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Abstract

The link prediction (LP) for social network is an important research direction of complex network mining, which tries to

detect the potential relationship between network nodes. The popular LP algorithms for social networks include the
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static similarity-based indicators, dynamic learning-based predictors and content-based methods. Although the
experimental results have reported the good performances in specific application scenarios of these algorithms, some
essential defects such as prediction unreliability and detection incapability still exist and cannot be effectively solved up
to now. Therefore, a reliability enhancement-based link prediction (RE-LP) algorithm is proposed to make up the above-
mentioned shortcomings of existing LP algorithms. There are three main components in RE-LP algorithm, i.e., non-
existing link partition, reliable predictor construction, and connection probability calculation. In RE-LP algorithm, the
observable non-existing links are sophisticatedly partitioned into highly-reliable non-existing (HRNE) links and
possibly-observed existing (POE) links. It then continuously identifies HRNE links from the POE links in an iterative
manner, and uses a well-performed Bayesian classifier-based link predictor to calculate the connection probabilities of
the POE links, in order to achieve the goal of accurately and reliably predicting unknown links. Through a series of
verification experiments, the advantages of RE-LP algorithm in terms of feasibility, rationality and effectiveness are
fully demonstrated. The experimental results demonstrate that RE-LP algorithm can obtain the 21.7%~36.1% higher
prediction AUC than 5 advanced LP algorithms and meanwhile is able to detect the potential links with high credibility.
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get _cluster_center(E")
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4 AR BRI [0 B 2, =[x . ]

5. Kl 43 A AR A5 B B A % 0
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8.Else
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10.Repeat:
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aves—sparrow—social 31 211 0.454 23
aves—weaver—social-08 28 145 0.384 22
ENZYMES_gl 37 168 0.252 7
Les Misérables 77 254 0.087 36
karate 34 78 0.139 17
dolphins 62 159 0.084 12
ia—southernwomen 18 78 0.490 16
brunson_club—membership 25 93 0.307 21
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®6 T8 THAIMLE E 6 MEEEFUNSEEI AUCELLR

BTN S
G/ S
RE-LP CN LoPa AA node2vec DeepWalk

aves—sparrow—social 0.897 0.774 0.747 0.794 0.812 0.853
aves—weaver—social-08 0.882 0.613 0.728 0.692 0.730 0.726
ENZYMES_g1 0.807 0.498 0.593 0.520 0.619 0.727
Les Misérables 0.916 0.826 0.832 0.831 0.876 0.876
karate 0.938 0.688 0.699 0.702 0.630 0.677
dolphins 0.879 0.684 0.730 0.681 0.689 0.688
la—southernwomen 0.989 0.681 0.694 0.694 0.680 0.686
brunson_club—membership 0.865 0.504 0.618 0.533 0.669 0.661
PIE 0.897 0.659 0.705 0.680 0.713 0.737
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aves—sparrow—social 0.897 0.947
aves—weaver—social-08 0.882 0.891
ENZYMES_g1 0.807 0.824
Les Misérables 0.916 0.935
karate 0.938 0.962
dolphins 0.879 0.910
ia—southernwomen 0.989 1.000
brunson_club—membership 0.865 0.903
HE 0.897 0.921
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