gooooooood
IPSJ SIG Technical Report

Vol.2021-NL-249 No.7
2021/7/27

000 SentenceBERT OO OO OOdOnO

oo oogba)

oo oog2b

OO00OSentenceBERT 0000000000000 O0O0OO BERTOOOOBERTOOODOOOOOO
oooooooOoOoO0O0BERTODOOOOOOODOOOOOOOODOOOOOOOOODODODODOO
000000000,00000000000000000 SentenceBERT OOODOOOOOOOOOO
00000000000000000000 SNLI (JSNL) 0O0OO0O0000000 BERTOODO 60
0000 600000 SentenceBERT OOO0O0OOOO SentenceBERT 0000000000 OOOO
oooo0O0000ooO00O00000000 k-NNOOOOOODOOoOoOOOOoooooooo0oo0oo0o
0000000000000000 600000 SentenceBERT 0O00O00O0O0O0O0O0O0O BERT O
NICT O BERT OO OOOO SentenceBERT OO O000O00O0OOOOOO

0O00000SentenceBERTO k-means0 000000000000 00O0OkNN

Construction and Evaluation of Japanese Sentence-BERT Models

SHIBAYAMA NAOKI! )

1. O0O0on

000000 SentenceBERT[9) DO OOOOOOOO
O0000O0O0O0O0O0O0O0O0O00O0 SNLI (JSNLI) O 6
00000 BERT[3] 00000600 SentenceBERT O
Ooooooooooooooooooooooooon
000000 BERT O NICTO BERTOOOODDOO
0 SentenceBERT 00 O0D0OO0OOODOODOOO

SentenceBERT 00 000000000 OOOOOO
BERT DOOODOOODO SentenceBERT OO OO token
00000 0000 BERTOODDODO token OO OO
Oo0oooooooooooooooooooooon
00000000000 SentenceBERT ODOOO0ODOOO
00000 SentenceBERT 00D O0O00OOO0OOODOODO

! QOoO000O00000000000000
Major in Computer and Information Sciences,Graduate
School of Science and Engineering, Ibaraki University

2 0000000000O0O0O0O0O000o00
Graduate School of Science and Engineering, Department of
Computer and Information Sciences, Ibaraki University

) 21nd303a@vc.ibaraki.ac.jp

) hiroyuki.shinnou.0828@vec.ibaraki.ac.jp

© 2021 Information Processing Society of Japan

SHINNOU HIROYUKIZP)

gddddooooooo 2000000 OobOOoOoODOOO
0000000000000 0D00O00OBag of Words O
goooobooobuoooobooobuoooobooa
gooooboooobbooobuoobbooooooa
000000000 bO00bO0O0oOO0OO0OBERTODOOO
oo0ooooooooOo200000000000004
BERT O Cross Encoder 00000000 O0OOODOO0O
000000000000 000000SentenceBERT O
Bi-Encoder 0000000 0DO0200000000000
0000 BERTOOOOOOODODOOOOODODOOOAd
godooboooobobooobuooobobooooooa
00000 SentenceBERT 000 OO OOOOOoOoOO
0000 [8][11][4].

0000000 SentenceBERT 00000000 QOOd
godobooooooooooboboouooooooooa
SentenceBERT 0 0 0 0 0O 0O O O O O SentenceBERT 0O
00000d0o0OooboO0o00oOo BERTOOODODOOO
godoboooobooooooboboouooooooooa
godoboooobooooooboboouooooooooa
0O00o0oo0 JSNLIOODOODOOO BERT OOO



gooooooood
IPSJ SIG Technical Report

(1) 00O BERT (2) Stockmark 0 0 BERT (3) Senten-
cePiece 0 BERT (4) D 000 BERT (5) NICT O BERT
(6) Laboro 00 BERT O 60 0000000000000
600 SentenceBERT D0 000000 O0OOOOO
SentenceBERT 0 000000 O0O0O0O SentenceBERT
ddddoooooooooobobobooooooooad
000000000000 00000 SentenceBERT OO
dddodooooo 200000b0boboboooooooad
ddddoooooooooobobobbooooooooa
0000000000 00000 SentenceBERT OO O
0o0o0odo 200000000000 ooooonoa
0000000000 SentenceBERT DODODOOODOO
ddddoooooooooobobobooobooooooa
dddooooooooboobobobobooooooooa
0000000000000 000000 SentenceBERT
000D0O000O0ODbOO000oOoOooooOkxNNOOODoO
ddddooooooooobobobobobobooooooa
ddddooooooooobobobobooboobooooa
00 SentenceBERT 000 O0ODO0O
0000000000 BERT O NICT O BERT OO
0000 SentenceBERT DO D0OODODODOOOOOO

