International Journal of Computer Applications (0975 — 8887)
Volume 110 — No. 15, January 2015

Analysis of Social Network: A Community Oriented Case
Study

Devyanshu Pal
University of Information and Communication
Technology, GGSIPU
Sec-16 C Dwarka, Delhi

ABSTRACT

To begin with, the network that enables millions of people to
remain connected with each other irrespective of the caste,
color and creed online is the Social Network. Social network
is the boundary less network which had gained immense
popularity in the last couple of years as more and more people
are becoming wired. Interest of people is increasing in social
networks and so is the usage of it. All this has resulted in
manifold increase in the network traffic thereby draining
network resources such processing power, server storage
space and bandwidth and has also posed big challenge in
terms of security of the naive users on the web. In the current
work analysis of the issues in the Social network and the
relationships between the users of a social network in terms of
network theory is done. Investigation on how one can form
relations among different communities, explore property of
connectedness -among and within them, impact of mobility of
users (active nodes/passive nodes), betweeness and centrality
etc is shown. The objective of the work is also to analyze how
different communities are fractioned on the social network,
what are the relationships between them, on what factors are
they connected? Further it is also shown how a message
reaches from user of one community to user of another
community taking minimum distance and time. Whether is it
possible for the message to reach from a particular community
to another community and if it is then what route it takes, how
much nodes it covers, in how much time it reaches and what
number of nodes are affected by this. To achieve it various
Social network analysis tools were explored such as
Graphlnsight, Gephi, Social Network Visualizer (SOcNetV)
and NetMiner etc. and the proposed work/simulation is
exhibited using the Gephi tool [1].

General Terms
Nodes, Edges, Connectedness, Graph Analysis

Keywords
Social Network Analysis, Graph, Relationships,
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1. INTRODUCTION

Social Network is a network where people are connected to
each other through several devices and it becomes very
convenient to remain in contact with each other with the help
of technologies available today such as accessing social
networking websites through mobile phones, laptops, PDA et
al. People carry these devices with them almost all the time
and it becomes easier to deliver a message from one human
being to another. Social network is proving to be very useful
for everyone. Be it youth, middle ages and senior citizens,
everybody is using and getting advantage of the giant network
all around the world. Social networking websites such as
Facebook, Twitter, and LinkedIn etc. provides a platform to
users to remain in contact constantly with their friends/peer
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groups, relatives, teachers and all. It provides a platform to
express views to the whole world openly without any
restriction. It acts like a social forum which keeps check on
the administration, the platform where everyone has his/her
say without fearing anyone. Impact of social media on Politics
and Bureaucracy is also increasing day by day and hence the
quality of services is increasing. Anyone can raise any issue
and when the issue reaches at its peak that is, many users
comes to know about it the same issue comes in the eyes of
the concerned authorities and actions are taken very soon as
compared to past decade. Growing impact of social network
has direct or indirect effect on everyone’s life. Social impact
is leading to good relationships within user. Political impact is
leading to good governance and administration of the country.
Educational impact where students can interact with experts
and other experienced students from their home. Motivating
people for good cause and hence trying to incorporate values.

1.1 SNA (Social Network Analysis)

Social Network Analysis is the analysis in which one studies
the graph and the relationships between the nodes of the graph
of a social network. In the work by analyzing social network
inferences were drawn such as how the communities
formation took place, distinction between communities, status
and activeness of users, comparison of communities- which
are major communities and which are minor communities and
optimization on the number of communities in network.

Social Network is comprised of Nodes, Ties and
Communities. Nodes represent users on social network. Ties
represent relationships between the users and communities
represents groups of users of a particular interest (socio-
economic-political- religious). People, online belongs to
different groups. This division can be on basis of the interest
of people. Such as users from same school/college will form a
group, colony members’ society will form another group;
politically active people will for different group, interest
based on entertainment-movies, music, rock bands, in books
etc. Each particular group forms one community and one user
can be a member of one or more community at a time. What is
shown in this paper is the possibility of delivery of a message
from one community to another, nodes through which the
message will travel, total distance it will take to reach the
destination and whether the message will take the optimal
path or will travel through a deviated path. The paper shows 3
real time case studies to demonstrate this.

1. A Facebook User Account Analysis

2. Rajya Sabha (Indian Parliament) Committees
analysis.

3. Empirical Study of GGSIPU Cultural Society

Each case study lies in different domain. Firstly an online
account, secondly parliamentary committees, and third a
University’s Cultural Societies. Simple graphs were obtained
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from the complex datasets of above case studies. The graphs
clearly showed distinct communities and members.
Comparison of all the case studies was done.

