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1) GeneralTrainand TransTrain P R F P R F P R F P R F

1 General GeneralVocab | 88.27 | 90.28 | 89.15 | 80.68 | 76.88 | 78.47 || 92.64 | 93.15 | 92.87 | 77.99 | 78.51 | 78.36

2 Translated TransVocab 90.67 | 92.45 | 91.49 | 80.23 | 78.75 | 79.17 || 93.43 | 94.59 | 94.00 | 78.32 | 79.57 | 78.96

2) MixTrain

3 Mix GeneralVocab | 90.73 | 91.46 | 91.00 | 81.78 | 77.56 | 79.33 || 93.73 | 94.48 | 94.08 | 79.61 | 80.47 | 79.68

4 Mix TransVocab 90.79 | 92.38 | 91.54 | 81.10 | 78.61 | 79.65 || 93.45 | 94.83 | 94.12 | 79.69 | 79.68 | 80.71

5 Mix MixVocab 91.34 | 92.14 | 91.67 | 81.26 | 79.07 | 79.85 || 93.78 | 95.01 | 94.38 | 79.02 | 79.03 | 79.98

6 Mix ConVocab 90.43 | 92.22 | 91.26 | 81.03 | 79.42 | 80.01 || 94.11 | 95.04 | 94.56 | 79.58 | 79.64 | 80.55

3)PipelineTrain

7 General Translated GeneralVocab | 91.10 | 92.08 | 91.54 | 81.49 | 78.49 | 79.75 [[ 93.62 | 94.69 | 94.13 | 79.60 | 80.43 | 79.60

8 General Translated TransVocab 90.93 | 91.40 | 91.10 | 81.23 | 79.35 | 79.99 || 94.21 | 94.22 | 94.18 | 79.77 | 80.75 | 79.86

9 General Translated MixVocab 90.57 | 92.47 | 91.46 | 81.68 | 78.47 | 79.75 || 93.59 | 94.66 | 94.11 | 78.92 | 79.54 | 79.33

10 General Translated ConVocab 90.85 | 92.12 | 91.40 | 80.10 | 79.57 | 79.55 || 93.60 | 95.25 | 94.40 | 79.15 | 80.00 | 79.86
§1 HAEMEMEER BT CTOIY T T HE S L UBEFRBEOMEE. T —2BROBIHN S EAS3DOAHFTIY

ICRHNB. & LEICIE—WRDEF. EFDFVITIHLOT— Q%Fﬁb‘T%ﬁU?—ET%aﬁﬁ (GeneralTrain &V
TransTrain)s 2 2BDATIAVICIF—BTFRMBLIUVEMTEFINDRET—XZHAWVWSFE (MixTrain). 3

2BEOATFIVICIE—
ZE ETIL9IF—

BTFRXTEBLEMTF R N TEMOEGIFEEZ1TS>F A (PipelineTrain) TH 3. fl
RTEFXMTETEZIN. RICERTFASTEZIN, YT - FEHEEOBEICIFEERT —F

ZFW (MixVocab) C¥ %IRRT,

Text (1st)  Text(2nd) Vocab. \ Bt (Tg) || PofRhi GEMES)
1) GeneralTrainand TransTrain P R F P R F
1 General GeneralVocab | 71.04 | 70.30 | 70.35 || 71.04 | 71.86 | 71.00
2 Translated TransVocab 71.82 | 73.39 | 72.31 || 72.61 | 72.66 | 71.65
2) MixTrain
3 Mix GeneralVocab | 73.49 | 72.05 | 72.49 || 72.35 | 74.39 | 73.02
4 Mix TransVocab 73.80 | 73.38 | 73.41 || 71.81 | 75.13 | 73.12
5 Mix MixVocab 73.26 | 73.10 | 72.89 || 71.91 | 74.70 | 72.91
6  Mix ConcatVocab 72.28 | 74.27 | 73.04 || 73.05 | 74.86 | 73.42
3)PipelineTrain
7  General Translated GeneralVocab | 72.56 | 72.67 | 72.40 || 72.25 | 74.54 | 73.04
8  General Translated TransVocab 73.42 | 73.59 | 73.19 || 73.89 | 74.49 | 73.80
9  General Translated MixVocab 73.09 | 72.73 | 72.61 || 72.00 | 73.88 | 72.58
10 General Translated ConcatVocab 72.35 | 74.16 | 73.01 || 72.75 | 74.46 | 72.74
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ﬁkﬁ\%ﬁ?gﬁ&BmﬁTié%@%mbt%Tw
. ERETAREINTF—XEy bEHWTT >
AFa—=vTF 5,
BRI Y T4 T4 O E AL L, 7 DOfE
7 NI LR a7 25 ET %, Trieu & [18] ¥ [FR

F25
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x4 BRHMETOINILER.

