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Abstract— Social network is one of the most important complex networks, which aimsgto @

relationship among a group of active actors that represent different kind of structure. Man mgin the real world such
as human societies and different types of components can be modeled as social networks. present such a network
in terms of graphical community. Social Network Analysis provides inherent research ccess of social media sites
and social content sharing facility. Social Network Analysis provides key terms to pr; '%ﬁorm for industry to generate
survey of product and facilitate to introduce new innovation ideas to public entity.@ day, as increase the use of social
media sites provide the entrepreneurs and user to define new concept of co } 5¢ tion that represents the relationship
of users that might be interested in same kind of activity. To create s r'%.mities introduce new research area for
researcher. This community detection is different from traditional clu This paper, we propose new algorithm for
community detection in social network to get some meaningful and i 1@ amMt information.
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INTRO TION

Data Mining is a technique that helps to extract imporfatWformation from a large information resources. It provide
a way to extract relevant information from these me using appropriate algorithms. Social Network Analysis
is the way of study the social phenomena in &n a1 social setting. The analysis is carried out based on some small
community or social network, interviewazguestnnaires and other methods. Study of social network basically focus
on structural components of network, inon between nodes and information supplied between nodes.

Basic issue that we considered d 'r@lysis of social network are preparation of data , data connection like follow
friends, like and dislikes of node est by nodes, interaction of nodes, extracting the nodes that have same interest,
private and personal inform% nodes. We are focusing on main concept of extracting nodes that have same
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Figure 1: Life cycle of social network mining [7]
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1. COMMUNITY DETECTION

Community detection is basic issue that encounter during social network mining. Community is structural component
that represent interaction of nodes and for that initially we have link predicted between any nodes to generate the
community. Community detection is the extraction of related nodes and put it in specific groups. Detected Community
is generally used to analyses marketing strategy of organization, find the interaction of employee in organization, to
get interest of customer for specific area. Community detection methods divide each node in a group that gatisfies
specific properties and these groups are disjoint set of social network. Hierarchical structure of suchegrdupNand
networks represent complex community structure. Two main property is considered for detecting co nity:
Betweenness and Modularity. Betweenness represent those edges or connection that are least centra%w?st central
between communities whereas modularity represent strong connectivity between nodes as well a@ ommunity.

@ure 2: Community Structure

62 Il. RELATED WORKS

Basic Algorithm for co @ﬁetection is work on graph terminology. First, it divide the network in nonempty
groups that represent8Qe unities and each vertex belongs to one of the communities. Second, Division of nodes
are performed bas ‘xertain properties that provide best partition. Girvan Newman algorithm provide better
understanding fo nity detection and use efficient way to find the community based on below steps.

1. Calcula tweenness for all edges in the network

2. R -@ e edge with the highest betweenness.

3. RetWfllate betweenness for all edges affected by the removal.

4. Repeat from step 2 until no edges remain. As this algorithm gives the better result using edge betweenness but it
has many limitation such that it is unable to find overlapping community structure, no splitting technique, when to
stop execution is not defined.
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11 METHOD AND PROCEDURE

We proposed a community detection method that are performed based on vertex relation and their modularity. We
make our method more precise based on dynamically Steps of Proposed Algorithm:

1. Initialize Visited Vertex, Edge List and Partition List to empty

. Read the Dataset text file containing edge list with Origin vertex and Destination vertex

. for each Edge from Dataset File . Q

. If both vertices are new \

. Then Case - 1 is executed 6 ¢

. If Any One Vertex is already visited

. Then Case - 2 is executed &

. If both vertices are already visited K N

. Then Case - 3 is executed 6

10. Result Writer Write vertex and corresponding community index in the file

11. Modularity of community is calculated 6

12. Modularity of Partition is calculated

13. Result Writer Write modularity of partition in the file ‘Q .

14. Exit In this proposed algorithm, we repeatedly checking for c x de structure by deleting some node or
by updating of node performed. Algorithm is adaptively checking& s of nodes and performed the community
detection dynamically as well as calculation of communities of . Case 1, Case 2, Case 3 are describe below.
Case 1: when both vertices are new then new event is executed@mth vertices are placed in same community index

and added in to partition list and visited vertex list. (Q

Case 1:
When both vertices are new

O© 00O NO Ol Wi

<

Figure 3: Case 1
Case 2 when one vertex is already visited and other one is new then either join or split event is performed based on
condition represented in below figure. When vertex | is already visited but vertex j is new then need to calculate
strongly connected property using Bernoulli distribution or betweenness. If we find vertex | is strongly connected then
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vertex j move to the community of vertex | otherwise it will create new community.
Case 2:

When one vertex is already visited

Oldvertex is
strongly

communiym \ % Q
o i

Oldvertex is not
strongly I

connected to its
Community
Figure: 4 C@J’
Case 3: When both vertex are already visited then calcu is made based on modularity and tightly coupled Node.
Node is transferred to the community which contain irdym modularity because it is densely connected with friend
node. e
Case 3:

When both vertices already visited

w

Find the Modularity
community with
MAX modularity
and place the

VErtex in this
Community

Equation to transfer the vertex: Ag (C k(i ),C k (,r))

Community
with MAX —pe

_ deg(c,(i).c,()) ) deg(c, () deg(Ck(j))
N m m’

Figure 5: Case 3
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We implemented this algorithm in web platform of .Net. We use C# and ASP.Net concept with .Net Framework 4.0.

IV. EXPERIMENTAL RESULTS

Dataset[g]

Sr | Dataset Name| No. OfNodes | No. Of Edges

110
>
1 CA HepPh 12008 237010 \Q
3 f SR B ls. 1 - A4
2 | CA Cond Mat 23133 186936 ’6
J
3 | Web Stanford 281903 2312497
4 Web Google 875713 5105039
o NN\\Y
Results after Performing the algorithm.
Sr no| Datasetl No. Of | Modularity] Time(In
Name Com- ond)
CA 1473 0.6020 0.23
2 CA 3089 0.6513 0.24
Cond-
3 Web 41575 0.8683 7
Stan-
4 Web 130865 0.8375 20
) Google
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Figure 6: Graph represents the X-axis (No of Community) and Y axis (Modularity).
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Modularity based comparison our method represents Our Proposed method whereas EIG represe %ector based
method [Newman, 2006].

N

¢

Sr no| Dataset| Modularity(Our Modularity(EIG)
Name Method)
| CA 0.6020 0.571
2 CA 0.6513 0.251
Cond-
3 Web 0.8683 0.050
Stan-
4 Web 0.8375 0.034
Google
H»
Comparison Of Method Based On Modularity
'1 =
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=
n 0.6 E Qur Method
g B HEIG
" a
o : | — —
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Figure 7: Comparison of Our Method V/S EIG Based
On Modularity
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Time based comparison

Sr no | Dataset] Time m Time n
Name ond(Our ond(EIG)
1 CA 0.23 2.7
2 CA 0.24 1.5 \
Cond-
3 Web 7 25
Stan-
4 Web 20 48.3
Google
Comparison of Methods based onTime
[+ ]
CD
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Time[In Second) 30

W EIG
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Figure §: Comparison of Our Method V/S EIG Based On

Time

CONCLUSION
As Proposed Algorithm is more precise then Eigen vector based algorithm based on modularity and computation
time. Our aim to use this algorithm for complex and dense network as network contains many overlapping nodes
and crossed edges. In future, we are looking to implement community detection algorithm for following properties:
Overlapping Community ¢ Interest Based Community Detection
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