1.1.1 Facebook User Account Analysis

In Facebook account analysis, one of the author’s accounts
was analyzed. The account demonstrated is of Author —
Devyanshu Pal.

1.1.2  Rajya Sabha Committees’ Analysis

In Rajya Sabha Committee’s Analysis, analysis of different
committees of The Indian Parliamentary Upper House — The
Rajya Sabha was done. Sample data of seven communities
was selected and operated with the tool.

1.1.3 Empirical Study of GGSIPU Cultural

Society
In this study an online survey was done to get the data of
Guru Gobind Singh Indraprastha University’s Cultural
Society. The data was operated with the tool and different
communities were formed.

1.2 Terminologies Related to our Study

e Degree Centrality- It tells the number of nodes connected
to a particular node. Higher the centrality, higher will be
the connections; the node will perform more activity than
others and is a better utility to the social network.

e Betweenness Centrality — The node having more
connections in a particular community has a powerful role
and performs a great influence on other nodes within the
community.

o Network centralization — The network is divided into sub
communities and these communities are connected by
mediating nodes. These nodes form the basis of
connection between two different communities and if
these are removed then we will be left with disconnected
sub-networks.[2]

1.3 Social Network: Advantages, Benefits,

Issues, Problems
Social network has become an agent to create global
awareness and has become a good source of general
knowledge with all the happenings of today’s world being
posted at one place and along with the views of person from
every community just at one place and of course which is easy
accessed through our cell phones or laptops/pcs.

Everything has its disadvantages too and so has social
network. It can be seen from recent examples that social
media can be used to provoke mass easily. This may lead to
violence such as communal violence. As there is practically
no possibility of checking of almost each and everything on
the social network, completely controlling the giant network
is practically not possible! Yes, there are ways of reporting
illegal activities but the speed of spreading of any
message/post/activity is very fast that such thing can’t be
stopped. Mischief-makers find it easy to achieve their goal
with the social media. No check provides them boundary less
platform to perform their activities. Another disadvantage is
there is no moral code of conduct for the network. Anybody,
however he/she likes writes/post and there is hardly anything
that one can do or take action against him/her. Yes there is
freedom of speech but that too has to come with moral code of
conduct which if not taken into care can harm the harmony of
society. There is always a possibility that the trouble maker
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will escape from the e-platform. Election campaigning too is
done without a code of conduct on social media.

Such examples do count in for issues related to social
networking websites but the benefits of the giant is too vast
that it can be to an extent tolerated. In addition there are
stringent laws coming in to check these issues by government
of many countries. Overall, at this point of time we can’t
imagine our life without social media and the effect of it on
society.

1.4 Tool Used

Many tools are available for the analysis. Some of the tools
are: Gephi[l], Social Network Visualizer[7], NetMiner[8],
Egonet[9], GraphStream[10], Netlytic[11] etc.

In the study, a tool named Gephi was used to analyze the data.
Gephi is an interactive visualization and exploration platform
for all kinds of networks and complex systems, dynamic and
hierarchical graphs. Visual representation is done as it is a
powerful method for channeling complex information into
simple visual format and results can be inferred easily as will
be shown further.

The visualization is done through exhibiting nodes and
connections in various layouts examples:

1. ForceAtlas: The layout attracts nodes connected to
each other and repels nodes that are disconnected.

2. Label Adjust: Adjusts the labels for easy reading
and prevents overlapping of labels.

3. Expansion: This layout expands the graph so that it
is easier to see all the nodes distinctly.[3]

Above three layouts are used in the case studies. Further,
nodes can be assigned different colors, sizes, which define the
centrality and belongingness of nodes to the communities.

1.4.1 Methodology Adopted

Database import from Excel/SQL:

The databases from Excel/SQL were imported in the tool, and
were worked, building communities from the data and
drawing inferences from the simplified output.

Figure 1.1 shows the import from an excel file. The file
format is .csv(comma separated) file. Import from excel was
used in the proposed work.

Figure 1.2 shows the import from an Sql file
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Figure 1.1: Import of database from Excel
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Figure 1.2 Import of database from SQL

2. EXPERIMENTAL DATASETS

2.1 acebook Account Dataset

Facebook account dataset was provided by the Facebook
application Netvizz. It provided a .gdf file. This file can be
easily imported in the tool and can be worked upon to prepare
a graph out of the complex data. [1],[4]. Figure 2.1 and Figure
2.2 shows the dataset file. The file is a notepad file. Figure 2.1
shows the nodes and Figure 2.2 shows the edges

2.2 Rajya Sabha Committees Dataset

The Rajya Sabha Committees’ data is directly taken from the
website of Rajya Sabha [5]. The data is available on the public
domain. Raw data was analyzed, a sample was taken from it
and an excel file was prepared of source and target nodes and
imported into the tool. The sample taken was of 7
communities namely

1. Business Advisory Committee.
General Purposes Committee.

Govt. Assurances Committee,

2
3
4. House Committee.
5. MPLADS Committee.
6

Papers laid on the table Committee.
7. Ethics Committee.

