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Link Prediction Algorithm Combining Neighbor Influence and
Resource Allocation
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(1. School of Mathematics and Computer Science, Yunnan Minzu University, Kunming 650504, China;
2. School of Artificial Intelligence, Southwest University, Chongqing 400715, China)

Abstract.: The traditional resource allocation algorithm only focused on common neighbors allocation of the
resources in link prediction. Unfortunately, it ignored the application of second-level nodes between two
nodes during the resource allocation. To investigate the impact of common neighbors and second-level
nodes on predicting the potential existence of edges between two nodes, a link prediction algorithm combi-
ning neighbor influence and resource allocation was proposed, to explore the influence of common neighbors
and second-level nodes on the existence probability of an edge between two nodes. The experimental results
demonstrated that if two nodes received more resources allocated by common neighbors, the accuracy of
predicting the possibility of an edge between them could be enhanced in most networks. In four ecological
networks and some networks with a low average clustering coefficient, if two nodes received more resources
allocated by second-level nodes, the accuracy of predicting the existence possibility of an edge between
them could be enhanced.
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Figure 1 Resource allocated by common neighbor
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Figure 2 Resource allocated by second-level node
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Table 1 Topological properties of networks

W 4% 24 n m d p (k) 9

LESM 77 254 5 0.087 6.597 0.736
USAI 332 2126 6 0.039 12.807 0.749
NSSM 379 914 17 0.013 4.823 0.798
KING 1773 9131 4 0.006 10.300 0.721
STMA 54 350 3 0.245 12.963 0.413
FWEW 69 880 3 0.375 25.507 0.552
FWMW 97 1446 3 0.311 29.814 0.468
FWFW 128 2075 3 0.254 32.413 0.336
ADJN 112 425 5 0.068 7.589 0. 190
FORU 899 7036 6 0.017 15.653 0.071
EMAI 1133 5451 8 0.009 9.622 0.254
UCSO 1899 13838 8 0.008 14.574 0.138
KARA 34 78 5 0.139 4.588 0.588
POLB 105 441 7 0.081 8.400 0.488
FOOT 115 613 5 0.094 10. 661 0.403
COMM 167 3250 5 0.235 38.922 0. 686
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Figure 3 The AUC and Precision curves of NIRA index with the influence of balance parameter A
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Table 2 Comparison of the AUC values between the NIRA index and nine

benchmark indices

W £ 24 CCLP CCLP2 RA CRA PA LP Katz MFI ACT NIRA
LESM 0.951 0. 669 0. 962 0.915 0. 832 0.952 0.953 0.928 0. 883 0. 968
USAI 0.957 0. 886 0.972 0.934 0.911 0.953 0.957 0. 941 0. 901 0.978
NSSM 0. 949 0. 841 0. 982 0. 824 0. 660 0. 986 0. 986 0. 987 0.933 0. 992
KING 0.971 0. 860 0. 985 0. 903 0. 824 0.977 0.977 0.972 0. 805 0. 990
STMA 0. 690 0.710 0. 669 0. 663 0.733 0. 683 0. 683 0. 676 0.710 0.737
FWEW 0. 702 0. 822 0. 706 0. 693 0.814 0. 706 0. 705 0. 702 0. 780 0. 835
FWMW  0.722 0. 730 0.712 0.725 0.779 0.720 0.720 0. 744 0. 765 0.768
FWFW 0. 636 0. 762 0.616 0. 625 0.732 0. 624 0. 625 0. 703 0. 725 0. 760
ADJN 0. 689 0.756 0.678 0. 575 0.763 0.732 0.732 0. 688 0. 744 0.772
FORU 0. 699 0. 842 0. 693 0. 565 0. 838 0. 803 0. 802 0.776 0. 824 0. 855
EMAI 0. 856 0. 893 0. 867 0. 707 0. 808 0.921 0. 926 0.924 0.817 0.923
Ucso 0. 790 0.921 0.779 0. 641 0.917 0. 891 0. 891 0. 869 0. 897 0.931
KARA 0. 700 0.781 0.738 0. 596 0.717 0.756 0.752 0. 745 0. 655 0. 863
POLB 0. 889 0. 834 0. 896 0.789 0. 669 0. 900 0. 900 0. 899 0. 746 0.917
FOOT 0. 843 0.539 0. 847 0.814 0. 269 0. 855 0. 855 0.877 0.588 0. 857
COMM 0.924 0. 801 0. 925 0.922 0.915 0.921 0.921 0. 887 0. 900 0. 940
2 Py gs Ral M, CCLP 35k F1 CCLP2 1R AN 8T S [ 4 B T R 5 e DA

P 6 FH FIME T AN ] 14 T 8% vl %) 0000 P g 2 30 4K
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CCLP f8#r Lt CCLP2 $8 451 AUC {HHEF T 7. 47% ~
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RU .EMAI 1 UCSO %M 45 ', CCLP2 F5 45 . CCLP
FEPRI AUC 1R TH T 2. 84% ~17. 44%

M CCLP $8F5 1 CCLP2 $8 4519 AUC {H 7T LA FH

5T A5 R 7 ) B 3 R D ST AS () 1 D 46 v e R A
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Table 3 Comparison of the Precision values between the NIRA index and nine benchmark indices
W%  CCLP CCLP2 RA CRA PA LP Katz MFI ACT NIRA
LESM 0.209 0.023 0.217 0.215 0.077 0.203 0.204 0.168 0.128 0.220
USAI 0. 621 0.223 0. 637 0. 625 0.475 0. 602 0. 602 0. 051 0.485 0. 669
NSSM 0.417 0. 055 0. 564 0. 449 0.013 0.314 0.302 0.272 0.193 0.556
KING 0.795 0.264 0. 866 0.577 0.252 0.430 0.435 0.347 0. 196 0. 889
STMA 0. 106 0.123 0. 101 0.092 0.136 0.107 0.107 0. 068 0.123 0.137
FWEW 0. 164 0.273 0. 168 0.153 0.297 0. 161 0.159 0. 045 0.268 0. 342
FWMW 0. 144 0.218 0.143 0. 145 0.263 0. 144 0. 142 0.051 0.254 0.267
FWFW 0.098 0.204 0. 088 0.093 0.208 0. 095 0. 095 0. 031 0.165 0.232
ADJN 0. 049 0.078 0. 044 0. 044 0.076 0. 051 0. 051 0. 004 0. 065 0. 081
FORU 0. 048 0.072 0. 026 0. 062 0. 062 0. 049 0. 049 0. 000 0. 060 0. 064
EMAI 0.305 0. 054 0.255 0. 366 0. 028 0.273 0.273 0. 056 0. 037 0.293
UCso 0. 055 0.114 0. 038 0. 065 0. 070 0. 035 0. 040 0. 001 0.079 0.141
KARA 0. 041 0. 051 0. 046 0. 021 0. 040 0. 047 0. 045 0.035 0. 039 0. 060
POLB 0.143 0. 084 0.148 0.135 0. 046 0.129 0.128 0. 097 0.113 0. 147
FOOT 0.256 0. 004 0.286 0. 315 0. 001 0.288 0.283 0.287 0.052 0.289
COMM 0.716 0. 465 0.713 0.715 0. 692 0.705 0.705 0.370 0.614 0. 844
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Table 4 Normalized time consumption of five indices
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