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[Abstract]

In the field of patents, as NLP(Natural Language Processing) is a challenging task due to the linguistic
specificity of patent literature, there is an urgent need to research a language model optimized for Korean
patent literature. Recently, in the field of NLP, there have been continuous attempts to establish a
pre-trained language model for specific domains to improve performance in various tasks of related fields.
Among them, ELECTRA is a pre-trained language model by Google using a new method called
RTD(Replaced Token Detection), after BERT, for increasing training efficiency. The purpose of this paper
is to propose KorPatELECTRA pre-trained on a large amount of Korean patent literature data. In addition,
optimal pre-training was conducted by preprocessing the training corpus according to the characteristics of
the patent literature and applying patent vocabulary and tokenizer. In order to confirm the performance,
KorPatELECTRA was tested for NER(Named Entity Recognition)) MRC(Machine Reading
Comprehension), and patent classification tasks using actual patent data, and the most excellent performance

was verified in all the three tasks compared to comparative general-purpose language models.
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II. Related Work

2.1 Pre-trained Language Models
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III. Methods
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5) https://github.com/KLUE-benchmark/KLUE
6) https://www.cooperativepatentclassification.org/index
7) https://sourceforge.net/projects/hannanum/

8) https://github.com/open-korean-text/open-korean-text
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3.3 Vocabulary and Tokenizer
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4.1.1 Make Vocabulary

3.30]A 471t Biel Zo] BERT, ELECTRAOA] ARE
g word piece ETUO|XE 7[8to2 gh=o] E4dof oF
3 W% MWP E3utolxiel 5123 dlojel2 oo
2 AMRA} APHo] HEEl MSP & AfolAE ALE5I3TY.
Table 3 7 @0l A23H Edjo|Ho] me
vocab?] 375 UERH molt}.

Table 3. The size of the vocabulary according to
the tokenizer used in the pretrained models.

Model Tokenizer Vocab size
mBERT WPM 119,547
KoELECTRA MWP 35,000
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KorPatELECTRA
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4.1.2 Train data Transformation
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4.2 Fine-tuning KorPatELECTRA
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Table 4. Data list of patent and non-patent fields
used for downstream tasks.
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4.2.2 Non-Patent Domain

Table b= Thofet oo U¥PAQl JEjjo]l Tt o]
B Mg &&ste] fine-tuning HES A3t 2xtolct.
2= EjA30ofA BERT 2@HCH= ELECTRAS APA &t
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Table 5. Performance of tested model on the
Non-Patent downstream tasks. Overall best scores
are underlined and highlighted in bold. Document
Classification Task is indicated by CLS.

CLS NER MRC
Model - (SL)VER—CW =
K-NSCC | KLUE Challenge KorQuAD
mBERT 62.68 83.4 83.23 70.12/90.19
KoELECTRA 66.82 83.5 86.43 84.74/93.48
KorPatELECTRA | 68.68 | 80.67 84.63 81.88/90.75

NERZ} MRC EjA 3| A= KoELECTRAZF 2= Ho]H
AlojlA KorPatELECTRAS] “d5= S7I5IGiT). BHHo,
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4.2.3 Korean Patent Domain

Table 6+ 53] Hlo]&] Alg &85t 4.2.20049] Ej
230} =gt Ayt ofelulHE fine-tuning AE-S
A3yt Aifolct.

Table 6. Performance of tested model on the
Korean patent downstream tasks. Overall best
scores are underlined and highlighted in bold.
Document Classification Task is indicated by CLS.

CLS NER MRC
ACC F1 EM/F1
Model (cpc) P( ¢ ) ¢ S
aten
Code (Chemistry) R
mBERT 72.33 87.98 51.48/81.79
KoELECTRA 72.98 87.48 72.46/88.09
KorPatELECTRA 73.45 91.2 75.79/88.64

KorPatELECTRA= B.E EJAT0|4 BERTZ S7}s}
QT 42.201Me] Alg Ao} vtz RE BT
KOELECTRAMC} £ 452 89k CPCAE B ¢
A 30{A] KoELECTRAETH A=t} 0.47%, NER EfA
FoJAN= 3.72% T dsS BT £ MRC BjA
FofA] EM2 3.13%, F1& 0.55% A5ty o2 A
£35] Hlo]Bgts &5t KorPatELECTRAZE E5]H o]
AL &8st B E fine-tuning EfA T oA KoELECTRA

=2 O

ot BERTY] d52 5715t 574 AE=0r HolHE

14) https://www.msit.go.kr/SYNAP/skin/doc.html?fn=c41890287bdde8054310eb89c78ed285&rs=/SYNAP/sn3hcv/result/



22  Journal of The Korea Society of Computer and Information

AR Bt

SR E

4.2.4 Tokenizer Comparison

Table 7 58] Glo|E}2 LGS CheAE EjAT0
A MWPQ} MSP & FLtol&{o] w2 KorPatELECTRA
ds BiE UE moloh

Table 7. Performance of KorPatELECTRA model
according to tokenizer on the various Korean
patent downstream tasks. Overall best scores are
underlined and highlighted in bold. Document
Classification Task is indicated by CLS.

CLS NER MRC
. Vocab | (ACC) (F1) (EM/F1)
Tokenizer size CPC Patent
Code (Chemistry) R
MWP 35,000 | 73.45 91.2 75.79/88.64
MSP 19,400 | 73.64 90.91 62.71/85.12

MSP vocab®] 7]+ 4.1.104 Ag3t vet o] 5
5] Fmj o] SHA Alptet 19,400712 A5ttt MSP
ETLO|X S ALEet 0] CPCEE 27 B AT oA
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< 3.42% Aol 2 NER Bj230] sl & 2 4d5 Al°l&
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V. Conclusions and Future Work
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