. LD 221F, NXHATHWDEa—
NRZADHTHIEFFICHBEDO K& a— A TH 3.
72H, HER R SXOBIFRICHE L= HA R a — 82
&, EFEENIEZ LRV,
BEDHADIZL AYIX, BHESEOHI T3V —
WA LDOBIERZRNFICLTWS., —F, LS
DG, ERAELICIDEESEID QBRI PZ
<72h, XHREERETZ2HEEDIEEE. XOEX
HEESEIDEVONEETHS. SHELSHET
b, BEERPHEND 2 HDIX, WEROFRETIIR
HBeEINB2Zehndbd. £z, BEDOATI»HHER
WMEROBHETEITS v AFE— X ABERITVT
KDOPL Y RIZRZeEONDD, TOHEBEIIIGE
LEEORERICHE L 720 a — AR ETH 5.
ARFFETIX, Web & 27 1 — L U CTHERL L 7= HAdt
RNa— 2 Z0FIcOVWTHRRS. fEKRKL
I— XA WCC-ICIE, /{1 V& —F v b ErSbI0—
LENT-ME Y TV ZBHOTFHET — 2O HPH 538
DIEE L 52 e THERIATWS. BEfFO HHXE
NA—RATEDEOWMONT I Do TGE L EHE
DOXERBIRL TN S,

2 BIEMHSE

BifE, NB XA TW2 AR EREER o — 3 239k
WA <, JPO HH xR 2 — 2, ASPEC-JC[1]
¥ TED Talks? ) ic& s 2 HH G a — s 2 ¥ i
HBEDATH .

Lavecchia 5%, MEDFHET 7 £ Lh HNFRa —
NRA% HEINICHEERT 2 HEEZHEL, 22w

1) https://alaginrc.nict.go.jp/jpo-outline.html

2) https://ted.com

3) https://github.com/ajinkyakulkarnil4/
TED-Multilingual-Parallel-Corpus
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THEREFEE HIER L TV 5 [2].

Chu 5%, Wikipedia 2> 5 126k DL _E @ HHxf&R
a— RRAEMET 27D ORI > 27 4 %12
L7 3]

Pryzant Hi&, £ Y &Z—%v b ks rmn—Eh
7o TV FBHOF R T — X2 HENMNGSE S Z
Y R X7z, JESC X, HHWKCHHTE 32 HxE
WER T — 2 DHTHRABIE (280 530 ©oa—
NRATDH5 [4].

OpenSubtitles2018 |XMLHEFH: 7 — X D £ 5 EENER
I— R TH5[5]. HEXMNRa—RREIBLZ
2,000 £F DBRE A2 5 72 % 200 F X DRER 2 — R AT
HYH, IHEIEROZE P, BUEFHE 2 WS TS
MU R R8BI BMEAIBETEINS.

AT HIE, KA Web X — Z 1000 J7 SR D
HEXER 2 — >8R JParaCrawl Z#H L 7=, fERIT—
B L 72 [6].

Guokun 5134 Y X —3v O EBERE 7
O—)L L Ta— % HEICHEL 20, 7—X
DI ANEY TR EL Vo TWED -7 [7].

HELIE, TR IIBIT2 TNEE) 20t
I—XAD KX 2 ULTHELZBSD 2—%2&
B L U WAT2020 TD BSD BliR % 2 7 DFERDIFN
ATV, BFREE RO 92 & X ZEBIRR DFRE IO W
Cakam L 7= [8].

F7z, HHHEIERTIX, Zhang H3MFRI — 82D
BFEAREZEZRL, HHEROWEZM LXE 5
A— AR Fu—F 2R L [9].

M EOREFZEIC LD, 3 — S R IIFIEREE D)
L EEMEOMO pFICEE KA 2RSS, 2
DEI, —a—IWEWERD DDA —TF V7
HAaR 2 — % 2 ORI E TR A R MBI K & 72 &
KER->TW5., AT, HPEHEBIRZ R
X, HIEEORBZROHFNER I — 2D
EEHEE § 5.