The data from the website was organized into a new excel file
of source and target nodes. Figure 2.3 and Figure 2.4 shows
the dataset of this case study.

2.3 Empirical Study of GGSIPU Cultural

Society

For this case study an online survey [6] was done to get the
empirical data regarding the members of the
communities/clubs present in GGSIPU Cultural Society
SRIJAN. SRIJAN is Indraprastha Society for Creative
Expression, is constituted for co-curricular clubs. Data
obtained from survey was examined and imported into the
tool. Again, the data was organized into an excel file of source
and target nodes. Figure 2.5 shows the original survey
datasets and Figure 2.6 shows the excel file of source and
target nodes.
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3. PROCEDURE
1. Firstly, a file with extension .gdf was directly imported
into the tool. This methodology was used in case study of
Facebook Account Analysis. [4]

2. Secondly, Data was imported into the tool with help of
spreadsheets saved in .csv(comma separated). These files
have source nodes and target nodes. Additional attributes
too can be added such as weight, type etc. For case study.

Rajya Sabha and Empirical Case Study this type of
import was used.

3. After the import, a raw graph was created through the
tool. The graph forms a complex structure with no
distinction between the members and communities they
belong to. Figure 3.1 shows the raw graph being formed
in the tool.

4. After this, nodes were ranked on the basis of their
number of connections. The nodes were given different
sizes. Nodes having more connections are bigger in size
as compared to the nodes having less number of
connections. Figure 3.2 shows ranked nodes with
different sizes.

5. The graph was further divided into different modules.
Each module represents different communities. Each
module was given a different color so that communities
are shown distinctly. For example, blue green red color
coded communities. Figure 3.3 shows that graph is been
divided into modules with each module having a
different color.

6. To further clearly differentiate the layout ForceAtlas was
applied. Figure 3.4 shows the separated communities

7. Now, Expansion layout was acted upon the graph. The
graph reaches to almost final stage. The nodes were
further rearranged and were given labels. Figure 3.5
shows the graph after expansion.

8. The final graph formed is shown in Figure 3.6
4. OBSERVATIONS

1. Communities can be classified on the basis of two
categories.

A.  Connectivity: Differentiating communities on the
basis of their connectivity

i.  Connected: The communities are said to be connected
if there is a common node between both the
communities. There can be one or more common
nodes for two communities to remain connected

ii. Isolated: The communities are said to be isolated if
there is no connection between two communities. That
is there is no common member of the communities.

B.  Size: Differentiating communities on the basis of
their sizes.

i. Major: The communities having high number of nodes
as compared to other communities are major
communities.

ii. Minor: The communities having less number of nodes
as compared to other communities.

2. The directed edge from a node to the committee
shows that the node is a member of the committee.
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E Open in notepad_Account_GDF_Flle_i
File Edit Format View Help

