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1) https://huggingface.co/cl-tohoku/bert-base-japanese
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HL, ERE7LITY XD B2 FhEN
CRDLZMEREERTZ T2 F A4 %7
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3) https://github.com/neologd/mecab-ipadic-neologd
4) A% T D WordPiece & BERT DixE—BOEHEICHE T,

— 1481 —

BEHIRT 2 THEEHEINE, P —7F 4 X
BXFRR=VEHZEL, b= v OHBERIE
WEEREODHAGDE R EIRT 5 Z & TITbir s,
3 RERRTE

s WREEMKBICIE 21 TRL
MeCab, MeCab+NEologd. Juman++, Sudachi, Vaporetto
D5 7T - FoEFHEICE 22 TRLE
BPE. WordPiece, Unigram @ 3 f#% Fu 7251 15 f,
B L, AN ST WY 7Y — K oEIFE
DAHEHANZ3FEDE 18D b — 27 F 4 ¥ & Ll
32, ¥£7-. ZEfH L LT, bert-base-japanese!
DOMHREDHIE T 5,

FEER AFRTIE. P FAFDREEETIL
WCEZ2EERDTO S BEIOHFHET 2,

o TEREEMRNT AR T -V 5 N & 2

o JEREEMNT AR DE WA G 2 B 5 E

e ¥OYH TV — RHEIFEEEHVEINE D

o TEREZMMT AR OFEZE DE VDG 2 2 E

o N —U FAFEHEOHLMENE X B8
BEBRTF—F N —2F 4 FDEE X, Wikipedia¥
Mo T YR AIT1000 X2 MM L. EITL
7272 L. "Category"B L UENA->TWVWB XL 30
SCF AR D X & FR WV Tz, FHHT S E 13 Wikipedia &
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%7:. NER7—&+tvy Mddevky b& testzy b
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wikipedia#twikipedia20201201ja
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Approach MARC-ja JSTS JNLI JSQuAD JCQA NER UD Avg.
Acc Pearson / Spearman Acc F1 Acc F1 LAS
bert-base-japansese | 95.5(0.1) 89.6(0.2)/85.3(0.3) 86.8(0.6) 86.4(0.2) 76.6(0.8) | 85.6(0.2) | 93.3(0.1) || 87.4
MeCab BPE 95.4(0.2) 88.8(0.2)/84.2(0.1) 88.0(0.4) 90.1(0.3) 74.1(0.7) | 83.7(0.8) | 93.6 (0.1) || 87.2
WordPiece | 95.5(0.1) 86.8(0.4)/82.4(0.5) 87.5(0.3) 89.2(0.3) 69.8(0.7) | 84.0(0.9) | 93.6(0.1) || 86.1
Unigram 95.4(0.3) 88.6(0.3)/84.6(0.4) 88.3(0.4) 89.5(0.3) 74.5(0.8) | 83.1(1.0) | 93.4(0.2) || 87.2
MeCab BPE 954 (0.1) 89.0(0.2)/84.7(0.2) 87.9(0.4) 89.7(0.1) 74.0(0.6) | 83.0(0.5) | 93.5(0.1) || 87.2
+ NEologd WordPiece | 95.3(0.6) 87.2(0.3)/83.0(0.3) 87.7(0.2) 89.3(0.2) 69.6(0.4) | 82.7(0.2) | 93.5(0.1) || 86.0
Unigram 95.4(0.2) 88.7(0.2)/84.5(0.3) 88.0(0.4) 89.7(0.3) 75.0(0.6) | 84.1(0.8) | 93.3(0.1) || 87.3
Juman++  BPE 95.5(0.1) 88.9(04)/84.6(0.4) 87.6(0.4) 90.1(0.2) 73.8(0.3) | 85.1(0.6) | 93.6(0.1) || 87.4
WordPiece | 95.3(0.3) 87.5(0.3)/83.3(0.3) 87.7(0.2) 89.8(0.3) 71.1(0.6) | 84.7(0.5) | 93.6(0.1) || 86.6
Unigram 95.4(0.2) 88.5(0.3)/84.3(0.3) 87.8(0.3) 89.9(0.2) 74.9(1.2) | 84.1(0.4) | 93.4(0.1) || 87.3
Sudachi BPE 95.5(0.1) 88.6(0.3)/84.2(0.2) 88.2(0.3) 90.2(0.2) 74.2(0.6) | 83.5(0.6) | 93.8(0.1) || 87.3
WordPiece | 95.3(0.2) 87.8(0.2)/83.7(0.3) 87.2(0.4) 89.6(0.1) 70.0(0.9) | 82.4(0.6) | 94.0(0.1) || 86.3
Unigram 95.6(0.2) 88.9(0.4)/84.8(0.5) 88.4(0.3) 89.9(0.1) 74.5(0.6) | 83.0(1.3) | 93.7(0.1) || 87.4
Vaporetto ~ BPE 95.6 (0.1) 88.9(0.2)/84.8(0.2) 87.5(0.3) 89.9(0.2) 74.2(1.1) | 84.1(0.9) | 93.7(0.1) || 87.3
WordPiece | 95.3(0.2) 87.7(0.2)/83.6(0.1) 88.0(0.4) 89.7(0.2) 71.0(0.4) | 84.0(0.8) | 93.8 (0.1) || 86.6
Unigram 95.5(0.3) 88.7(0.1)/84.6(0.2) 87.9(0.3) 89.9(0.1) 74.3(0.8) | 84.1(0.4) | 93.7(0.1) || 87.3
7L BPE 95.4(0.2) 87.3(0.2)/82.8(0.2) 87.2(0.2) 88.7(0.3) 72.8(0.8) | 62.9(1.1) | 93.4(0.1) || 83.8
WordPiece | 85.5 (0.0) Nan / Nan 55.3(0.0) 10.1(0.1) 20.0(0.8) | 0.0(0) | 63.8(0.9) || 29.3
Unigram 95.4(0.4) 88.2(0.3)/83.9(0.3) 87.7(0.8) 89.3(0.1) 74.6(0.4) | 76.9 (1.0) | 93.2(0.2) || 86.2
&1 JGLUE. NER, UD 7—X+t v b L ToOFMfifE R, &EfEIZ. JGLUE & NER T 5 775 AMGEE D F3HE (FHER
)%, UD TlE 5 > — FOVEE BEHEFE) Z/RLTW5, JCQA IF JCommonsenseQA T — Xt v N DIETH %,
Approach | MARC-ja  JSTS JNLI JSQuAD JCQA NER UD Avg.
Sequence Sequence Sequence Token Sequence Token Token Overall Token Sequence
BPE 95.5/954 86.7/85.1 87.8/87.2 90.0/88.7 74.1/72.8|83.9/62.9(93.6/93.4|87.3/83.8 89.2/81.7 86.1/85.1
WordPiece | 95.3/85.5 85.3/Nan 87.6/55.3 89.5/10.1 70.3/20.0| 83.6/0.0 {93.7/63.8|86.3/46.9 88.9/24.6 84.8/32.2
Unigram [95.5/95.4 86.6/86.1 88.1/87.7 89.8/89.3 74.6/74.6|83.7/76.9|93.5/93.2|87.3/86.2 89.0/86.5 86.3/86.0
Avg.* 95.4/954 86.2/85.6 87.8/87.5 89.8/89.0 73.0/73.7|83.7/69.9193.6/93.3|87.0/85.0 89.0/84.1 85.7/85.5
R2 JRERBHEDDOLE LR LOBEOMRE, BEIZEY 7V — FOEIFRICB T 28X 27 TOMERED T