3 HPERI—/NXDIBE

3.1 YWER3ZHAH

Z < OHHFMERZ & Web ¥4 b &3, W
H - ¥F<2 TV HMEDOTHT 7 4 L% &L Web ¥
A+ Scrapy? ZFIF L, FHT7 7 4 L EEET
5. FEI7 7 ANOHNZ, BEE, FELEEE, #iX,

FEMRER DRI D 5. ZHHIEBHFD a2 — AT

!

g;ljb

4) https://scrapy.org/
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FEHEOH/MbONT I o720 HTH .
WELEFETZ 7 ALDIEFL ALIE ASS FERD
77 ANLTH3. K1ITASS 77 A LDODHED—
Ble#£T. DX ST ASS 7 7 4 L TIlZ Dialogue
TS, FROFTRNE L RN, RRAX A Vi
COFRALHINATWS., SEHEREIFHEROL
A ¥ —1EH (KHPTIREED “07) RERRAXA L
(M Tl “Defaultlp”) ICHNZHBENZ . &K
T, FRERITARA NDOSLFH D 6 HAGE LT
FREDEHEE L, FRIORFGRE & FRERRET
iz 3 2 IcHFP O Y 7 O ERIR% Hk L 7=,
7 — XK, HEEEH 0BT R iR TEI,
HAEXH DA R Foe2fh R FITHE—
L, ERT 20 R REL.

32 O—/INAXD5E

NELEXRDS B, 10 XFLUEDXXE T
AbTFT=ReMAET—&% (BT —%) Hicz
NZHN 2000 XN T A AHHEL, D &
WMTr—2r Ll l1LEMEIRZa-—1RE
ASPEC-JC, OpenSubtitles & WCC-JC a2 — % 2 D CHt
BreRy., 7—2¥ 4 X (N1 MO 1Z ASPEC-IC >
OpenSubtitles > WCC-JC DJIE7Z23, SCHlE ASPEC-IC
BN AR LT

4 SEER ¥ 5T

ARa—R2ZDHENME MRS 2 7= DICBIRER
ZiTo7z. WUT, EBRMHEHLZ NMT A7 40
€ (4.1 §i), ASPEC-JC, OpenSubtitles, ZASHFFED
A—RADT =Rty b THEELZNMT €57V T
OFIFRFEE (BLEU 22 7) (4281, JPOZa7 %
BT, 72 b7 —XOBIERK RO NF T OFb
(4.3 #1) 2oV TidRS. HHEERTIX, XFLAX
NELSTM ETADRERBMENTHE2 e FbLNT
W3 [10] 28, REBRETIEXF L)L E subword LN
)b, LSTM E 7 /L ¥ Transformer <€ 7 /L% fHH L 7.

41 NMT AT LDERTE

AEERTIX, fairseq[11] ZFHWTNMT 7 L%
WS 5. fairseq D 2 DDHFHREI N T —F T
7 F %, lIstm-wiseman-iwslt-de-en (BDH, LSTM &
B%3) & transformer-iwslt-de-en (RDH, Transformer
LHES) ZEH T 5. Subword L NJL D FEHIT X
subword-nmt> 23 3.

5) https://github.com/rsennrich/subword-nmt
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gue: 0,1:44:02.47,1:

5
: 0,1:45:24.82,1:45:25. t3p,,0,0,

BE1 ASS 7 7 A L HhBO—fH (WEEXI—)

F1 HFEWERa— 20V 4 XL (v aNiE MB)

A MRS
ASPEC-JC (184.8MB)  OpenSubtitles (72.4MB) WCC-IC (52.2MB)
AR T — & 672,315 1,087,295 749,017
BT — X 2,090 2,000 2,000
FRAFT— & 2,107 2,000 2,000
= 100% ¥ - 0.88% ~0.80%
42 gﬂ;R'%E% o 'S'ﬁﬁ' 4.33% 3.40%
80% 33.43% 33.63% 27.85%
F2~F512BVT, AIZASPECICDT A+ 5 — e .
4, B & OpenSubtitles D7 X b 7 — &, C X WCC-IC 50% 2833% 26.08% 0%

DT A M7 =%, DIFFEERE 7TV ONILRES) %= MREE
F 57912, NHK 7 ¥4 TEWicbhEES 07
FRAMPOMHLAZ185 X, TAMT—XE LT
7.
Ko~Ks5ZH L, 7T —2T7 A T —X&
DHEETIEZENZNEEDT AT =X TR E
WBLEU fHZEUF L2 edibh b, J-C XFL
AL D Transformer € 7 /L TlX, 4 D WCC-IC I
OpenSubtitles HHIZ X 2FAR K D BIMRNTH D,
WCC-IC Db RE NIz, F£72, C, DOWVWTH
IZBWTH, WCC-IC IF ASPEC-IC % OpenSubtitles
IDBRVERRZBL N TEL. X512, &K
DFERZ RS 2 &, EAIIZIEI-C. C=I DWW
THDOHMIZBVWTD, XF L N)LD Transformer
ETADRLDAENTHS bbb,