12, Sohrab 5DFiE [17] TRIHE LY T 4 7 41X
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TATAERBRE TS, 2 o0 ryF 4 TR R EASL
L. 4 DO NRZ ML EEELODEEEOANTE T2,
BRI, 1) head =7 4 7 4 OERHE, 2) tail =~
T4 T4 DR, 3) 2 0ORFHDOELEM [16, 13]. 4) A
HXD[CLS] +—27 > DERBOMEE «7FWT%6 b
BRI MVEZEAA— T b VKB HBRTREX
7 DORT FANEEHEIND, jt%é 7 1M 7 v D
BrELL, ERTCOEEEFERM T NAANDR AT LA
BT, WA, RaT7EReBEINVERNT 5,
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BED THERWRECEEN DS 106 IS L, 7/ T —
T avE{TolbDT 14,189 XEEN 3, HMERIC
BHLET—2ty M, FEHEOFREED S 100 i
L 12,864 XIZ7 /) 57—>av&iio72bDTH3, Z
DTF =Xty MIRHEPTFTEIN TV,
HPRSIRXA—&: 7T — FEEZDOMEIZIT Senten-
cePiece [10] ZH\W/zo NAR=NRFTX—RTH BB
#ZY AL XDFEICIE. GeneralVocab, TransVocab
B XU Mixvocab XL 32,104 ¥ L7-, ConVocab
l¥ GeneralVocab & TransVocab DHIEE LD,
FERY A X3 49,858 TH o=, T 2 10 D
BERT &, 3T 30 =Ry 75D EITV., FEb
MCIE Adam [8] ZHIHAEE R 107* OFRETH W,
2231213 NVIDIA V100 % 4 AFW, DEEEE L, —
V7 47 4 BXOEGRMHOEE TIE. 160 =Ry 75
DB B MRS 107° 1IZERE L 72 Adam TITW,
Fl 2a 7K E 72 % ETF NV EFER LM AN S,
5 R
F1IWCHEBNRTHS 10 D BERT DLV T 4 7 4 il
HE X UBERHEE X 27 TotiEERT, FMEEIC
1% Sohrab & [17] 2% BV, TF A b AV BRRIC
FPELEE, HERBXIU F1 Ra7vo~vru¥y
FHWS, Zh5DHEIE 5 DEIREREEITVIIE L
7o R EALSTIIHITT 3 DIXDEEIATVWS, k
PBIEE 1) —RDBTFDOTF R+ LEEMTHD T
FAPDATH¥E TS BERT (GeneralTrain B X
TransTrain), 2)2 FHEDTF A+ 2EESLZa—
2 5% U BERT MixTrain), 3) 5 —K&5HD
= RRATHEE LEMASTO I — AT HIENMDE
Ri%#¥ %17 - 7- BERT (PipelineTrain) TH 3,
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D Tg DREE (P) LAD TR TOIRIEIZB TR WIERE
R, BRNREEZAZ . —RIPBFOTFZA IO
ATEEHLZETIL1IDOFL 227X Tg KET37/
F—YaryF—XIZBWT 89.15 THBDITHR L., EHFY
THETXFAIDATEEHELZETNL 2D F1 227 13H
RF—ZTHHICHEDHT 9149 TH D, 2.34 DA L
BAHOLNIz, Tg DT — X TORFRMHZ X7 I2BWT
HEFEIZ, 0.7(78.47 725 79.17) DEIEME SN TED,
BRT ¥ 2 v oiE AL —E L THEREM FicEH 5 Lz, 5
WRICEHTE7 /57— ayF—XRTOERTHREED
fE I % HERR L 720