2. 0000

00o00oo00ooooooooooooooooog
O00oDo0oooooooooooooog

Paragraph Vector[6]*! 00000000000 ODODO
00000000 word2vec[7] 00 000DOOOODOOO
O00D0000o00oolooooooooooooog
00000000000 0O0ODOEncoder-Decoder OO0
00000 Skip-Thought(5] 00000000 D0OOOO
O00000000000 tokenize DO DODOODOO
00000000000 Encoder 000 0O0O0OO0ODOO
oo0o0ooooooooon

00 D00 Universal Sentence Encoder[2) O 000D
0000 SentenceBERT 00 0000 O O O Universal
Sentence Encoder 00 00000000000 OOOO
Encoder 0000000000000 OOOOOODODOO
O Transformer 0000000000000 ODOOOO
000000000000 Transformer 0000000
BERT 00000 SentenceBERT 00O DOOOOOO
ooooog

SentenceBERT O SentenceBERT 000000000
0000000000000 Meanyi O 800D 0OOOO
O SentenceBERT 0 0000000000000 3000
O00o0o000oooooDooooooooooooog
0000000000000 0OShirafuji O [11]00000

*1 doc2vec 000 ODOODODOOO

© 2021 Information Processing Society of Japan

Vol.2021-NL-249 No.7
2021/7/27

0000000000000000 SentenceBERT 000
00000000000 000Oguzhan O [4] O Twitter
oooooooboooboobooboobooooo
SentenceBERT 0000000000000 0O0OOO

3. SentenceBERT 00O

0000 SentenceBERT 00000000 ODODOO
ooo

SentenceBERT 0 0000000 BERT O Pooling O
goododooooooooobobobobbobbooooood
O000Pooling 0000000 [CLS] token 000000
000 token 0OODOOODO token OOODOOODOO
0030000000000 PoolingOOOOOODOOO
0000000000000000 SentenceBERT OO
godddoooooooooboboboboobooooood
BERT OOOO 200000000

gboooooboboboooobobobooogon
000000000000 SNLIOOOOOO [14)*200
OO00000O0O00O00O00 The Stanford Natural Lan-
guage Inference (SNLI) Corpus[l] 0000000000
oooooooDOoooOobOoOooOo BLEUOOOODOO
gbobooooboobobooooooboboobooo
gboboooobobobobooooboboboog
gbobooooboobobooooooboboobooo
gboboooobobobooooooboboobooo
O000000D0O00DO0O0DbOO 0 epoch 00000
000000 Validation 000000 SentenceBERT
goboboboooo1oboboboboboo

01 000 SNLIOOOOoooooo

00000 (00 | 00000 (00 | 000000
oooooo) oooooo)
ooo 548,014 533,005 3,916

000000000 SentenceBERT 000000000
0000000000 BERTOODOOODODOODOOOOO
0000000000000000000000 BERT
0000000000000000000 BERT (0DOO
BERT)**0 Stockmark 000000000000 BERT
(Stockmark O 0 BERT)**0 Yohei Kikuta O 0 GitHub
00000000 BERT (SentencePiece 0 BERT)*>0 0
00000000000 BERT (0000 BERT)*0D0
0000000 (NICT)DODOODOODOO BERT (NICT

*2

https://nlp.ist.i.kyoto-u.ac.jp/index.php?0] 0O O

SNLI(JSNLI) O0O0ODODO

*3 http://nlp.ist.i.kyoto-u.ac.jp/index.php?BERT O O O
Pretrained 000 BASEODOOOOOOO.

*4 https://qiita.com/mkt3/items/3c1278339ff1bcc01871

*5 https://github.com/yoheikikuta/bert-japanese

https://github.com/cl-tohoku/bert-japanese bert-base-

japanese OO OODODO.