4.3 AFIC& B

ANFiHMiE®E e LT, FrFThLTw3 5
FFSCHRMSRBIER 0 BT TRIE Y o o THA DL
EL VLD JPORa7) ZHRHLE. ZHIZ
FEIMEIERAS R RS O RE N R NE = ¥ OFEE IERE
WIRELTWS 2%, ZRRONFICRS LTS5 B
FE GHME S 295 d £ <, 1 29 b E V) DFTfiF
HETFHHNFHET 2D DTH 3.

WCC-ICDT AT =X CIZDWVWTIE, J-Ct

6) https://www2.nhk.or.jp/gogaku/onayami/chinese/
7)  https://www.jpo.go.jp/system/laws/sesaku/
kikaihonyaku/tokkyohonyaku_hyouka.html
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B2 AT 2FHlioRR (HAE - HERR)

. . | 8% L%
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90%
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70%
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o % 42.40% .13% :
40% 4
30% us
20%
10%
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A (3.97) B (4.04) C @.07)

B3 AFICL2FHlioRR (FERE - HAGE

C—J DXF L X)L Transformer D 2 DD EERTH D
=W BLEU EABEIX 2. X BOWiHiiZ2 1T 5 7=
DIZ, JPO R 7 ZHNWTI D2 OOFREREE A
Filfis 2 2w L. FfiiZ A, B, CO3DD
i 2L — 7T L GHEi#E 72513 HAY
FORBENDH D, HAGEREDAR N2 U LOoEKEY
Fi0)., BN =32 N OMIICEMG L, FH
P o7z K2 231k I-C. C—T DN TFF s
R (77 7N FIEIKiHEOE &%, 71—
T D% DIEIMAN DO F IO F 2K T).
JPO 2 a2 7 DFEHEIZONWT, J-C TlE 3.87, 3.90,
4.00, C—J T 3.97, 404, 407, EWIERICKR - 7.
WCC-IC a—R2ZDWE E, JEHEICHONIHRZ VD
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K2 XFL~OVARGE - HIEEERIERERER (BLEU {#)

Data\Method Character Level
LSTM Transformer
Test data — A B C D A B C D
ASPEC-JC 320 10 26 19 345 12 32 49
OpenSubtitles | 0.3 5.0 24 7.1 00 21 00 3.0
WCC-JC 26 27 121 95 32 39 159 137
3 Subword L~UVHAGE - FEGERIRFERS R (BLEU f#)
Data\Method Subword Level
LSTM Transformer
Test data — A B C D A B C D
ASPEC-JC | 313 1.1 23 30 34.0 1.2 33 6.6
OpenSubtitles | 0.1 43 2.1 57 00 35 09 48
WCC-JC 1.9 24 113 71 20 29 143 103
®a FL~OVHERE > AAGERIERFEERAS R (BLEU fB)
Data\Method Character Level
LSTM Transformer
Test data — A B C D A B C D
ASPEC-JC | 388 12 28 28 448 1.7 42 5.1
OpenSubtitles | 0.2 55 40 56 0.1 40 23 4.1
WCC-JC 32 34 138 85 35 39 171 9.0

#F+5 Subword L~ULHEEE —» HAREEIRESHEE (BLEU {H)

Data\Method Subword Level
LSTM Transformer
Test data — A B C D A B C D
ASPEC-JC | 398 1.1 29 33 443 14 40 53
OpenSubtitles | 0.2 42 26 3.6 02 46 26 40
WCC-JC 23 27 130 64 28 23 153 7.7

T, ZOMRPEDEREFMEDNL SDRDMIF X
DR N TBRERD 2. £/, PIOERICON
THIHMEZEITV, FEROEBVWE ZOEEZHS DI
TEINEND .

5 &HDHIC

AEFZE T, HAFRER 2 — 2 WCC-JC Z#/ L
72, RKa— R EWebZ 27— L, HRXMERZ
HEIICINE L, ERR L 72, BRIICH 75 5 SOR
DHHFXRT — RGNz, Ao — R 2B
T—RICFIHTZX 2 HP a— 2P TS
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=<, MHFOa—RNATREHEHIFbNTI o
Tl LEHEDOMRH MR LTS,

FEEBEED T F R Mo L REEE AW
7B T, BLEU EIZEWb DD, HELZHY
A—R2ZDHTRRDIDEVEE TR TE2 %
MR Lz, AFICL2FHED EVWDDTH - /2.

