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Abstract Many social networks have central nodes and overlap nodes in more than one initial community, so a two-
stage algorithm for discovering network community with centrality and overlap was proposed in this paper. In the first
stage, initial communities are found. First, the top-k maximum degree nodes are chosen as candidate central nodes and
the central nodes with their own neighbor nodes form separate candidate initial communities, and then the overlap de-
gree of the candidate initial communities is computed one by one with generated initial communities. If all the overlap
degrees are less than a given threshold, a new initial community is formed. In the second stage, the community division is
adjusted. A concept of deviate degree is defined, and the corresponding nodes are merged to a closely linked community
with maximum deviate degree. Finally community division is formed. Experimental results show that it can not only re-
veal the tightly-knit network communities in network with centrality, but also deal with problems of overlap initial com-
munities effectively. Compared with existing algorithms, the algorithm in this paper is not sensitive to the prior number
of candidate initial communities 2,and has a high accuracy and flexibility.
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