*6



gooooooood
IPSJ SIG Technical Report

0 BERT)*"00 000 Laboro. Al 0000000 BERT
(Laboro 00 BERT)*®* 0 600 DO0O0O0000O0DODO
BERT 0000000 SentenceBERT OOOO0OO0OO
cooooooz2000000000000000000
OOOOODO tokenOOOOCOOOOODODO

02 0000000000 BERTODOO

gooo gooood Tokenizer gpoood
0
g O g base Juman-++ O g O
BERT Wikipedia
Stockmark base MeCab gpoood
00 BERT (NEologd) pgooooo
0
SentencePiece| base SentencePiece| 0 g g
0O BERT Wikipedia
o o0ood base MeCab O g O
BERT Wikipedia
NICT O | base MeCab (Ju- | O O O
BERT mandic) Wikipedia
Laboro O O base SentencePiece| 00O OO0
BERT oooooo
0 (12GB)

O000O00O SentenceBERT O O O O Sentence-
Transformers® O000000000000DO0O0O0ODO
0 O Huggingface Transformers[12] 0000000000
BERT O0O0OO0OOO SentenceBERT O0OOOOOOOOO
gooooOoooo110o00000000000000
O Sentence-Transformers 1000000000000
oono
(1) sentence_transformers O import O 0 O
(2) sentence_transformers.models. Transformer 0O O O O
000 BERTOOOOOO

(3) sentence_transformers.models.Pooling 0 00O Pool-
ing000O0O0OPooling00O000O00O0O

(4) sentence_trasnformers.SentenceTransformer 0 O O O
00 modules 00 BERTOPooling 00 O0OO00OO0O
ooooooon

(5)00D000000D0(0D0O0D00)0000 Loss O
O (Evaluator) O sentence_trasnformers.losses (eval-
uation) DO 0O0OO0OO

(6) 0000 SentenceTransformer O fit 0000000
gooooo

Vol.2021-NL-249 No.7
2021/7/27

BERT

models.Transformer

SentenceBERT

SentenceTransformer(modules=[BERT, Pooling])

fit |

Pooling

models.Pooling

YA NE

g~ FiE7—5
Loss Evaluator
losses.(fEMlossBI%) ‘?u I ﬁ evaluation.(fFevaluator)

0 1 SentenceBERT 0O 00O

0000000 SentenceBERT 00O OO0O0O0DOO
000000000000000000000*!'0encode
00000000000000000 BERTOOOOO
0000 SentenceBERT 00000000000 DOOO
ooooo

000000000000 SNLIOODOOOoOoooo
(0000D0D000)0000000000 SentenceBERT
0000000 epoch 00D0O0O0DOO SNLIOODOOO
00000000000000000000000000
000 epoch 000000000000 O0O0OOOODOO
0000000000 3000000000000000
00000000000000000000000000
O0O0OLoss 00D0DODO SoftmaxLoss OO O DOOOOOO
LabelAccuracyEvaluator 000000000

0 8 SentenceBERT DO 0000000
| epoch 0 [ DDOOOD |

B 16 \

4. UO00OOobOoOOoOobOOooobdg

00000000000 SentenceBERT DOOODOO
gddd0o0o0ooOoOooooooooooboooon

41 0DD00000D0O0OOOOOOOOOO0O0000
0000020000000000000000000
00000000 100000000000000000
00000000000000000000000000
000 BERT0OOOOOODODOO00000000OO
0000 (15100000000 200000000
(1)0000000000000000000000

*7 https://alaginrc.nict.go.jp/nict-bert/index.html
BPEOOOOOOODODO.

*8 https://laboro.ai/column/laboro-bert/

*9 https://www.sbert.net/index.html

*10 nttps://www.sbert.net/docs/training/overview.html

© 2021 Information Processing Society of Japan

1 000000000000 Tokenizer 0000000 0BERT
000000000000 00 Tokenizer 00 O00O0O0D0OO
gooooboooobooobooboOoobOoOooooboobOooboooo
0 Tokenizer 0000000 OOOOCOO Tokenizer OO 0O
Tokenize 00000000 DOOO



gooooooood
IPSJ SIG Technical Report

(2)000000O0D0O0O0OO0O0OO0ODOOOOOO
ooo
(3)b0000o0o0U0LODO0O0DOoODOoOoDOoOOoOn
cooooooboooboogo
(4)0000000D00DO0ODOODOO0ODOOOOOO
ooo
(b)00000D00D0O0DO0OOOODOUDOOOODOO
ooood
(6)0000000D0O0DO0O0O0ODO0OOO0ODO0ODOO
cooooooboooboogno

