Statistics and Application tit525M, 2024, 13(2), 430-436 Hans )0
Published Online April 2024 in Hans. https://www.hanspub.org/journal/sa
https://doi.org/10.12677/sa.2024.132042

s

ETFPSO-SOMEERIE R ERI 77 MR

RKER, £R#MA, ETK
Hell AP AR, AL REE

ks HiH: 202443 H25H; FHHEM: 20244F4715H; KA HM: 20244F4723H

=

REEF IR ARG TR, RENEHFIESESFERGIINT, THRNE DGERAERY
K, BEHERR KA S & FEORME R MMMERBII. L5 RTRMETR 75K H R R R E
BEGHIRETE, . BRI, S8TFNESE, CETRBE IS KMERGERELRN TR
Ro FIFRBIEIASE T HIHLEE S TEMETT ARREA 184, IE 7T DR R 2 KA R AR, AL
R —FETRFRRAE S - BASBS N4 (PSO-SOM) KL RIME /S RIER], KIELFINETER,
MincoPat T FHHE LI T 50005 EFIBHEHATLED A . B PSO-SOMERBE T H UK LHME
e, FR RV EEN I T FME AT AR E BT, HBAMRUORE IR 5] AR 2R DU SR 2
FHATAR, BEBHARFANR N 0 R R R R

XA
KPR, BARBRBEMLE, ERMESK

Research on Patent Value Classification
Based on PSO-SOM Algorithm

Meichen Zhang, Tianying Jin, Kexin Wang

College of Science, Yanshan University, Qinhuangdao Hebei

Received: Mar. 25”‘, 2024; accepted: Apr. 15th, 2024; published: Apr. 23'd, 2024

Abstract

According to statistics from the World Intellectual Property Organization, the number of patent
applications in China has been among the top for many years, and the number of patent authoriza-
tions is also increasing every year. Therefore, the academic community and various sectors of so-
ciety are increasingly concerned about the study of patent value. The traditional patent value
evaluation methods mostly use a combination of qualitative and quantitative decision-making
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methods, such as the Analytic Hierarchy Process, Comprehensive Evaluation Method, and so on,
which can no longer meet the analysis needs of large-scale and large-volume data today. The use
of machine learning methods in the big data environment can not only reduce labor costs but also
improve classification accuracy and efficiency. This article proposes a patent value classification
model based on particle swarm optimization and self-organizing mapping network (PSO-SOM).
Based on patent value indicators, 5000 pieces of patent data were selected from the incoPat patent
database for empirical research. Effective patent value labels were obtained through PSO-SOM
clustering, and the initial patent value was ranked in importance using the random forest algo-
rithm. The indicators were introduced into the Naive Bayes model for classification one by one,
which can effectively improve the accuracy and efficiency of the Naive Bayes classification model.
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Table 1. The name and description of the patent value indicators
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Figure 1. Distance map
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Table 2. The discretization result of patent value category
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Table 3. The importance ranking of patent value indicators
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Figure 2. The classification performance of Naive Bayes model
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Table 4. Confusion matrix of Naive Bayes classification model
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Table 5. Cross-validation results of Naive Bayes classification model
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