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ABSTRACT

The choice of appropriate algorithm(s) to the large graphs like
social networks is always a challenge to the researchers for
different applications. In this work, we propose a model to
compare algorithms for large graphs such as social networks
using ontology. Using ontology, the features and the
dimensions of the social networks are summarized properly
and through experiments it is shown how to choose any
algorithm for a given objectives.
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1. INTRODUCTION

In today’s life, Social networks became an important part of
our daily routine. It not only connects us from the rest of the
world, but also became an important source of news,
marketing, shopping, discussions etc. Community detection is
one of major tasks in social networks where community or
group based on common interest or topic is discovered. The
success of community depends on the factors that are taken
into consideration while forming the community. These
factors, such as common interests, are very diverse in nature,
thereby making the task of detecting a successful community
a very difficult task. One of the major challenges in the
community detection algorithm for social networks is to find
the appropriate algorithm. The objective of the community
detection algorithms vary from case to case. The objective of
the detecting a community depends on the application to
application. The success or failure of any community
detection algorithm on a particular social network cannot be
predicted for its future performance on other application. The
repetitions of such experiments on such huge networks with
many features and aspects, is a costlier affair. Sometimes
minute details of knowledge of the domain are not known to
the researcher and sometimes it is not required to know such
unnecessary details. Use of statistical methods and/or other
methods to sample or reduce the networks may miss some or
other features of the network which may lead to results which
are wrong or misleading results. Therefore, there is a need for
a method to choose the correct or better algorithm for
detection of the community. The same can be said for
choosing the correct or the better objective function of the
algorithm. Such method should be able to give the same result
as in the case of actual data and for that the method should
have one major property that features of the domain should be
same as the actual data. The method is meant for to find the
correct algorithm for the said purpose/application, so the cost
of repeating the experiments should be low. For this, the
volume of data on which the experiments are being conducted
should be small. Statistical methods like Principle Component
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Analysis (PCA) [15], and spectral methods [16] are used to
reduce the dimensions of the data and thereby reducing the
size of the data. One of the major drawbacks of such methods,
in general, is the degraded performance with reduction in the
dimension and sometimes led to wrong results. Correct choice
in selecting the dimension can avoid such degradation in the
performance. For selection of the dimension, knowledge of
the domain is required, which is not always possible for a
person to have. Keeping such requirements in consideration,
use of Ontology as a base for such said method is proposed.
Ontology is a way to represent knowledge of a particular
domain. In one of the most sited definitions, ontology is
“explicit specification of the conceptualization of a domain”
[3]. In this paper, we purpose a model to evaluate the
performance of an algorithm of the social networks through
the use of ontology.

Ontology is created for a domain by considering all the
features/ dimensions. Ontology is conceptualization of the
data/domain; therefore the size of data handled by the
algorithm will be considerably small. Therefore, the
requirement of applying any dimension reduction techniques
or size reduction techniques is omitted. Further, the minute
detail of knowledge of the domain is not a requirement in
forming ontology. Thus, Ontology satisfies all the above
discussed requirements for the method. Based on
observations, we present in this paper a model using ontology
for the social networks so that one can choose efficient
algorithm for the given purpose or objective. Rest of the paper
is organised as follows: In Section 2, a small literature review
for the said domain is presented. Section 3 gives the
description of our model, Section 4 presents the description of
the experiments we had performed. Section 5 which describes
the results and conclusion is followed by references in section
6.