?’\“)lxﬁ =X [5~1
=5
L
VSl
m&%zw 1?7%%5
e SF{fifE = A/B e

02 0O0O0oOoo0ooOoOooOOoOOOOOO0OOOOOOOOO0O

0000000000000 00000000o0ooo
00000 (000D0000000000000)0000
00000000000 200000000000000
00000000000000000000000000
00000000000000000000000000
0000000000000 0000000000000
0000000000000 000000000000
OOLivedoor 00000000*20000000000
00000090000000000000000000
00000000000000000000000o0o0o
00000000000000000000000 1000
00000000000000000000000000
ooooooooooosoooooon

42 k-NNOOOOOOOOOOOOO
200000000000000000000000
xNNOOOOOOOOOOOOOO0O000000000
00000000000000000000000000
0000000000000000000000000
00000 (TSUKUBA 0000)[13)00000000
00000000000000000000000000
00000000000000000000000000
00000000000 274000000000000

Vol.2021-NL-249 No.7
2021/7/27

sgoubouoboobz20000bO00oo0OobOOooooog
oooooooooooo40000

04 0000 TSUKUBA OOOOOOOOOOOOO

ooooo oooooo oo
ooop 1,476 369 1,845
ooo K 662 165 827
oo 2,138 534 2,674

gooobOobooooocoooooboooooood
ooooooooOoODODOOO0O -NNOOOOOOooOo
obooooooooooocoobooooooa

5. 0O0OO0O

1000000000000000000000000
00000000000000 SentenceBERT O OO0
00000000000 00000000000000
0000000000000000000000000
SentenceBERT 00000 00*¥000000 BERT O
000000 SentenceBERT 00000000000 OO
Jo000o00O00O0O0O0ooO0oooooooooooon
00000000 SBERT-jp 00O0D0O0O0O0OOOODO
000000000000 0000000000 BERT O
00000 SentenceBERT DD DODODOO
J00000o000o0o0oo0oooooooooooon
00s5000300004,,00 B,0000004.10
0o000o0000oO0o0oo0oooooooooooo0000
Jo000o0000o000oooooooooooooon
000000000000000000000

05 O000000O0O0O0O0OO0OO0O0OO0OO0O

ooo A B, ooo

SBERT-jp 222.138.34 | 212.94 | 1,043.19
000 SBERT 204,566.35 | 253.74 806.20
Stockmark 00 SBERT | 230,969.95 | 103.85 | 2,224.04
SP O SBERT 310,377.36 | 237.53 | 1,306.70
0000 SBERT 179,802.27 | 252.77 711.32
NICT O SBERT 197,759.28 | 268.30 737.10
Laboro 0 0 SBERT 211,038.32 | 222.27 949.48

*12 nttps://www.rondhuit.com/download.html#ldcc

© 2021 Information Processing Society of Japan

*13 https://qiita.com/sonoisa/items/1d£94d0a98cd4£209051



gooooooood
IPSJ SIG Technical Report

2,500.00
2,000.00
1,500.00

1,000.00

500.00
Score

.00

S S R

&8 S $ $ ,\96’ B8

N4 A & oy oy

PR -
& o 3 .-,;2" & \éc: @Dc;

e & E 5

& 5

03 D00000D0O0O0DO0OO0DOO (Smaller is better)

o0 s5-NNOOOOoooooooboeouob40o040Qg

06 5-NNOOOOODOOOO (%)

ooo ooo
SBERT-jp 94.19
000 SBERT 85.96
Stockmark OO0 SBERT 76.97
SP O SBERT 81.84
0000 SBERT 90.64
NICT O SBERT 89.33
Laboro 0 O SBERT 86.33
100.00%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00% Accuracy
0.00%
> N N 5 5 N N
A A A A
e & £ A &7 A e
R < & & F & &
&5 & <5 g &5
C,J i N -
6@)@ df}"éb & = \?ﬁo
& 5

04 0O00O0OO0OO0OOOOODOODODO

ooooooo0oooooooooo0ooooo0 NICT
ooooooooooococOoOoooboooooooooooa
5-NNOOO0OO0O0O0O00O0O0O00D0O0000D0 NICT O
OO0O00D0OOLaboro D0O0O0O0OOOO0O0OO0OOOODO
coobooooooboocOoooooOoooboocOooobooooo
OOO0OO000 SBERT-jp0000000O0OC0OCDOOOO
5-NNOOOOOO0ODOOO0O0 SBERT-jpOOOOODOO
cooooooooooooon

oooo0o0ooO0o0o0oO0O0oO00O00n0 BERTOODO
SentenceBERT 000000000000 BERT OOO
NICT O BERTOOOOOOOOOOOOOOOOOO
coooao