EMETH D, (JEREZMBEED D ORI JERERBNERR LOME) 2/ RLTWS, F£iz. 28X X7, Token-level ¥
A 7. Sequence-level X 27 DEEMEDH R L TWB, 7272 L AvgHlITERERfRNTER 72 L @ WordPiece % FHHE.2> 5 RS L 72,

Ky =4 ZAREIZE LTI, MARC-ja & UD Tl
512, JSTS. JNLI & NER TIiX 128, JSQuAD Tl 348,
JCommonsenseQA Tl 64 ¥ L7=,¥

4 SRERIER

%, 7272 L. TEREZEMHTAR72 L D %A D WordPiece
W & I HEREDMR W2 D, EEME (Ave.¥) DEHA
D BERA U7z, Token-level X 27 2134 b —2 Vi
MG 5 12 HWTIHELS X227 TH D, ISQUAD,
NER, UD 233% ¥ 3 %, Sequence-level X A 7 ¥ &

HEDb=TFATOTREAIZEREZR R 1 ITRT,

WRERBIFBEZAVDINRETD 3. HREZRMEN
BOEENE X BHBIZONWTONT 5, BRI
Z. TERRBNHED D DBEEL R LDOEET, 7
7 — FREIFEZ L ICTREA R O RER LT
b, Tz, FBEREREFMBOEEMICL2HEIT. XA
ZORERY 7V — RGEIFRIC K > TRRZ S0
REMED D 2720, TS DB S S S HERER LIS
b, &2, IWEEBWMBDDDHELRLDY;
BRXBWT, ¥ 77— FREIFEI D& 27|
SEEMEB X O, & X7 (Avg. / Overall), Token-level
R 2 7. Sequence-level X A 27 D3 E% /R LT W

8) MNANR—RT X — X DOFEMNI TR §A2 ITEEH,
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[CLSI S [SEP] b =2 Y HWTHLS XR 7 TH Y,
MARC-ja, JSTS. INLI, JCQA H3i%%43 %,

2 &b, XX (Avg. / Overall, Avg.*) IZ
BWT, REEBHBED D DHIHRLED DB 20
AA Y MEEID, FZZXT7TDOFE (Avg.®) IZB W
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HPHRESEWERE R -T2, DI, T U —
FoEIFENCHEL5E8, EOY 7V — Ky
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=< (Avg. / Overall), X A 7 W EHBRATLHE L7725
A, Token-level X A 7 T LMD H DI
M T 49 KA >+ EE-TED (Ave. / Token),
Sequence-level % R 7 TIXTERER AR DH D DFH
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ST 0.2 KA ¥ b EElo 72 (Avg. / Sequence), A
Mo, BTV — FREIFRIC K O TTHREREMR R T
=53 L. FFIZ Token-level & R 77 T REESR
ez W ARRWEEZ N5,

WERBIABOEVLIEZRIRE K1 OVER
fENTER H D DFIRICOWTHER T 5, ERER NI
DEVHEZ 2 ELREST 2720, HEEREER
1} %3 MeCab ¥ %72 %, MeCab+NEologd % R\ T Lt
BZ21T o 720 LLERDOAGHR. MARC-ja, JSTS. JNLIL,
JSQUAD B X U JCQA Dit 5 Z X7 OMEREICHE A
1X72720 o 72 (p = .05, Kruskal-Wallis test) 25, NER &
UD D2 XAV TCIRARBREDHRINZ (p < .05,
Kruskal-Wallis test)y L5 DFERM? 5, Dl e d
Sequence-level % 2 7 TIZTERER N DE VD5
A BB IINIVWEEZI LN D,

EDHTI—RBEFEZAVBINED X220
BV TV — RPEFIRICBT 3222 27 FH (Avg.
/Overall) & b, JWRELRMHTHD D DEEICEEL T,
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