2. LITERATURE REVIEW

Ontology was used to describe the existence of the things
[16]. Later, ontology was used to describe different
components of semantic web [17]. The language used for
describing the semantic web is OWL [17] and that inspired
many researchers to use ontology in their own way. In [2], [4]
and [7], the authors used ontology for designing web crawler.
Pinar Oezden Wennerberg [1] proposed a model where the
ontology can be used to discover knowledge in social
networks. In 2005, Peter Mika [3] designed a model for social
networks which was referred by many other researchers.
These models tried to define semantics for the social
networks. Similar attempt to define semantics for the social
networks was done in [9]. In [8], authors used ontology to
visualize social networks. Many attempts were being made to
define the architecture for the social networks [13], inter-
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connections of the social networks [10] and the applications
of the text mining for social networks using ontology [12].
Régine Lecocq et. al. proposed a prototype for the analysis of
the social networks based on ontology, motivated by the
similar reasons cited in this work [14]. However, in [14]
authors proposed a generalized prototype for analysing of the
social networks. In this work, we are inspired by the work of
[14] and focused only the comparison of the algorithms on the
social networks.
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3. MODEL

The overview of proposed model is shown in Figure 1. The
data extracted from the social networks is done by a web
crawler/ apps/ any other tool and is stored in the database.
Based on the features of the extracted data, the ontology of the
data is created by any ontology creator tool. Different
algorithms are then applied to the ontologies thus created. The
results are then analysed for the suitability of the objective(s)
for which the algorithms are chosen.

SOCIAL
NETWORK

CRAWLER /

RESULT 1

RESULT 2

RESULT N

aops. ="> | oamaense |:>

ONTOLOGY
CREATOR

[n]um

ONTOLOGIES
Y

—

{}

TEST DATA J

™
00

Figure 1: Block diagram of proposed technique

In this work, we have used graph clustering algorithms to test
the proposed model. The model is implemented based on the
ontology of the clusters formed as a result of the applied
algorithms is to be used to compare and determine correctness
of the clusters formed. A test data is used on the given
ontologies and the results are generated. These results are then
compared with each other. The basic aim of this system is to
decide which of the algorithms are producing clusters that are
strongly connected. This will help in determining which
algorithms are producing the perfect clusters that should be
assigned to an individual on the basis of its properties. The
idea for the system is to test the ontology from each algorithm
with same test data sets and find a way to compare the results
of these test data sets to find the algorithms which are
producing better cluster.

4. EXPERIMENT

4.1. Data preparation

The data used in [6] formed the basis of our experiment. The
data contained information about the bloggers from a
particular organization. The terms Blogs and Authors are used
interchangeably. The algorithms used to test our model are
two popular graph clustering algorithms, RNSC and MCL
[11]. We had converted the data from [6] into graph by
connecting the blogger based the similar tags. For creating
ontologies, protégé [19] has been used. The correctness of the
algorithms are tested based on a basic property of clusters that

inter-distance between the cluster should be more and the
intra-distance should be less. In our case, a single author is
classified in less no. of clusters which signifies that the
clusters formed are strong as the strongly connected tags are
kept in the same and less no. of clusters.

4.2. Ontology Design
The authors (bloggers) in the data [6] have a set of tags that
they have mentioned in their blogs. After creating the graph as
mentioned above from the data, the authors are clustered
(grouped) into different clusters by different algorithms
applied. This causes a set of tags for each cluster which
become the main property while assigning authors of test data
case to a specific cluster. Based on the observations, the
ontology was designed and has the following properties:
Classes:
Authors
Tags
Object Properties:
hasTags:
Domain: Authors
Range: Tags
isTaggedBy:
Domain: Tags
Range: Authors
The class Authors has subclasses which are the clusters
formed by the selected algorithm. The class Tags has
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subclasses which consists of sets of tags that the authors of
each cluster have tagged. For example, the class Tags4
consists of all the tags that all the authors have tagged from
the Cluster4.
The object properties defined are hasTags and isTaggedBy.
The hasTags property has domain as Authors and range as
Tags and this property defines that an individual from class
Authors ‘has tags’ as an individual from class Tags. The
isTaggedBy property has domain as Tags and range as Author
and this property defines that an individual from class Tags ‘is
tagged by’ as an individual from class Authors. For example,
authors in Cluster 4 have hasTags property over tags in Tags4.
The relations between classes are defined as follows:
Object Relations:

1. Cluster][i] hastags some Tags[i]

2. Tags[i] isTaggedBy some Cluster[i]

“Cluster[i] hastags some Tags[i]” states that the class
Cluster[i] will contain all the authors who have any of the
tags present in class Tags[i], where ‘i’ is the cluster number.
“Tags[i] isTaggedBy some Cluster[i]” states that the class
Tags[i] will contain all the tags which are tagged by authors
present in class Authors[i].

