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Abstract: We propose a method for community discovery with side information based on a regularized
modularity eigenmap. Even when the connectivity relation in a network is only partially available, if other
information about the network is available, it can be exploited as auxiliary or side information for commu-
nity discovery. The proposed approach constructs a graph structure based on the side information so that
both link information and side information can be uniformly dealt with in terms of graph representation.
In addition, based the modularity matrix of a network, an objective function with a regularization term for
the side information is proposed in this paper. Finally, a partitioning based clustering of the constructed
eigenmap is conducted for community discovery. Extensive experiments are conducted over social network
datasets and comparison with several state-of-the-art methods is reported. The results are encouraging to
exploit side information for community discovery.
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Require: A,; //an adjacency matrixz

Require: W; //a similarity matriz

Require: v; //reqularization parameter

Require: [; //the number of dimensions of the subspace

Require: c; //the number of clusters

1 //1n = (1,...,1)T

2: P, = kkT/1TA 1,

3: B, =A, P,

4: Find [ eigenvectors F = {f,..., f;} for B, + YW with

the largest eigenvalues.

ck=A,1,

5: Apply a clustering algorithm over F and construct ¢ clus-
ters.

6: return clusters

1 EHEEY 270 7 BAEREICESCTIa =T 1 50
Fig. 1 Community discovery based on regularized modularity

eigenmap.
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2 BT IIOEE (E&r 77, IV A JHEUE) (R Pascal, TE :1V’04)
Fig. 2 Dense Graph (complete graph, cosine similarity) (first row: Pascal, second row: IV’04).
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Fig. 3 Dense Graph (complete graph, KL similarity) (first row: Pascal, second row: IV’04).
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