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T AL JE 53 50 WO R /A T 26 A i M A S i
LO MEREMEIE T Katz, 322 J5 PR IZ 5 AU 1817 4
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AUC F1 AUC F1 AUC F1 AUC F1 AUC F1 AUC F1 AUC F1 AUC F1

CN-L3 0.896 0.662 0.663 0.421 0.881 0.297 0.607 0.348 0.789 0.227 0.596 0.183 0.759 0.223 0.865 0.434
AA-L3 0.892 0.707 0.678 0.405 0.852 0.579 0.598 0.269 0.788 0.495 0.568 0.143 0.734 0.403 0.848 0.670
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Link Prediction Method Based on Three-Hop Path Adaptive Degree Penalization
CHEN Guangfu'?, LIAN Yanping'?, LI Xiaofei"’

(1.College of Mathematics and Computer, Wuyi University, Wuyishan 354300, China; 2. Fujian Key Laboratory
of Big Data Application and Intellectualization for Tea Industry, Wuyishan 354300, China)

Abstract: The goal of link prediction is to predict missing links according to the known network structure.
Most of the existing methods based similarity only focus on the 2-hop path while ignore the association between
the three-hop path and the topology, which leads to the reduction of prediction accuracy and is not suitable for
sparse networks. In view of this shortcomings, a link prediction algorithm based on three-hop path adaptive
degree penalty (THADP) has been proposed to improve the prediction accuracy of sparse networks. Firstly, the
methods based on three-hop path similarity including CN-L3, AA-L3 and RA-L3 are generally unified, which are
used to construct THADP framework to maintain all three-hop path information of nodes. Secondly, the
framework and the average shortest path of nodes are fused, which is conducive to capture the node information
of the whole network and enhance the robustness of THADP. Finally, the AUC and F1 are used to evaluate the
performances of the proposed metrics and the baseline method on eight real networks, and the experimental
results show that the AUC and F'1 of the proposed metrics are improved by 35.5% and 21.5%, respectively.

Key words: complex network; link prediction; three-hop path; shortest path; adaptive degree penalization