[T THVARCHAR, 1abel VARCHAR,sex VARCHAR,locale VARCHAR,agerank INTS@1398608,Shubhra Gupta,female,en G8,6165
Khattar,male,en_US,614527862156, Anshul Rampal,male,en US,613535777649, Soumya Sharma,female,en US,612543957689, Asee
Khan,male, en_US, 618561583465, Prashant Khanna,male,en_US, 689568852487, Abhishek Gupta,male,en_US,688572545743, Vivek
Tain, female,en_US, 686589751802, Poonam Arya, female,en_US, 685538126881, Raghav Tyagi,male,en GB,504530679318 Kshitij
Rana,male, en_US, 602599943133, Saurabh Jindal,male,en_US,6@1591820675,Ssurya Mahajan,male,en_GB,600591102315, Sanket
Tulsyani,male,en_GB,598501204174, Aman Khaneja,male,an_GB,597591267237,Kartikey Arora,male,en US,536591315745, Adity
Gupta,male,en_US,594591681154, Lasit Pant,male,en_US,593591941788,Karun Kambiri,male,en_US,592592083012,Mudit Singh
Joshi,male, en_US,590611994839, Anmole Dewan,male,en_US,589613727855,Mandeep Bahal,male,en_US,588621229348,Abhinav G
Soni,male,en_GB, 586631856295, Prashaant Verma,male, en_US,585635424418, Samarth Gujral,male,en_US,584637388416,Divya
Roye,male, en_US, 582660871627, Ujjwal Arora,male,en_US,581662132288,Ankit Arora,male,en GB,580663595874,Abhishek Kam
Sharna,male,en_US, 578672852662, Mudit Kucheria,male,en GB,577682646434 Nilesh Hirawat,male,en US,576684122816,Vishe
Gandhi,male,en_GB,574702733766,Saurabh Patel,male,en US,573783426856,Parth Sarthy,male,en US,572788946985,Sahil Ma
Kapoor,male,en_US, 578712736886, Dipanshu Juneja,male,en_US,569717725478, Mahfooz Alam,male,en_US,368719848716,Vanya
Sadh, female, en_US, 566722763967, Pushkal Katara,male,en US,565739336518, Jayant Bhasin,male,en_US,564743773826,Nisha
Bansal, female, en_US, 562767559578, Chirag Thukral,male,en_US,561768749420,Rachit Gupta,male,en_US,568769744532, Mante
Bhardwaj,male, en_UIS,5581808511160, Madhav Gaba,male,en US,5571813544383, Deepak Goel,male,en US,5561818776708,Kashis
Gola,male, en_US, 5541029528658, Ayush Jain,male,en_US,5531829624399, Devender Yadav,male,en_US,5521038912896,Ram Kash
Malik,male,en_US,5501845878878, Mohammed Alkhatib,male,en_GB,5491849679659, Tushar Singh,male,en GB,5481856819401,5u
Talwar,male,en_US,5461070@9562@,5ahil Pruthi,male,en_US,5451872896016,0eepanshu Goyal,male,en_GB,5441074781958,Cha
Girotra,male,en US,5421889713684, Shahid Magsood,male,en_US,5411090057847, Sumeet Kr,male,en_GB,5481108196956,Hishan
Sai,male,en_US,5381133588598, Rohit Arora,male,en US,5371148953098, Yanan Arora,male,en US,5361156961494,Pzlash Tann
Kumar,male, en_US,5341182836155,Sagar Narang,male,en_US,5331183476867,Raneaz Siddiqui,male,en_US,5321189092968,Kara
Jain,male,en_US,5361198991299, Ahishek Gupta,male,en_US,5291199421592, Rohit Mehdiratta,male,en_US,5281203188579, 4
Goswami,male,en_GB,5261232571213,Akshit Rewari,male,en_GB,5251244251413,Sanchit Khanna,male,en_US,52412551@4759,Vi
Chaudhary,male, en_US,5221261411765, Jatin Jain,male,en US,5211261686323, Anukriti Agarwal,female,en_US,5201268242587
Mittal,male,en_GA,5181272406819,Rishabh Agarwal,male,en US,5171274178378, Akshita Aggarwal,female,en US,51612769061
Jain, female,en_US, 5141279627395, Vaibhav Aren,male,en_US,5131279846227, Tryambak Budhiraja,male,en_US,5121284341619,
Kapoor, female, en_UIS, 5181306352344, Tshan Kumar,male, en_US,5091388654264, Ashok Sangwan,male,en_US, 5881389836655, Bhay
Sharna,male,en_US, 5061312511442, Antriksh Rakesh,male,en US,5051318897984,Aman Gandhi,male,en_US,5@41331274362,Dash
Sharna,male,en_US,5821332315348, Ekta Handa,female,en_US,5611335309855,Vimal Jef,male,en_US,5861336998753, Anant Vi
Narayan,male,en_GB,4981348323630,Akshat Bhutra,male,en_US,43713610006308,Akshat Maheshwari,male,en_US,4961374696368
Rastogi,male,en_GB,4941393419808, Jay Bhardwaj,male,en US,4931399135234, Siddharth Arora,male,en_US,4921493842854,5a

in_Gephi - Notepad

Figure 2.1: Facebook Account Dataset 1
E Open in notepad Account GDF Flle.i
File Edit Format View Help

