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Recognition and analysis of structural hole spanner in multi-granularity
based on community structure
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(1.School of Computer Science and Technology, Anhui University, Hefei 230601, China; 2.Center of Information Support and Assur-
ance Technology, Anhui University, Hefei 230601, China)

Abstract ; Recently, more and more attentions have been paid to research of structural holes, and some methods
have been proposed to identify the structural holes based on the community structure. However, the network indi-
cates a hierarchical structure after dividing into communities in different granularity, and influences the nodes’ ex-
tent to span structural holes in community structure. A structural hole spanners mining algorithm, named MG _
MaxD, is proposed which is in a hierarchical network based on the idea of network community division. First, differ-
ent granular communities are partitioned by using hierarchical community dividing algorithm (such as EAGLE in
this paper). Then, structural hole spanners mining algorithm MG_MaxD is used to identifying the structural hole
spanners in each granularity. Finally, using the measurement of the extent of node spanning structural holes to anal-
ysis the effect of community structure under different granularity that influence the node’ s extent to span structural
holes. Experimental results on public data and real data indicate that the extent of nodes to span structural holes
namely the node’ s advantages will increase with the granularity get thinner.

Keywords : tructural hole; community structure ; multi-granularity ; hierarchical structure; community division; hi-

erarchical networks; network structure; social network analysis
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5th IEEE Track on Collaborative Modeling & Simulation ( CoMetS16)

Modeling and Simulation (M&S) is increasingly becoming a central activity in the design of new systems and in the analysis of exist-
ing systems because it enables designers and researchers to investigate systems behaviour through virtual representations.

For this reason, M&S is gaining a primary role in many industrial and research fields, such as space, critical infrastructures, manu-
facturing, emergency management, biomedical systems and sustainable future. However, as the complexity of the investigated systems in-
creases and the type of investigations widens, the cost of M&S activities increases because of the more complex models and of the commu-
nications among a wider number and variety of M&S stakeholders (e.g., sub—domain experts, simulator users, simulator engineers and fi-
nal system users).

To address the increasing costs of M&S activities, collaborative technologies must be introduced to support these activities by foste-
ring the sharing and reuse of models, by facilitating the communications among M&S stakeholders, and more generally by integrating
processes, tools and platforms.

The CoMetS track aims to foster innovative research contributions that address collaboration issues in the field of M&S and vice ver-
sa, i.e., contributions that use M&S methodologies and tools to address the design of collaborative environments. A combination of both is-
sues in the same venue will further contribute to the understanding of the underlying mechanisms that can affect the quality of the service
delivered by collaborative environments for M&S.

The CoMetS track is held under the aegis of the WETICE 2016 conference, the 25th IEEE International Conference on Enabling
Technologies ; Infrastructure for Collaborative Enterprises, which will be held in Paris (France) from June 13th to June 16th, 2016.
Website : http://www.sel.uniroma2.it/ comets16/



