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Figure 1: The illustration of the commu nity-based link prediction Figure 2: The influence of gon AUC and <B> inthe GN-
method. benchmark networks.
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The network on the left is the network consisting of the links in the training set. The 3 ﬁ

nodes within one community are marked by the same color. The solid links represent the

(a-d) are the results of CBCN and CBRA, respectively. The solid lines are the results of the
observed links and the dashed links stand for the predicted links. When § =0, the inter-

community-based link prediction methods (CBCN and CBRA) and the dashed lines are the

community missing links are ranked higher than the intra-community missing links in the

prediction list. Therefore, mainly inter-community links are added to the network by the results of the classic link prediction methods (CN and RA). The results are averaged over

link prediction method. When 8= 1, the intra-community missing links are ranked higher 100 independent realizations.
than the inter-community missing links in the prediction list, and mainly intra-community
links are added to the network. When 8 = 0.05, the results are mixed, both inter- and intra-
community missing links are added to the network. The similarity measure used in this
toy network is CM.

Figure 4: The influence of «j, on f*and AUC* in the GN-benchmark

§ 5 3 networks.
Figure 3: The influence of fon AUC and <B> in four real
1.0 1.0
networks. (a) (b)
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(a-d) are the results of CBCN and CBRA, respectively. The solid lines are the results of the
T (a-d) are the results of CBCN and CERA, respectively. The solid lines are the results of the

community-based link prediction methods (CBCN and CBRA) and the dashed lines are the

results of the classic link prediction methods (CH and RA). The results are averaged over

community-based link prediction methods (CBCN and CBRA) and the dashed lines are the ;ji“ 9
results of the classic link prediction methods (CN and RA). The results are averaged over

100 independent realizations.
100 independent realizations.



fij/r: Link prediction is a fundamental problem with applications in many

fields ranging from biology to computer science. In the literature, most effort
has been devoted to estimate the likelihood of the existence of a link between
two nodes, based on observed links and nodes’ attributes in a network. In this
paper, we apply several representative link prediction methods to reconstruct
the network, namely to add the missing links with high likelihood of existence
back to the network. We find that all these existing methods fail to identify the
links connecting different communities, resulting in a poor reproduction of the
topological and dynamical properties of the true network. To solve this
problem, we propose a community-based link prediction method. We find that
our

method has high prediction accuracy and is very effective in

reconstructing the inter-community links.
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