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Abstract : Most of existing link prediction methods only focus on regular networks and preferential attachment phenomenon , which results
in low quality performance in highly sparse networks. We propose a link prediction framework based on node degree heterogeneity
penalty. The optimal prediction accuracy of the framework is closely related to network topology characteristics. Firstly,the node degree
of the whole network is calculated to obtain the degree heterogeneity similarity of the predicted node pairs. Secondly,the mechanism of

punishing nodes with higher degree of heterogeneity is used to suppress the differences between nodes. Finally, the average node

by 15.3% and 8.6% ,respectively.

clustering coefficient and the average shortest path are associated with the degree heterogeneity based punishment framework respectively
Penalization via Average Distance (NDHP_AD) are proposed. In addition,compared with the most recent representative method, the
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by the adjustable parameters to obtain the network structure information to make up for the lack of sparse network information,and the
=

Node Degree Heterogeneity Penalization via Average Clustering coefficient ( NDHP _ AC) and the Node Degree Heterogeneity
performance of the proposed two indicators is better than the benchmark indicators in predicting missing links and robustness on eight real

undirected and unweighted networks. Especially in highly sparse networks, the proposed method improves the maximum AUC and AUPR
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