SHOBEY LT, Xbh KB Web 70— L,
a—RREREITD Ze BT oND. X561, »f
RXDT7 74X b eEkEElLT 2 Z e EERMR
BTH5. ¥z, 5BEIDZLOFFBEBMNIIELT
W ZEBMETLTWA.

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



HEE

AWFFRIC DD, BEZBEETRAE —EF
M7y =2 b (NoLIKZ0267), HEEZHE T A2EN
A LAV AMHBEWF ST SZETE (No.1010147001004)
DR ZZFTWET. 72, MaRa— R 2DfERE
CRHCH Tz o TiX, 2L DHFAD VW72
FL7&., ZZWEHLBL BT ET.

SE 3

[1] Toshiaki Nakazawa, Manabu Yaguchi, Kiyotaka Uchimoto, Masao
Utiyama, Eiichiro Sumita, Sadao Kurohashi, and Hitoshi Isahara.
ASPEC: Asian scientific paper excerpt corpus. In Proc. 9th Int.
Conf. on Language Resources and Evaluation (LREC 2016),
pp- 2204-2208, Portoroz, Slovenia, 2016. European Language Re-
sources Association (ELRA).

[2] Caroline Lavecchia, Kamel Smaili, and David Langlois. Building
a bilingual dictionary from movie subtitles based on inter-lingual
triggers. In Proceedings of Translating and the Computer 29,
London, UK, November 29-30 2007. Aslib.

[3] Chenhui Chu, Toshiaki Nakazawa, and Sadao Kurohashi. Con-
structing a Chinese—Japanese parallel corpus from Wikipedia.
In Proceedings of the Ninth International Conference on Lan-
guage Resources and Evaluation (LREC’14), pp. 642-647,
Reykjavik, Iceland, May 2014. European Language Resources As-
sociation (ELRA).

[4] R.Pryzant, Y. Chung, D. Jurafsky, and D. Britz. JESC: Japanese-
English Subtitle Corpus. Language Resources and Evaluation
Conference (LREC), 2018.

[5] Pierre Lison, Jorg Tiedemann, and Milen Kouylekov. OpenSub-
titles2018: Statistical rescoring of sentence alignments in large,
noisy parallel corpora. In Proceedings of the Eleventh Inter-
national Conference on Language Resources and Evaluation
(LREC 2018), Miyazaki, Japan, May 2018. European Language
Resources Association (ELRA).

[6] Makoto Morishita, Jun Suzuki, and Masaaki Nagata. JParaCrawl:
A large scale web-based English-Japanese parallel corpus. In
Proceedings of the 12th Language Resources and Evaluation
Conference, pp. 3603-3609, Marseille, France, May 2020. Euro-
pean Language Resources Association.

[71 Guokun Lai, Zihang Dai, and Yiming Yang. Unsupervised parallel
corpus mining on web data. ArXiv, Vol. abs/2009.08595, , 2020.

(8] FRIBMH, 2, MaussRikters. £ 5 2> — VI FEHER
2 — R 2 DR L NFEMEROFE. 55 27 FIEX KR FEXKAH
X, pp. 1375-1380. SiBILEY2, 2021.

[9] Jinyi Zhang and Tadahiro Matsumoto. Corpus augmentation for
neural machine translation with chinese-japanese parallel corpora.
Applied Sciences, Vol. 9, No. 10, 2019.

[10] Xiaoya Li, Yuxian Meng, Xiaofei Sun, Qinghong Han, Arianna
Yuan, and Jiwei Li. Is word segmentation necessary for deep
learning of Chinese representations? In Proceedings of the 57th
Annual Meeting of the Association for Computational Linguis-
tics, pp. 3242-3252, Florence, Italy, July 2019. Association for
Computational Linguistics.

[11] Myle Ott, Sergey Edunov, Alexei Baevski, Angela Fan, Sam Gross,
Nathan Ng, David Grangier, and Michael Auli. fairseq: A fast, ex-
tensible toolkit for sequence modeling. In Proceedings of NAACL-
HLT 2019: Demonstrations, 2019.

— 890 —

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



