
S. Selmane

Équipe d’Accueil 
3083

Laboratoire ERIC

An efficient method for 
community detection based
on formal concept analysis

Sid Ali Selmane
Supervised by:

F.Bentayeb , O.Boussaid et R.Missaoui

ResCom 2014
12‐16 mai 2014 ‐‐ Furiani, Corse



S. Selmane

Motivation

The study of community structure in social networks  has become a real 
challenge 
Social networks have been adressed by two family of approaches:

Graph theory
Formal Concept Analysis (FCA) 

FCA methods exploit partially Social networks for community detection
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Community in social networks
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Examples

Important property
Presence of highly

dense areas

Community Scientists collaboration
network

Web pages Network
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Community in social networks
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Context and  Motivation

Community
 “structural” point of view

 Set of nodes strongly interrelated and weakly linked with other 
nodes in the graph 

 “semantical ”  point of view

 Set of nodes with common centers of interest or similar profiles
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Context and  Motivation

Objectives

Rely on Formal concept Analysis for discovering communities in Social
networks

Propose a newmethod for community detection:
Taking in account all actors of the network
Refine the quality of the detected communities

Propose a quality measure
Better adapted for community detection methods
In order to evaluate



S. Selmane 6

is the proportion of edges within the
group	 ࢑ࡳ 	taking into account the node
divided	࢏࢔ by the total number of edges
in the graph

is the expected proportion of
edges in the graph G by
assigning the node 	࢏࢔ to the
group ∗௞ܩ

Node		࢏࢔ is assigned to the group which maximizes ܳ ௞ܩ ݊௜

ܳ ௞ܩ ݊௜ ൌ 	∑ ሺ݁௝௝	 ௞ܩ െ ௝ܽ
ଶ ∗௞ܩ ሻ௝ ௝ܽ ∗௞ܩ ൌ ∑ ሺ ௝݁௝ ∗௞ܩ ሻ௝ 	
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Social Networks

Maximal cliques Galois lattice 
of the Social network

Partial communities and isolated nodes

Groupe Node ModularityF‐mesure  for community evaluation

GNOM‐FCA:  Group Node Modularity based on formal concept analysis

Architecture

& al : An efficient method for community detction based on formal concept 
analysis. ISMIS 2014, LNAI 8502, pp. 61–72, 2014.
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Results
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Synthethic Networks Real world social networks

GNOM‐FCA:  Group Node Modularity based on formal concept analysis
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Questions ?

sid‐ali.selmane@univ‐lyon2.fr

http://eric.univ‐lyon2.fr/11‐FR‐membre‐?id_user=175
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