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Link Prediction Method Based on Local Community and Nodes’ Relativity
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Abstract Link prediction methods based on the network topology information are effect ways to predict unknown or
future network edges. In real applications,further extraction and analyzation of network topology is helpful to improve
the precision of network link prediction. This paper proposed a new link prediction method based on local community
and nodes’ relativity(HCRP). By expanding the first-level local communities to second-level ones, this method reveals
more network topological information compared with first-level local communities. This method takes the shortest path
of the second-level local community, coefficients of edge clustering and the impact of linking edge density on the simila-
rity of two seed nodes into consideration when calculating relative coefficients between two seed nodes by using Pearson
correlation coefficient, thus obtaining excellent prediction results of network linking edges. The algorithm was tested

and compared with 11 well-known algorithms on 10 real network data sets. Results show that this algorithm has excel-
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lent performance of link prediction.
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Fig. 1 Second-level local community between seed nodes
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Table 1 Features of ten real networks

Network NN EN GC cC
JA 198 5484 0. 346 0.52
FB 115 615 0.325 0.309
DO 62 159 0.325 0. 309
TA 22 78 0.118 0.275
CU 49 107 0.201 0. 406
PH 241 1098 0. 244 0.304
KA 34 78 0. 385 0.256
ZE 27 111 0.308 0. 845
ER 1174 1417 0.241 0.0339
HF 2426 16631 0.589 0.231
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Table 2 Comparision of AUC index of twelve algorithms on ten real networks

CN RA AA CAR LCP Sal Jac Sor HPI HDI LHN-I HCRP
JA 0.920 0.937 0.932 0.920 0.764 0.914 0.915 0.915 0.893 0.916 0. 850 0.950
FB 0.803 0. 800 0.808 0.801 0.759 0.815 0.819 0.816 0.817 0.815 0. 820 0.877
DO 0.741 0.715 0.743 0.711 0.761 0.734 0.738 0.738 0.728 0.741 0.728 0.776
TA 0.555 0.564 0.558 0.555 0.277 0.588 0.661 0.582 0.585 0. 640 0.675 0.697
CU 0.822 0. 830 0.818 0. 820 0.790 0.833 0.833 0.833 0.776 0.832 0. 835 0.907
PH 0.769 0.771 0.776 0.769 0.894 0.776 0.775 0.775 0.776 0.774 0.773 0.782
KA 0.673 0.682 0.677 0.674 0.722 0.658 0.672 0.672 0. 660 0. 660 0.668 0.697
ZE 0.937 0.927 0.748 0.939 0.883 0.725 0.774 0.774 0.774 0.774 0.771 0.969
ER 0.529 0.541 0.527 0.531 0.528 0.529 0.528 0.531 0.531 0.530 0.531 0.560
HF 0.926 0.926 0.923 0.926 0.928 0.926 0.925 0.924 0.924 0.923 0.922 0.930
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Table 3 Comparision of Precision index of twelve algorithms on ten real networks
CN RA AA CAR LCP Sal Jac Sor HPI HDI LHN-I HCRP
JA 0.261 0. 305 0.296 0.257 0.069 0. 245 0.242 0.242 0.187 0.231 0.09 0. 305
FB 0.266 0.274 0.267 0. 305 0.010 0.307 0.301 0.308 0.293 0. 309 0.334 0. 351
DO 0.100 0.057 0. 080 0. 080 0.047 0. 040 0.053 0.053 0.010 0.063 0.010 0.113
TA 0.007 0.029 0.036 0.007 0.001 0.114 0.079 0. 100 0.079 0.071 0.093 0. 100
CU 0.105 0.130 0.100 0.010 0.020 0.150 0.120 0.120 0.088 0.12 0.160 0. 165
PH 0.089 0.096 0.104 0.092 0.070 0.128 0.090 0.090 0.088 0.079 0.047 0.100
KA 0.167 0.133 0.142 0.167 0.025 0.010 0.001 0.002 0.183 0.001 0.002 0.167
ZE 0.655 0. 686 0.182 0.659 0.359 0.200 0.195 0.195 0.195 0.195 0.200 0.686
ER 0.008 0. 006 0. 007 0.007 0.007 0.001 0.001 0.001 0.002 0.001 0. 002 0. 007
HF 0.149 0.226 0.213 0.160 0.132 0.190 0.082 0.083 0.039 0.037 0.077 0.227
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