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Abstract

Since business knowledge is stored in the form of documents, the application of natural language
processing to them is mandatory for business process innovation. At Nippon Steel Corporation,
the skip-gram model and BERT have been used on in-house documents in order to develop natural
language processing technologies for the steel industry. In this report, we show that the word vector
model helps to acquire synonyms of technical terms of the steel industry, and classification of

technical documents improves using the BERT.
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Results of classification of patents

Model Accuracy
NS-BERT (trained on open data) 0.592
General BERT (Tohoku Univ.) 0.563

®8 MRNENE
Results of classification of in-house research reports

Model Accuracy

NS-BERT (trained on all data) 0.582
NS-BERT (trained on open data) 0.574
General BERT (Tohoku Univ.) 0.564

D, ZFORFAIZEG L Twh,
4. %

AFClE, ST TOEEH T h—27 5 4 FxEY
L, Skip-gram €7V D%E & BERT OFRIFE {172
FERZHE Lo HEENY MUVITSCEOREIC X > TR
BNIAMEDHEFFER R L7720 BERT I22OWTIE, HDE
T & HATER BERT 23 3CE IS B W T LD m kg
REET AL EIRL,

BT O AEHE L VI BIRIZBWTIE, MEN R SGE
MEBEIZBWTHENZ MUV EHATETH L. T 72,
BERT (& CEHG 2T TR L, RHITNY) 2 72X 5 1HHR
T DISHDSTTRETH ), SHROIEHAEETH 5.

[l

o

HESZER

1) FvLdh, AR &3EIC B 2T — 8 X— ADRE.
TEHAEHL. 30 (11), 1097-1111 (1988)

2) AL © FEFFIR# 2 A 7 A PSEARCH/DB |2 B1F % K#iE
EREIEREORSS. FrHEE. (366), 50-53 (1988)

3) FIAE, SEHS0A HEE BN, B SRR
RAVAYMIBIZ P T TIVEEFEOTFA NS =0T
B B IEgE - G 7 0 RSB AR A D A
> FOWEgE. HARMSARER KRS, 2012

4) Mikolov, T., Sutskever, 1., Chen, K., Corrado, G., S., Dean, J.:
Distributed Representations of Words and Phrases and their
Compositionality. Advances in Neural Information Processing
Systems 26, 2013

5) Devlin, J., Chang, M-W., Lee, K., Toutanova, K.: BERT: Pre-
training of Deep Bidirectional Transformers for Language
Understanding. Proceedings of the 2019 Conference of the
North American Chapter of the Association for Computational
Linguistics: Human Language Technologies. 4171-4186 (2019)

6) Suzuki, M., Matsuda, K., Sekine, S., Okazaki, N., Inui, K.: A Joint
Neural Model for Fine-Grained Named Entity Classification
of Wikipedia Articles. IEICE Transactions on Information and

Systems, Special Section on Semantic Web and Linked Data.

H A& # # & W #4215 (2023)

— 118 —

E101-D (1), 73-81 (2018)

7) Bk, RESE, MRS, EkE— R, WHEFE EEIE
S BRI EE O 45 EIE A 30 C AARZE 43 WL
JLPRZ S35 25 [MAROR 3 56 3R LA, 1407-1410 (2019)

8) LEHIANT, WFEKHH, BEAGME  BERT 2 X % HAEERE UM
MroREEER b SrELIASE 25 MR RK R S8 35 Sk
205-208 (2019)

=

==

9) https://github.com/cl-tohoku/bert-japanese

10) $AHERL, BOZRAL, TEPIERE, AR - ZEATAE LB
AFEC L B SRS FEE T VOB LWEE. N THIREFS5E

THERFIESYERE. FIN-028, 132-137 (2022)

1) RN, FEOK—, HMBEEA SR — HEET:

JMedRoBERTa : HAFEDEFF LIS & D72 ai = E %
ST TV OREE & G, WL EEEEE 09 AR RK S
S, 707-712 (2023)

12) HH#E— FAA VI EL 2 Ao 7 — 5128 55
HI%#7 % A BERT OFIFHWREN: © $EH3EIC BT 2560, 555
WUPRARE A 28 MMFE IR RS FER U, 741-745 (2022)

13) Sennrich, R., Haddow, B., Birch, A.: Neural Machine Translation
of Rare Words with Subword Units. Proceedings of the 54th

SH.
A

=

Annual Meeting of the Association for Computational Linguistics.
1715-1725 (2016)

14) Kudo, T., Richardson, J.: SentencePiece: A simple and language
independent subword tokenizer and detokenizer for Neural Text
Processing. Proceedings of the 2018 Conference on Empirical
Methods in Natural Language Processing: System Demonstrations.
66-71 (2018)

15) MEREMOR, FEART—, BAZE HEES 5 b3 X §FE mecab-
ipadic-NEologd M 3% L FHIRTR 31T BRI ARM 2l 7 1
ORRES. SRR 23 MER KR TR CE. 875-878
(2017)

16) Kudo, T., Yamamoto, K., Matsumoto, Y.: Applying Conditional
Random Fields to Japanese Morphological Analysis. Proceedings
of the 2004 Conference on Empirical Methods in Natural Lan-
guage Processing. 230-237 (2004)

17) RRJRE, /Ny, B, BAEE  BERT €7 V& v
7fEE LR — MO 2 mEE IR, SRR 27
[MAE R FEER T SCEE. 189-193 (2021)

18) A, A OoCHs, AR, KRRR T« iefitrar L K —
MERIZINT 727 % A MG LOME. SFHRLHEFERE 28
[MAE IR R FE LR SCEE. 230-234 (2022)

19) EHMEE, B, TERH W—H, T,
AYREA, PR HA Ly DRI 7 Retriever-
Reader E7 VOMGE SRELIFERG 29 FFERR R IEL R
&, 2030-2033 (2023)

20) $AHERL, BOMZRAC, TEPIER, FURE - &z Av/:
FH A SIHET IV OMELARGE AN T A2 5 it
FEREHE 2021

Sl

Tl

=%4b,



BAREFNBFMERICL 2EHE O LTS

FH#&E—  Kenichi IWATSUKI SEEFEL Koji HIRANO

70t AT 71t ARFERT

AVF)V 2y hTVTY RN 5 — A A IR e 2= R) LN 5 R
FERpIRFZE R it (R T5) EREY AT A Mif7EZEE PhD.
TR EFTHE20-1  T293-8511

B FASLVER =7V H—FTrV=7)

HRARMET: Toshio AKAGI

ARER Y

A FYT 2y NI ALFfGe vy —

FREEE

B A7y 7 AT YRR EEIHZEARLD

BASSAIES ERER)

— 119 — HoA # 8 B o H4215 (2023)



