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Abstract— Social networks have attracted much attention 
recently. Social network analysis finds its application in many 
current business areas. Different studies have been conducted 
to automatically extract social networks among various kinds 
of entities from the Web. Community detection is one of the 
most important and interesting research areas in social 
network analysis. Many works are dedicated to methods and 
algorithms for detecting communities in different kinds of 
social networks extracted on the Web. Below we give a brief 
description of a new method which can help to identify 
communities in networks. 
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I. INTRODUCTION 
Social networks have gained high popularity recently. 

Social networks on the web have been extracted by 
retrieving relationships between entities automatically 
derived from multilingual news [1], from user's email inbox 
[2] and email communications [3]. Social networks also have 
been extracted from log files of online shared work-spaces 
[4]. A method for extracting social networks from the Web 
using similarity between collective contexts is proposed in 
[5]. FOAF profiles present a new research topic for social 
network researchers [6], [7], [8]. Co-occurrence based 
extraction also finds its applications in some works [9], [10]. 
Extracting social network of people on the web based on 
their homepages presents another approach for detecting 
similarity between persons [11] [12]. Some studies address 
the problem of extraction social network of academic 
researchers [10], [13]. Some researchers address not the 
process of extraction of a network given a set of named 
entities but the extraction of relations which might possibly 
exist between the entities [14]. The choice of the similarity 
coefficient may affect results in ranking entities of network 
as demonstrated in [15]. 

The objective of community detection is to identify the 
groups with the aid of information encoded in the graph itself 
only. This problem has a long history and several disciplines 
addressed it different ways. One of the first who carried out 
analysis of community structure of networks was Weiss and 
Jacobson [16]. In their work they were detecting work 
groups in a government agency. Work groups were separated 
by removing members working with different groups thus 
leaving  

the groups by themselves. This idea was further used in a 
work of Girvan and Newman [17] which gave a substantial 
push to this research area. In their work, they identify edges 
which lie between communities and sequentially remove 
them. In this way they isolate communities from each other. 
Edges are removed according to their edge betweenness 
value which shows the frequency with which the edge is 
used by other edges to reach other. Currently many works 
propose some modifications of this algorithm. Below our 
method description follows. 

II. DETECTION OF COMMUNITIES IN WEIGHTED 
NETWORKS 

A fundamental problem in the analysis of network data is 
the detection of network communities, groups of densely 
interconnected nodes, which may be overlapping or disjoint. 
Network communities play important organizational and 
functional roles in complex networks. Consequently, the 
identification of communities in complex networks has 
become one of the most active areas of research in network 
theory. Complex networks are the structural skeleton of 
complex systems, which are ubiquitous in nature, society and 
technology. 

A network is represented by a graph, ),( EVG = , where 
the set of nodes E  represents the entities of the system and 
the set of links E  represents the relationship between these 
entities. Given a set of data objects },...,,{ 21 noooO =  with 
associated positive weights iα  and a set of edges Eji ∈),(  
with associated positive weights (e.g., similarities ijw ), 
where nji ,...,2,1=≠ . We address the partitional clustering 
problem of finding a single partition },...,,{ 21 kCCCC =  of 
n  data objects },...,,{ 21 noooO =  into a fixed number of k  
clusters. That is, each data object is assigned to exactly one 
of those clusters and every cluster has at least one object.  

This can be formulated as an optimization problem by 
defining binary decision variables: 
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Then partitional clustering problem can then be 
formulated as a Boolean programming problem:  
maximize 

−⋅+⋅= ∑ ∑∑∑∑
= =

−

= +==

n

q

n

q

n

i

n

ij
qjqiqij

n

i
qiqi yxxwβyxαβyxf

1 1

1

1 1
2

1
1),(  

∑ ∑
−

= +=

⋅−
1

1 1
3

n

p

n

pq
qppq yywβ                                               (1) 

subject to 

1
1

=∑
=

n

q
iqx , ni ,...,2,1= ,                          (2) 

1
1

≥∑
=

n

i
iqx , nq ,...,2,1= ,                                           (3) 

ky
n

q
q =∑

=1

,                                                       (4) 
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}1,0{∈iqx , nqi ,...,2,1, = ,                                (6) 
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where 321 ,, βββ  are the weighting parameters, specifying the 
relative contributions of the terms to the hybrid objective 
function f , which ]1,0[,, 321 ∈βββ  where 1321 =++ βββ . 

The objective in (1) is to maximize total weight of all 
selected clusters and minimize the similarity between the 
selected clusters. The first and second terms in (1) calculate 
the total weight of all selected clusters and the third term 
calculates similarity between the selected clusters. The set of 
constraints in (2) and integrality conditions in (6) impose that 
every data object is assigned to exactly one cluster. The set 
of constraints in (3) assures that every cluster has at least one 
object. The constraint in (4) ensures that only k  clusters are 
selected. The set of constraints in (5) guarantees that a cluster 
must be selected if there is any data object assigned to it.  

In (1), the positive weight iα  of the object (node) io  is 
its information centrality which was introduced by 
Stephenson and Zelen [18] as a measure of node centrality of 
social networks. It is based on information that can be 
transmitted between any two points in a connected network. 
The motivation for this measure comes from the theory of 
statistical estimation. Here a path connecting two nodes is 
considered as a “signal”, while the “noise” in the 
transmission of the signal is measured by the variance of this 
signal. It models any path from j  to l  as a signal 
transmission, which has a channel noise proportional to its 
path length.  

III. CONCLUSION 
Finding communities in social networks is an important 

research area in social network analysis. Community 
detection is used in many disciplines and finds its 
applications in many areas. Many works are dedicated for 
detecting communities in social networks extracted on the 
Web. Each of them is applicable to some but not all kinds of 
networks. In this paper, we have proposed a new approach of 

extracting communities in networks. The details of the 
method were also shown. 
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