Accepted Manuscript

Revealing Community Structures by Ensemble Clustering using

Group Diffusion

Elena Ivannikova, Hyunwoo Park, Timo Hamalainen, Kichun Lee

Pll:
DOI:
Reference:

To appear in:

Received date:

Revised date:

Accepted date:

S1566-2535(17)30553-5
10.1016/}.inffus.2017.09.013
INFFUS 910

Information Fusion

10 February 2016
8 September 2017
11 September 2017

\\\\\\\\

Information Fusion

Please cite this article as: Elena lvannikova, Hyunwoo Park, Timo Hamalainen, Kichun Lee, Revealing
Community Structures by Ensemble Clustering using Group Diffusion, Information Fusion (2017), doi:
10.1016/j.inffus.2017.09.013

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.inffus.2017.09.013
http://dx.doi.org/10.1016/j.inffus.2017.09.013

Revealing Community Structures by Ensemble
Clustering using Group Diffusion

Elena Ivannikova®, Hyunwoo ParkP, Timo Hamaéldinen?, Kichun Lee®*

2Department of Mathematical Information Technology, University of Jyvéskylés
POBox 35 (Agora), 40014 Jyvaskyld, Finland
bManagement Sciences at the Fisher College of Business, The Ohio State University,
2100 Neil Ave, Columbus, OH 43210
¢Industrial Engineering, Hanyang University, Engineering Center #705-1; 222
Wangsimni-ro Seongdong-gu Seoul 133-791, Korea

Abstract

We propose an ensemble clustering approach usingigroup diffusion to reveal
community structures in data. We representudata,points as a directed graph
and assume each data point belong to single cluster. membership instead of mul-
tiple memberships. The method is_based.on the concept of ensemble group
diffusion with a parameter to represent diffusion depth in clustering. The abil-
ity to modulate the diffusion-depth parameter by varying it within a certain
interval allows for more aCcurate construction of clusters. Depending on the
value of the diffusion,depth, parameter, the presented approach can determine
very well both localiclusters’and global structure of data. At the same time,
the ability to.ombine single outcomes of the method results in better cluster
segmentation. Due to this property, the proposed method performs well on data
sets whiere other conventional clustering methods fail. We test the method with
both simulated and real-world data sets. The results support our theoretical
conjectures on improved accuracy compared to other selected methods.
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