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Abstract

Despite the widespread impact on various fields such as finance, insurance, human resource management,
accounting, manufacturing, supply chain management, IT management, and customer service due to the
advent of Intelligent Process Automation(IPA) combining RPA and artificial intelligence, research on IPA
applying deep learning-based natural language processing to technology patent analysis has not sufficiently
developed. This study designs a technology patent classification system based on patent data on carbon
dioxide capture and utilization, natural language preprocessing techniques, and BERT and BERT-derived
models, and compares and analyzes accuracy, kappa coefficient, and Fl-score. The main results are
summarized as follows: First, among the five CCU technology classifications, the BERT model showed
better performance than the ELECTRA model, suggesting that the BERT model's MLM method can
understand the overall context information more effectively. Second, in patent summary classification, it
showed higher performance than the first claim classification, which is judged because the language models
are trained with various types of texts and based on general language use and context, thus more
effectively processing patent summaries that summarize the entire patent content. This study presents the
potential to significantly impact business strategy development and enhance technological competitiveness as
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meaningful IPA research applying BERT and BERT-derived models to technology patent classification.
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NER(Named Entity Recognition), MRC(Machine Reading Comprehension) 12|11 2A &% &= &5
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[Table 1] Interpretation of Cohen’s Kappa Statistic

3ge| Fiot A i
<0 Poor
0.0 ~ 0.2 Slight
02 ~04 Fair
0.4 ~ 0.6 Moderate
0.6 ~ 0.8 Substantial
0.8 ~ 1.0 Almost Perfect
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[Table 3] Performance of Classification Models

9% Accuracy Kappa F1-Score
BERT 0.8181 0.7624 0.8027
KoELECTRA 0.5974 0.4572 0.5140
Hi B4 Accuracy Kappa F1-Score
BERT 0.7532 0.6786 0.7465
KoELECTRA 0.5844 0.4401 0.5123
4. 2B

A2 reaZt M7, 23, ANRR #E, DA, M=, S8 22, 1T 2], 24 MHA S| Cf
gt 2O 2 S DXL ASO = =Totd, USKss 28 PABTE O SE9
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283



Classification of Technology Patents Using BERT

2 Q¢ stz AIFSHS 910 BY, J2|1 BERT Y 7|Hto] ZM 22 A|AHSES MASID, 0|2
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