© 2021 Information Processing Society of Japan

Vol.2021-NL-249 No.7
2021/7/27

6. OO

6.1 SentenceBERT 0O fine-tuning

SentenceBERT 0 BERT 000000000 DOOOO
go0doobooooboboooobooooboooooooa
0000000 finetuning 000000000 ODOO
godoobooooboboooobooooooooobooa
oooad

000000000 livedoor DOODOOODOOODOO
go0doooboooobooooobodoobooooooa
000000000000000OlLivedoor 00000004
oo v3re D0D0000O0O0ODOOODODOODO9DODODOOO
gdoob0ooooboooooooobooooono 1000
0000000 200000000000 training data
O00 testdata OO0 DO DDOOOOOOO BERT ODDODOO
SentenceBERT O feature based 00000000000
0000000 BERTOODODODOODODOOODOOOOO
0000000000000 00000 training data 00O
00 20epoch OO0OOOO0O epoch OODOOODOOOO
00000 testdata OO OO DODOOODOO

0000 BERT ODOOODO SentenceBERT 00000
oooos50000

—— SBERT
BERT

0.75

0.70

Test Accuracy
o
[+]
[

o
o
o

0.55

T T T T T T T T
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0
Epochs

05 0000 BERTUOUOODOO SentenceBERT U feature-based
goooooao

00O NICT O BERT O NICT O SentenceBERT OO
ooooocOd0edOoOO

Os5006000000000000BERTOODOO
O SentenceBERT 00D OO00OO0ODOODOO,0000
0oooooooooooDoooooooo

000 SentenceBERT DO0DO0O0ODOO0ODOODOODOO
oooooooooooooooDooooooooo
0000000000 00DOD0 SentenceBERT O fine-
tuning 00 000000000000 DODOOOOOOO0O
0000 SentenceBERT O fine-tuning 00000000



gooooooood
IPSJ SIG Technical Report

Vol.2021-NL-249 No.7
2021/7/27

0O 7 SentenceBERT 000 One-shot 000000 (%)

000 | 100 [200 [300 [400 [500 [ oo |

0000 SBERT 77.49 75.05

45.78 78.61 79.55 71.30

NICT O SBERT 61.54 51.78

46.53 73.17 82.55 63.11

—— SBERT
BERT

0.75

0.70

e

o

]
|

Test Accuracy
o
(=]
o
’

T T T T T
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0
Epochs

0 6 NICT O BERT O NICT O SentenceBERT [ feature-
based 000000

coobooooood

6.2 One-Shot DO00OOODO

000 SentenceBERT 0000000 O0ODOOODOO
One-Shot 00000 0DOODO O SentenceBERT 00 00O
oooo0DooDoOooooooooooooooOooooon
Oo0o0oooooooooooooooooooooon
OO00oo0ooooooooo TSUKUBAOOOOOO
OoooooooDoDoOoooDoODoOoO0O0O0 TSUKUBA OO
0000000000 Positivel 000 POO OO Negative
0000 KOODOO 1oooooooooooooooo
SentenceBERT 0000000000000 OODOODOO
000000000 0D000D000000 SentenceBERT
Oo00o0ooooooooooooooooooooon
O (I-NN)OOoOoOooooooooooooooooo
0000 SentenceBERT O NICT O SentenceBERT 0O
00005 0000000000070000

00000D00D0O00O 0000 SentenceBERT OO
0.70000000D00D0O0ODOODOODOODOODOOO
oooooooooooooooooooooooog
Ooooooooooooooooooooooooon
Oo0ooooooooooooooooooooooo
SentenceBERT [0 One-Shot 0000000 O0O0O0ODO0O
ooooo

7. 0DOOO0

oo0O0O00000000 600000 SentenceBERT
cbOoobO0oooobOoobOOoooOOoooOobOOooooo

© 2021 Information Processing Society of Japan

00D0D000000DoDoOooog JSNLIO 6e0O0DO0O
BERT OOODODODOODODO SentenceBERT OO0 OO
gogboobobobboooboobuooboooboboon
000000 R-NNOODOOOOoDoooooooo
gogbooobooobbooboobooboooboon
000000000000 BERT O NICT O BERT O
00000 SentenceBERT 0000000000 O0O0DOO
OO0O000000000 SentenceBERT O fine-tuning O
000 One-Shot 00 0D0OD0O0OD0OOO0OOOOODODOOO
ggno

gd

o000 JSPSOOO JP19K12093 00O 2021000
000D000000oooooo2021-FCOS000O0OOO
gooodn

gogod

[1] Bowman, S. R., Angeli, G., Potts, C. and Manning,
C. D.: A large annotated corpus for learning natural
language inference, Proceedings of the 2015 Conference
on Empirical Methods in Natural Language Processing
(EMNLP), Association for Computational Linguistics
(2015).

