W STATISTICAL MECHANICS
AND ITS APPLICATIONS

Accepted Manuscript

An improved algorithm for generalized community structure inference
in complex networks

Yingfei Qu, Weiren Shi, Xin Shi

PII: S0378-4371(17)30183-8 e
DOI: http://dx.doi.org/10.1016/j.physa.2017.02.039
Reference: PHYSA 18019

To appear in: ~ Physica A

Received date: 12 November 2016
Revised date: 6 January 2017

Please cite this article as: Y. Qu, W. Shi, X. Shi, An improved algorithm for generalized
community structure inference in complex networks, Physica A (2017),
http://dx.doi.org/10.1016/j.physa.2017.02.039

This is a PDF file of an unedited manuscript that has been accepted for publication. As a
service to our customers we are providing this early version of the manuscript. The manuscript
will undergo copyediting, typesetting, and review of the resulting proof before it is published in
its final form. Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.physa.2017.02.039

An improved algorithm for generalized community structure inference in
complex networks

Yingfei Qu', Weiren Shi', Xin Shi*

! Institution of Intelligence Science & Advanced Integration Technologies, Chongging
University, Chongging 400030, China

In recent years, the research of the community detection is not only on the structure that densely
connected internally, but also on the structure of more patterns, such as heterogeneity, overlapping,
core-periphery. In this paper, we build the network model based on the random graph models and
propose an improved algorithm to infer the generalized community structures. We achieve it by
introducing the generalized Bernstein polynomials and computing the latent parameters of vertices.
The algorithm is tested both on the computer-generated benchmark networks and the real-world
networks. Results show that the algorithm makes better performances on convergence speed and is
able to discover the latent continuous structures in networks.
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1. Introduction
In the network science, the influence between structure and function is extremely complex.

Researchers expect a better understanding about how the network works by detecting the community
structures. In recent years, many scientists spent a lot of effort on the study of the community
detection [1]. Many achievements have been made, especially on social and biological networks [2],
which have shown great research value. As one of the important research methods, statistical
influence method [3, 4] is able to infer the community structure with the network models. However,
some limitations exist both on the model and structure.

First, on the model, the common-used network models are usually over-designed. These models
tend to generate networks with certain properties as designed, but make poor performances in other
aspects. For an example, the stochastic block model [5] can generate networks with community
structure, but some other properties cannot match with the real-world networks, such as degree
distribution, scale-free. Second, on the structure, the real-world networks have been proved to have a
variety of structures, such as the overlapping community [6], the core-periphery structure [7], the
hierarchical structure [8]. The structure that densely connected internally, or called traditional
community structure, is only a simple one in these structures. And for simplicity, we call the structure
of the many patterns as generalized community structure. Actually, the traditional community
detection becomes unable to meet the needs of the application to the more and more complex
networks.

The problems are challenging and the research is proceeding. In 2015, Newman proposed an
algorithm under the influence of the latent space models and the “graphon” models [9]. The results are
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