4.3. Individuals

Individuals are the Authors and their Tags. These individuals
are classified on the basis of their properties defined earlier to
their respective classes. The authors are classified to their
respective cluster and their tags to class tags. For example,
some “authorl” is placed in class Cluster3 as it has hasTags
relation with tags belonging class Tags3.

5. RESULT AND CONCLUSION

MCL and RNSC algorithms were used to create clusters from
the same data of 100 nodes of Blogs and their Tags. 13
clusters were created for MCL and 15 were created for RNSC
out of the same graph. 20 Blogs and their Tags were used as
test data on the ontologies created from the algorithms. Each
individual (Blog) was classified into some number of clusters.
The following is the number of clusters each individual was
classified into and a graph showing us the percentage of
clusters each individual was classified into:

Percentage (MCL % or RNSC %) = no. of clusters
classified into / total no. of clusters

Tablel: Number of clusters of both algorithms
BLOGS | MCL | RNSC | MCL % | RNSC %
auth_1 3.00 9.00 23.08 60.00
auth_2 | 4.00 6.00 30.77 40.00
auth_3 3.00 8.00 23.08 53.33
auth_4 | 1.00 3.00 7.69 20.00
auth_5 2.00 3.00 15.38 20.00
auth_6 5.00 11.00 38.46 73.33
auth_7 | 3.00 7.00 23.08 46.67
auth_8 5.00 6.00 38.46 40.00
auth_9 | 5.00 5.00 38.46 33.33
auth_10 | 4.00 6.00 30.77 40.00

auth_11 | 1.00 1.00 7.69 6.67
auth_12 | 1.00 | 10.00 7.69 66.67
auth_13 | 2.00 7.00 15.38 46.67
auth_14 | 1.00 9.00 7.69 60.00
auth_15 | 5.00 | 10.00 38.46 66.67
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auth_16 | 3.00 6.00 23.08 40.00

auth_17 | 4.00 5.00 30.77 33.33

auth_18 | 2.00 5.00 15.38 33.33

auth_19 | 4.00 | 10.00 30.77 66.67

auth_20 | 2.00 2.00 15.38 13.33

o ) A A}

50.00 ~

40.00 - =——=MCL %

—RNSC %
30.00 ~

wo - NN AV

— ~

0.00

1234567 8 91011121314151617 181920

Figure 2: Comparative analysis of both algorithms

6. CONCLUSION

As seen from Figure 2, the percentage of clusters each node
was classified into is less in MCL than in RNSC in maximum
test cases. This concludes that the tags distributed in the
clusters of MCL algorithm are more disjoint than in the
clusters of RNSC algorithm. This concludes that the clusters
of MCL have the tags more densely and accurately packed
such that when tested with the test data provide more accurate
results than clusters formed using RNSC algorithm. The data
that was used for creating clusters and for testing were real
time data, so the correctness depends greatly on this factor.

7. USE AND FUTURE WORK

There are three direct uses, which can be observed: 1.
Comparison different algorithms to see which cluster are
denser and disjoint 2. Comparison of the clusters formed
using same algorithms and different data used to form these
clusters. 3. Using different sets of data to form clusters can
help in detecting dirty/noisy/inconsistent data which is
causing the clusters to not to be perfect/correct/disjoint.

This work may be further extended for bigger graphs for
which the efficiency and accuracy is predicted to be better.
Application of ontology can be tested for other social network
tasks like viral marketing, node ranking, link prediction etc.
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