[2) Cer, D., Yang, Y., yi Kong, S., Hua, N., Limtiaco,
N., John, R. S., Constant, N., Guajardo-Cespedes, M.,
Yuan, S., Tar, C., Sung, Y.-H., Strope, B. and Kurzweil,
R.: Universal Sentence Encoder (2018).

[3] Devlin, J., Chang, M.-W., Lee, K. and Toutanova,
K.: Bert: Pre-training of deep bidirectional trans-
formers for language understanding, arXiv preprint
arXiv:1810.04805 (2018).

[4]  Gencoglu, O.: Sentence Transformers and Bayesian Op-
timization for Adverse Drug Effect Detection from Twit-
ter, Proceedings of the Fifth Social Media Mining for
Health Applications Workshop € Shared Task, pp. 161—
164 (2020).

[5] Kiros, R., Zhu, Y., Salakhutdinov, R., Zemel, R. S., Tor-
ralba, A., Urtasun, R. and Fidler, S.: Skip-Thought Vec-
tors, arXiv preprint arXiv:1506.06726 (2015).

[6) Le, Q. and Mikolov, T.. Distributed Representa-
tions of Sentences and Documents, Proceedings of the
31st International Conference on Machine Learning
(Xing, E. P. and Jebara, T., eds.), Proceedings of
Machine Learning Research, Vol. 32, No. 2, Bejing,
China, PMLR, pp. 1188-1196 (online), available from
(http://proceedings.mlr.press/v32/lel4.html) (2014).

[7]  Mikolov, T., Chen, K., Corrado, G. and Dean, J.: Ef-
ficient Estimation of Word Representations in Vector
Space (2013).

[8] Ndukwe, I. G., Amadi, C. E., Nkomo, L. M. and Daniel,
B. K.: Automatic Grading System Using Sentence-
BERT Network, International Conference on Artificial



gooooooood Vol.2021-NL-249 No.7
. 2021/7/27
IPSJ SIG Technical Report

Intelligence in Education, Springer, pp. 224-227 (2020).

9] Reimers, N. and Gurevych, I.: Sentence-BERT: Sen-
tence Embeddings using Siamese BERT-Networks, Pro-
ceedings of the 2019 Conference on Empirical Meth-
ods in Natural Language Processing, Association for
Computational Linguistics, (online), available from
(https://arxiv.org/abs/1908.10084) (2019).

[10] Shibayama, N., Cao, R., Bai, J., Ma, W. and Shinnou,
H.: Evaluation of Pretrained BERT Model by Using
Sentence Clustering, Proceedings of the 34th Pacific
Asia  Conference on Language, Information and
Computation, Hanoi, Vietnam, Association for Compu-
tational Linguistics, pp. 279-285 (online), available from
(https://www.aclweb.org/anthology /2020.paclic-1.32)
(2020).

[11] Shirafuji, D., Kameya, H., Rzepka, R. and Araki, K.:
Summarizing Utterances from Japanese Assembly Min-
utes using Political Sentence-BERT-based Method for
QA Lab-Polilnfo-2 Task of NTCIR-15, arXiv preprint
arXi:2010.12077 (2020).

[12] Wolf, T., Debut, L., Sanh, V., Chaumond, J., De-
langue, C., Moi, A., Cistac, P., Rault, T., Louf, R., Fun-
towicz, M. et al.: HuggingFace’s Transformers: State-
of-the-art natural language processing, arXiv preprint
arXiv:1910.03771 (2019).

[13) DOO00OO0O0OO00O0DO0DoOO0oOOoUoOODoOOO
000000 TSUKUBA O0O0O0O D text(tsv) (2014).

[14) DO0ODO0O0DOODOODOODOOOODOOODOOOD
O000000d0oooooobooooooooooooo
000 (NL)O Vol. 2020, No. 6, pp. 1-8 (2020).

[15) DO00OU00O00OOUOOO0OOOOODODOOODOOOOO
0000000000 BERTODODOODODOOO
000000 26000000 pp. 1233-1236 (2020).

© 2021 Information Processing Society of Japan 7



