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Research on Core Patent Identification Method Based on Higher-order Network Structure
Guo Jianming'?, Yang Jie'?, Fang Jing', Deng Sanhong'?
(1. School of Information Management, Nanjing University, Jiangsu Nanjing 210023 ;

2. Key Laboratory of Data Engineering and Knowledge Services in Provincial Universities (Nanjing University), Jiangsu Nanjing

210023)

Abstract: [Purpose/significance] By identifying frequent local interaction patterns in patent networks, defining and calculat-
ing the importance of patents in higher-order network structures, enriching patent network analysis methods, and providing a new
perspective for understanding the structure and evolution of patent networks. [Method/process] Firstly, define and extract the feed-
forward loop phantom structure in the patent network. Secondly, the higher-order structural features are linked with the importance of
patents, and based on this, two patent evaluation models PCDRank and PCSRank based on feedforward loop phantom are proposed
to identify the core patents. Finally, the information dissemination dynamics model is used to calculate the influence of patent dis-
semination, and the recognition effect of the proposed model and other centrality indexes is verified. [Result/conclusion] The
higher-order structure of patent citation network contains richer structural information, which is helpful to increase the amount of pat-
ent analysis information. The core patent recognition method based on high-order network structure can obtain more accurate recogni-
tion results. The dynamics model of information propagation is used to verify the validity and robustness of the proposed identification
model. [Innovation/value] By combining high-order structural characteristics with global network topology characteristics, a more
accurate core patent identification framework is constructed, and a new perspective is provided for understanding the structure and
evolution of patent networks.

Keywords: higher-order network; core patent; patent network; node importance; spreading dynamics model
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Tab. 2 Comparison of top 15 patent indicators of PCD

LR Indegree Eigenvector PageRank PCDRank PCSRank @
US90736178A 80 67 1 1 1 34
US69410891A 63 51 2 2 3 23

US4125414A 75 68 12 3 2 17
US5757126A 9 309 3 4 4 3
US4127738A 199 266 9 5 5 139
US5171373A 377 235 4 6 8 147
US3935031A 249 323 14 7 7 316
US5686360A 13 224 5 8 9 6
US6781152B2 14 484 7 9 6 11
US4106951A 288 328 16 10 10 190
US5331183A 15 65 8 11 12 4
US5350459A 30 48 13 12 11 13
US5536588A 153 168 6 13 25 95
US5885368A 80 304 10 14 26 57
US5454880A 6 105 11 15 24 12
%3 PCDHERRT 15 L H BR(E B
Tab. 3  Specific information of the top 15 PCD patents
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