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ABSTRACT

One of the fundamental tasks in structured data mining is discovering of frequent sub-structures. These
discovered patterns can be used for characterizing structure datasets, classifying and clustering complex
structures, building graph indices & performing similarity search in large graph databases. In this chap-
ter, the authors have discussed on use of graph techniques to identify communities and sub-communities
and to derive a community structure for social network analysis, information extraction and knowledge
management. This chapter contributes towards the graph mining, its application in social network us-
ing community based graph. Initial section is related literature and definition of community graph and
its usage in social contexts. Detecting common community sub-graph between two community graphs
comes under information extraction using graph mining technique. Examples from movie database to
village administration were considered here. C++ programming is used and outputs have been included
to enhance the reader’s interest.

INTRODUCTION

Social network can be defined as the set of relationships between individuals where each individual is a
social entity. It represents both the collection of ties between people as well as the strength of those ties
(Mitra, Satpathy, Paul, 2013). In a general way, Social network is used as a measure of social “connect-
edness”, within the social networks for observing and calculating the quality and quantity of informa-
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tion flow within individuals and also within groups. Hence, from author’s point of discussion, a social
network can be defined as structure comprises of social actors (consisting of either group of individuals
or organization) and the connectivity among them. Further, such structured network can also be called
as social structure.

Network comprising of social entities becomes active when the relationships get established in course
of regular interaction in the process of daily life and living, cultural activities such as marriage, thread
ceremonies, different communities yearly celebrations, engagements, etc. and so on. Among vast ex-
amples, regular interaction may be a household requesting another for help, support or advice, creation
of new friendship or choice of individuals to spend leisure time together; and many more. Sometimes
a relationship can be a negative, i.e. hostility or alliance, alienation as against mutuality or integration
with even having the security aspect as an important factor (Tripathy & Mitra, 2012).

To extract information or pattern of interaction between two or more social entities or between two
or more social group, one needs to look deep into the properties of social network and the interactions.
To analyse the above said process, the authors have put the network into mathematical model using the
concept and properties of graph theory. About one of the properties on interaction, the Social networks
show strong community relationships for interaction of people, such that, these interaction may be limited
with in specific group or community or exceed outside the virtual boundary of the community or group.
Relationships between communities can be analyzed using the basic algebraic concept of transitivity.
Considering a simple example of three actors (say A', A> and A%), there is a high possibility that if A' and
A? are friends, A% and A3 are friends then most likely A! and A? are also friends (however, the degree of
their friendship may differs and can be easily demonstrate using weighted graph). Further, the property
of transitivity can be used to measure the Clustering coefficients.

Due to the property of strong community effect, the actors or the social entities in a network form a
group which is closely connected. These groups are termed as modules or clusters or communities or
even sub-groups. The authors have observed that individuals interact more frequently within a group.
To detect similar groups within a social network, which is also known as similar community detection
is a major challenge in analyzing the social network. To extract such type of communities helps in solv-
ing some more tasks, that are associated with the analysis of social network. Several works in terms of
definitions and approaches are available in the area of community detection.

One of the most important processes in structured data mining is to discover frequent sub-structures.
Authors have initiated the work with a discussion on various available techniques. Once we find at least
one similar vertex between two sub-structures, then it is easy to merge both the sub-structures to form a
larger structure. For this purpose the authors follow the simple graph techniques to identify at least one
community between two villages community sub-structure and merge both to produce a larger com-
munity structure. The authors propose a new algorithm which merges two community sub-graphs in an
efficient, easier and faster way. As each community sub-graph is represented as an adjacency matrix
form which only contains Os and 1s. Though, the adjacency matrix of both the community sub-graph
contains Os and 1s, which can be represented as a bit-matrix which substantially occupies less space for
a larger community graph. In later section the authors discuss about the algorithm, memory manage-
ment, and some examples related to the proposed algorithm which shows merging of two community
sub-graph and produces one community graph having with at least one common community between
those community sub-graphs.
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