HERF— 2 o¥ B LY 77— FEHEITMNX R 7D

PERER LicH 5320 2 IRE T — X2 5% Lz BERT
MixTrain) ZBWT, AT 2V 7V — FHEZLHE
L7Ha DR E A D, Tg W T 227 4 7 4 Hlithh
WZHBWT, EMITFOTFA M0 oEEH LY TV —F
DEZHAVSET V40D 613ZNEN91.54, 91.67 B
FU91.26 L —RAHFOT XA M h oY 7V — FiEER
W3R (GeneralvVocab) $5ET/L 3D 91.00 X H b &
W Fl 2a7 2G5k, ZOMRID, BET—&2HV
ZRECBWTHIHRL L 28 77 — N EEE DR R0
WTE 5, Tg ORMGRMMH, #ERoz 7 4 7 1 filih
FEGRHH T RROEATH o720 —77. —RDEFOD
7THFAMTETEE LEMDHO 7 F X+ TEMOHEH]
¥¥%1TS PipelineTrain Tlk., — 2T DT F X
FCH 7T FREIZHE LHETH-TH F1 X2
TWERRZIZBWT 91.54, 79.75, 94.13, and 79.60 &
BV, BMTEDOT XX MY 77— FEEEOREICH
W FE(ETL 8 225 10) IE—RIBDOTF A +xH
W3 FE HREED RV, Ko T, PipelineTrain
EHWLHE, 77— FREEOMEILS LB HEM
BOT7 XA M ofTbT b RWERENHIRT = 27
M5, Wikipedia 2 ED— T F X M oEH XN
WEfF D BERT %, BMICHEFITHOMRT ¥ A TS5
WHATEEHTLER VWD, ORI FEICH LiFE
L\,

6 HHDIC

AFETIE. FPDEF AT O BERT % 955855 & BEMBIER
L7277 ¥ A M CHEET2H A OVWTHEL
Too FEBRED. BMEBIERL 2EMOH 7 X2 FOIEH
2% BERT O TiX X7 CoMaem LicHFE S5 Z e
bhotz, EHITY Y TNTHMTE, hEFE. BERT O
REETAANDIGHATREME S BWHRD D 5, SRIIH
BHEAE B OMBRIH X 2 7 1ce 8 E 63, Mn¥F. fib
Safv BART [14] 72 E SREAERE TV T ORI R 2 HGEE L
720,

SE X

[1] Emily Alsentzer, John Murphy, William Boag, Wei-Hung
Weng, Di Jindi, Tristan Naumann, and Matthew McDer-
mott. Publicly available clinical BERT embeddings. In
Proceedings of the 2nd Clinical Natural Language Processing
Workshop, pages 72-78, 2019.

[2] Maaz Amjad, Grigori Sidorov, and Alisa Zhila. Data aug-
mentation using machine translation for fake news detec-
tion in the Urdu language. In Proceedings of the 12th Lan-
guage Resources and Evaluation Conference (LREC2020),
pages 2537-2542, Marseille, France, May 2020.

[3] Dogu Araci. FinBERT: Financial sentiment analysis with
pre-trained language models. In arXiv preprint (1908.10063,
2019), 2019.

[4] Dzmitry Bahdanau, Kyunghyun Cho, and Yoshua Bengio.
Neural machine translation by jointly learning to align and
translate. In Proceedings of the Third International Confer-
ence on Learning Representations (ICLR 2015), pages 1-15,
2014.

[5] 1z Beltagy, Kyle Lo, and Arman Cohan. SciBERT: A pre-
trained language model for scientific text. In Proceedings of
the 2019 Conference on Empirical Methods in Natural Lan-
guage Processing and the 9th International Joint Conference
on Natural Language Processing (EMNLP-IJICNLP2019),
pages 3615-3620, Hong Kong, China, 2019. Association for
Computational Linguistics.

Copyright © 2022 by

Information Processing Society of Japan All rights reserved.

The Institute of Electronics, Information and Communication Engineers and



FIT2022 (%5 21 E1EHRBHFRM I+ —F L)

[6] Jacob Devlin, Ming-Wei Chang, Kenton Lee, and Kristina
Toutanova. BERT: Pre-training of deep bidirectional trans-
formers for language understanding. In Proceedings of the
2019 Conference of the North American Chapter of the As-
sociation for Computational Linguistics: Human Language
Technologies (NAACL2019), pages 4171-4186, Minnesota,
USA, 2019. Association for Computational Linguistics.

[7] Tanishq Gupta, Mohd Zaki, N. M. Anoop Krishnan, and
Mausam. Matscibert: A materials domain language model
for text mining and information extraction, 2021.

[8] Diederick P Kingma and Jimmy Ba. Adam: A method
for stochastic optimization. In International Conference on
Learning Representations (ICLR), 2015.

[9] Jens Kringelum, Sonny Kim Kjeerulff, Seren Brunak, Ole
Lund, Tudor I. Oprea, and Olivier Taboureau. Chemprot-
3.0: a global chemical biology diseases mapping. Database
J. Biol. Databases Curation, 2016, 2016.

[10] Taku Kudo and John Richardson. SentencePiece: A sim-
ple and language independent subword tokenizer and deto-
kenizer for neural text processing. In Proceedings of the 2018
Conference on Empirical Methods in Natural Language Pro-
cessing: System Demonstrations, pages 6671, Brussels, Bel-
gium, 2018. Association for Computational Linguistics.

