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ABSTRACT 

 
Community detection is one of the major tasks in social networks. The success of any community 

depends upon the features that were selected to form the community. So it is important to have 

the knowledge of the main features that may affect the community. In this work we have 

proposed a method to find prominent features based on which community can be formed. 

Ontology has been used for the said purpose. 
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1. INTRODUCTION 

 
Community Detection is one of the major tasks in social network analysis. Communities in social 
networks have a wide range of applications like viral marketing, sharing of information, 
sentiments, emotions etc. Communities are group of people/actors/ items who share some 
common topic(s) of interest. Most of the times, while detecting any community in a social 
network, many parameters are taken into account. For example, if anyone wants to find a 
community of interest, let say movies, in a social network he/she is connected to, may apply some 
parameter like actors, name of movie, genre of movie etc. to find such community. In general, 
more is the number of parameters, better is the community formed. At the same time, increasing 
the number of parameters increases the time complexity and computational complexity both. So, 
while adding any parameter or features for community detection, one must ensure that the 
addition should enhance the results of community detection algorithms in use. The major problem 
is that many times, it is difficult to find out the prominent features that can be used in community 
detection. There are two reasons behind this. First one, being the size of data to which the 
community detection algorithm is applied is huge. Second one is related to the first one, that is, 
due to this huge data many times the features selection cannot be done properly or some features 
are hidden or so.  
 
One of the ways to reduce the size of data as stated in [14] is Ontology. In [14], the authors 
proposed Ontology as a means to represent the conceptual view of the data thereby reducing the 
size of the data. Ontology is explicit specification of conceptualization of a domain. In [14], the 
authors proposed a model to evaluate algorithms that can be applied to social networks using 
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Ontology. Inspired by this we extend the work of [14] to find out the prominent features effecting 
the formation of communities in social networks. 
 
Ontology was proposed for the semantic web for W3C.org. This inspired many researchers like 
[2],[4],[6],etc. for web search engine and web crawlers. In [1],[3],[8],[7],[12] and [11]the authors 
demonstrated the use of ontology in social networks in different ways. In 2013, Régine Lecocq 
et.al. [13] proposed a generalised prototype for analysing social networks through Ontology. 
The organisation of the rest of the paper is as follows: In section 2, the description of the 
proposed method/model is done. Section 3 describes the experiments we have performed and 
section 4 gives the results and conclusion which is followed by references in section 5. 
 

2. METHOD  

In the proposed method, the data from the social networks is extracted by web crawler/ apps/ any 
other tool and is stored in the database. Ontology was created capturing the features and 
properties of the extracted database. Since the ontology is used to represent different features of 
the dataset it can be used to represent the data itself for conducting any type of experiments. Any 
predefined or trivial communities based on the features of the dataset can be used as input for 
communities. Different community detection algorithms can be used to find communities from 
the dataset. As the community detection can be done using clustering algorithms, so in this work 
Markov Chain Clustering* algorithm is used to find communities. Further, communities and 
clusters are used interchangeably. Two nodes/actors in social networks are connected to each 
other by a specific relationship. This relationship is based on a set of properties or features of the 
nodes. These properties are represented in the form of ontology. Such a relationship is used to 
form communities. These communities are combined with previously stored ontology to form a 
modified ontology. 

This modified ontology is then used to find the degree of overlap for every feature that is included 
in the ontology. The degree of overlap in this context is defined as intersection between 
communities. In an ideal community there should be distinctness in the nodes. So, lesser is the 
overlapping of the nodes, greater is the distinctness between them. The higher the degree of 
overlap the lesser is the intra–cluster distance between two communities or clusters and vice-
versa. This observation resulted in concluding that if a certain feature had lesser degree of overlap 
than the other features over the specified communities then that feature had more influence in the 
formation of that specific cluster. The degree of overlap for every feature is calculated and 
compared. A feature which has minimum degree is observed to be influencing the formation of 
the community. For example, a person is a friend of some individual, this relationship of 
friendship can be used to form clusters. The properties/features which influence the friendship 
like location, movies, music and books, etc. are used in designing the ontology. A modified 
ontology is then created to find the degree of overlap for each property. These degrees of overlap 
are then compared to find which feature has minimum value thus influencing the formation of the 
clusters. The above method is described in the model shown in figure 1. 

3. EXPERIMENT 

3.1. Data preparation: 

The ontology was created from a dataset extracted from Facebook (www.facebook.com). This 
dataset consisted of properties of each individual like location (city, state and country), likes of 
music and movies. The communities were formed by using MCL algorithm. The parameter used 
for clustering in MCL algorithm is friendship between each individual. The ontology and the 
clusters were combined to form a modified ontology. The degree of overlap for each 
feature/property was calculated using this modified ontology. 
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                                                                                          *www.Wikipedia.org 

 

Figure 1. Model  

3.2. Ontology Design 

The tool Protégé was used for creation of Ontology [16] [18]. Ontology was designed with the 
features/properties as classes. The object properties in the ontology were defined so that it 
reflected the relation between the users and their features. This ontology was stored so that it 
could be reused for any further experiments using different algorithms. Here we used the MCL 
algorithm for finding clusters. The ontology was then combined with these clusters. The 
following is the class hierarchy of the modified ontology and its object properties: 
 

