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Abstract

In recent years, various kinds of networks such as communication network between users on a web
service, hyperlink structures of web pages and so forth, can be found around our lives and a number
of research topics on complex networks have been studied. Each of nodes is not homogeneous and
has intrinsic functions or roles in a network.

Extracting some groups, each of which consists of nodes with similar characteristics has been
widely studied and various kinds of methods have been proposed what is called community ex-
traction method. In this paper, we address the problem of extracting the groups of functionally
similar nodes from a network. As functional properties of nodes, we focus on hierarchical levels,
relative locations and/or roles with respect to the other nodes. For this problem, we propose a
novel method for extracting functional communities from a given network. This method consists
of two steps: the method first assigns a feature vector to each node, which is assumed to be some
functional properties, by using calculation steps of PageRank scores for nodes from an initial score
vector. Then, in a case that the supposed number of functional communities is K, the method
divides all the node into K groups by using the K-medians clustering method based on the cosine
similarity between a pair of the feature vectors.

Furthermore, we extend the previous described method to directional version, personalized ver-
sion, information diffusion version and so forth, and each chapter in this paper we compare these
extended methods to the basic method and some existing methods.

In our experiments using several types of synthetic and real networks, we evaluate the char-
acteristics of functional communities extracted by our proposed method. From our experimental
results, we confirmed that our method can extract functional communities, each of which consists

of nodes with functionally similar properties.
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