[11] Taku Kudo, Kaoru Yamamoto, and Yuji Matsumoto. Ap-
plying conditional random fields to Japanese morphological
analysis. In Proceedings of the 2004 Conference on Empiri-
cal Methods in Natural Language Processing (EMNLP2004),
pages 230-237, Barcelona, Spain, July 2004. Association for
Computational Linguistics.

[12] Jinhyuk Lee, Wonjin Yoon, Sungdong Kim, Donghyeon
Kim, Sunkyu Kim, Chan Ho So, and Jaewoo Kang. Biobert:
a pre-trained biomedical language representation model for
biomedical text mining. CoRR, abs/1901.08746, 2019.

[13] Kenton Lee, Luheng He, Mike Lewis, and Luke Zettle-
moyer. End-to-end neural coreference resolution. In Pro-
ceedings of the 2017 Conference on Empirical Methods in
Natural Language Processing (EMNLP2017), pages 188-197,
Copenhagen, Denmark, September 2017. Association for
Computational Linguistics.

[14] Mike Lewis, Yinhan Liu, Naman Goyal, Marjan
Ghazvininejad, Abdelrahman Mohamed, Omer Levy,
Veselin Stoyanov, and Luke Zettlemoyer. BART: Denoising
sequence-to-sequence pre-training for natural language
generation, translation, and comprehension. In Proceed-
ings of the 58th Annual Meeting of the Association for
Computational Linguistics (ACL2020), pages 7871-7880,
Online, 2020. Association for Computational Linguistics.

73

[15] Jiao Li, Yueping Sun, Robin J Johnson, Daniela Sciaky,
Chih-Hsuan Wei, Robert Leaman, Allan Peter Davis, Car-
olyn J Mattingly, Thomas C Wiegers, and Zhiyong Lu.
Biocreative v cdr task corpus: a resource for chemical dis-
ease relation extraction. Database, 2016, 2016.

[16] Yi Luan, Luheng He, Mari Ostendorf, and Hannaneh Ha-
jishirzi. Multi-task identification of entities, relations, and
coreference for scientific knowledge graph construction.
In Proceedings of the 2018 Conference on Empirical Meth-
ods in Natural Language Processing (EMNLP2018), pages
3219-3232, Brussels, Belgium, 2018. Association for Com-
putational Linguistics.

[17] Mohammad Golam Sohrab, Anh-Khoa Duong Nguyen,
Makoto Miwa, and Hiroya Takamura. mgsohrab at WNUT
2020 shared task-1: Neural exhaustive approach for entity
and relation recognition over wet lab protocols. In Proceed-
ings of the Sixth Workshop on Noisy User-generated Text (W-
NUT 2020), pages 290-298, Online, November 2020. Asso-
ciation for Computational Linguistics.

[18] Hai-Long Trieu, Thy Thy Tran, Khoa N A Duong, Anh
Nguyen, Makoto Miwa, and Sophia Ananiadou. Deep-
EventMine: end-to-end neural nested event extraction from
biomedical texts. Bioinformatics, 36(19):4910-4917, 06
2020.

[19] Ashish Vaswani, Noam Shazeer, Niki Parmar, Jakob Uszko-
reit, Llion Jones, Aidan N Gomez, Lukasz Kaiser, and Il-
lia Polosukhin. Attention is all you need. In Proceed-
ings of Advances in Neural Information Processing Systems
(NeurIPS2017), pages 5998-6008, 2017.

[20] Zihan Wang, Karthikeyan K, Stephen Mayhew, and Dan
Roth. Extending multilingual BERT to low-resource lan-
guages. In Findings of the Association for Computa-
tional Linguistics: EMNLP 2020, pages 2649-2656, Online,
November 2020. Association for Computational Linguis-
tics.

[21] Adams Wei Yu, David Dohan, Quoc Le, Thang Luong, Rui
Zhao, and Kai Chen. Fast and accurate reading comprehen-
sion by combining self-attention and convolution. In Pro-
ceedings of Sixth International Conference on Learning Rep-
resentations (ICLR2018), Vancouver, Canada, 2018.

[22] Rong Zhang, Revanth Gangi Reddy, Md Arafat Sultan, Vit-
torio Castelli, Anthony Ferritto, Radu Florian, Efsun Sari-
oglu Kayi, Salim Roukos, Avi Sil, and Todd Ward. Multi-
stage pre-training for low-resource domain adaptation. In
Proceedings of the 2020 Conference on Empirical Meth-
ods in Natural Language Processing (EMNLP2020), pages
5461-5468, Online, 2020. Association for Computational
Linguistics.

Copyright © 2022 by

Information Processing Society of Japan All rights reserved.

The Institute of Electronics, Information and Communication Engineers and