Class hierarchy: 

• Thing  
o Users 
o City 
o State 
o Country 
o Movies 
o Music 
o Cluster 

Object properties: 

• hasHomeCity 
• hasHomeState 
• hasCountry 
• hasLikedMovie 
• hasLikedMusic 

• isHomeCityOf 
• isHomeStateof 
• isCountryOf 
• MovieLikedBy 
• MusicLikedBy
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The relations between users and its features were defined using the above object properties. For 
example, if the user U1 liked a movie M1 then the relation was defined as, U1 hasLikedMovie 
M1. The clusters obtained from the MCL algorithm were also mapped to their respective users in 
the same manner.  

3.3. Observations: 

Firstly, the degree of overlap was calculated. The degree of overlap for every feature with each 
cluster was calculated. It was defined as the ratio between the numbers of individuals of that 
feature belonging to cluster with the total number of individuals of that feature. For example, 
degree of overlap of feature ‘City’ for any cluster[i] is as follows: 
 

Degree of overlap (city, cluster[i]) = (number of cities which have users in cluster[i]) / (total 

number of cities)         …(1) 

 

Then a total degree of overlap was calculated for every feature. It was defined as the ratio 
between the number of individuals in all the clusters with the product of total number of 
individuals of that feature and total number of clusters.  
 

Total Degree of overlap (city) = (total number of cities in all the clusters) / (total number of 

cities) X (number of clusters)        …(2) 

 
The number of individuals in a certain cluster was found out using the DL Query in the tool 
Protégé. The tool Protégé used its inbuilt ‘reasoner’, in our case ‘Fact++’ to help DL Query. For 
example, the Table 1 below shows calculation of the values of degree of overlap for the feature 
home ‘City’ in the ontology using formula (1). 

 
Table 1 Degree of Overlap (City) 

  CITY 

  

NUMBER 

OF CITIES 
TOTAL 

DEGREE 

OF 

OVERLAP 

cluster 1 8 70 0.114286 
cluster 2 8 70 0.114286 
cluster 3 59 70 0.842857 
cluster 4 4 70 0.057143 
cluster 5 2 70 0.028571 
TOTAL 81 350 0.231429 

 
In the same manner, the rest of the values in Table 2 were calculated using formula (2). 

 
Table 2 Total Degree of Overlap 

Degree of 

overlap 
City State Country Movies Music 

cluster 1 0.114286 0.2 1 0.37415 0.617902 

cluster 2  0.114286 0.333333 1 0.609524 0.331088 

cluster 3 0.842857 0.933333 1 0.462585 0.342637 

cluster 4  0.057143 0.2 1 0.160544 0.117421 

cluster 5  0.028571 0.066667 1 0 0.00385 

TOTAL 0.231429 0.346667 1 0.321361 0.282579 
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We observed the following: 

1. For each cluster, some of the features had their degree of overlap greater than the other 
features. As shown in Table 2, the degree of overlap for ‘cluster 1’ for the feature ‘city’ 
i.e. 0.11 is lesser than that for music in the same cluster i.e. 0.61.

2. The total degree of overlap for some features was lesser than that for other features. For 
example, the total degree of overlap for ‘City’ is the lower than the other features, i.e.0.23 
as shown in Table 2. Whe
every user had the same country. This showed the maximum overlap condition that was 
possible is all the data in cluster are similar and overlapping.  

In the proposed method, the data from 
other tool and is stored in the database. Ontology was created capturing the features and 
properties of the extracted database. Since the ontology is used to represent different features of 
the dataset it can be used to represent the data itself for conducting any type of experiments.

 

4. RESULTS AND CONCLUSION

 
The graph (Figure 2) below reflects the observations from Table 2. For each cluster, the bar with 
lowest height represents the feature whi
shown in the graph, for cluster 1 the prominent feature is ‘City’ and in cluster 3 the prominent 
feature is ‘Music’. The total degree of overlap shows the feature which is prominent for formation 
of all the communities. 
 

Figure 2

Thus, the proposed method can be used to find which of the features are prominent in the 
formation of communities for different algorithms. Moreover, the ontology that was previously 
stored can be reused for different algorithms and also updated whenever n
results. Depending upon the prominent features we can use it for viral marketing, strategy 
planning, feature selection, etc. For future work, we plan to find sub
formed clusters. Then finding which feature
sub-communities. This may give us knowledge as to how communities and their sub
are related with each other and on through which features. 
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Figure 2. Degree of overlap for different clusters 
 

Thus, the proposed method can be used to find which of the features are prominent in the 
formation of communities for different algorithms. Moreover, the ontology that was previously 
stored can be reused for different algorithms and also updated whenever needed for improving the 
results. Depending upon the prominent features we can use it for viral marketing, strategy 
planning, feature selection, etc. For future work, we plan to find sub-clusters among the already 
formed clusters. Then finding which features have affected the formation of these sub

communities. This may give us knowledge as to how communities and their sub-
are related with each other and on through which features.  
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