1000087985466345, Pankaj Sabharwal,male,en_US,2100008410830310, Asmita Pathak,Female,emUS,ludei VARCHAR, noc
501398608, 591187556501398608, 591204174581398608 , 591315745501398688 , 591502274581398608, 621229340501398608 , 63185629¢
512772326,543957689527489385,697854992527862156,589751802527862156 ,59867931852786 2156, 591207237527862156, 59158227¢
527862156, 663595874527862156,672852662535777649,590679318535777649 ,591020675535777649, 591187556535777649, 59120417¢
535777649, 635424418535777649,719848716561583465 , 568052487572545743 ,590679318572545743, 591502274572545743, 59296717¢
575317706, 703426856589751802,590679318589751802, 590943133589751882 ,591020675589751802, 591102315589751802 , 59118755¢
589751802,591502274589751802,592083012589751802,631856296589751882 ,648630326580751802, 671892462589751802 , 672852662
590126881,590943133590126881,591020675590126881,591102315590126881 ,591315745598126881, 591502274590126881, 59194178¢
590126881, 663595874590126881,672852662590126851,684122816590679318,590724923599679313, 591020675590679318, 59118755¢
598679318, 591582274590679318,591941788590679318, 592083012590679318 ,592967175590679318, 621229340590679318,, 64863032¢
598724923,599943133590724923,591020675590724923 , 5912041745907 24923 , 591502274590724923, 591941788590724923 , 592083012
598724923, 648630326590724923,702733766590724923 , 712736886590943133 ,591102315590943133, 591315745590943133, 59150227L
598943133, 672852662590943133,702733766590943133, 712736886591020675 ,591187556591020675, 591204174591020675, 591315742
591020675,592083012591020675,592967175591620675,611994839591020675,621229340591020675, 648630326591020675, 671892462
591102315, 591187556591102315,591204174591102315,591315745591102315,591502274591102315, 59208 3012591182315, 59296717<
5911082315, 648630326591102315,702733766591182315, 712736886591102315, 719846716591187556, 591502274591187556, 59194178t
591187556, 611994839591187556, 663595874591187556,672852662591187556 ,684122816591204174, 591207237591204174, 59131574¢
591204174, 6212293485912084174,712736886591204174, 719848716591207237,592967175591207237, 621229340591287237, 67285266
591315745,591941788591315745,592083012591315745,592967175591315745 ,621229340591315745, 702733766591315745, 712736 88¢
591582274,592967175591502274,621229348591502274,631856296591502274 ,648630326591502274, 663595874591582274,, 68412281¢
591582274,719840716591681154,592083012591681154,592967175591681154 ,663595874591941788, 592083012591941788, 59296717¢
591941788, 712736886592083012,592967175592083012,611994839592083012 ,621229340592083012, 648630326592083012, 71273688¢
592967175, 635424418592967175, 6436303 26592967175, 663595874592967175,672852662592967175, 702733766592967175, 71273688¢
613727855, 660071627613727855,703426856631856296,684122816637388416,660071627637388416, 697854992648630326, 66359587L
668071627, 697854992660071627,703426856063595874,672852662671892462 ,684122816684122816, 782733766697854992, 708946985
501398608, 767559570501398608,1022892840501398608 , 1049679659501398608, 1051029289501398608, 1183476067501398608, 12147
501398608,1261411765501398608, 1261606323501398608, 1268242587501398608, 1272406019527489385, 1090057847527489385, 114¢
527862156,1022892840527862156, 1074781958527862156, 1182036155527862156, 1261606323535777649, 1022892848535777649, 1132
535777649,1272406019572545743,722769967572545743, 743773026572545743,1849679659572545743 , 1050819401572545743,, 18817¢

> in_Gephi - Notepad

Figure 2.2 Facebook Account Dataset 2
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Figure 2.4 Rajya Sabha Dataset 2

A B E

1 Timestamp [Enroliment No.  JUniversity School Clubs/Communites
5 10302014 23:36:12 Ti6404513{USICT Phatography Club, Dramatics/Theatre:
A6 1073012014 23:37:56) 2116503314{USLLS Dramatics/Theatre
AT 107302014 23:39:13) 1216410514)USICT Dramatics/Theatre
A8 10302014 23:39.2) 1216410514)USICT Dramatics/Theatre
18 107302014 234110 2316001313)Us8T Dramatics/Theatre, Music & Dance
A 10302014 23:41:55) 2216503514 Uslls Dramatics/Theatre
A 107302014 34211 1616403214)USICT Dramatics/Theatre

2| | e | 0 8 2 3 s

0302014 234424
13072014 2345:58

9516503813]uslls
T016412812)usict

1073012014 234747) 6316412814JUSICT Music & Dance
1073072014 23:45:38]  (M620 304 014|USMC Phatography Club, Music & Dance
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1073072014 234917 4120 304 014JUSMC Phatography Club
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1073012014 23571 12016412811|UsiCT Fine Arts Club
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1073172014 0:03:30) 2416412812|USICT Publication/Blogging/Magazine CLub
0312014 0-04:12) 4T16503811|USLLS Music & Dance
10312014 0:07:17] 1012571|USMS Phatography Club, Literary Club, Music & Dance, Publication/Blogging/Magazine CLub, Science C
03172014 0:09:37) 516001314{USBT Dramatics/Theatre
103172014 0:17:30) J116412811|USICT Dramatics/Theatrs
03172014 0:31:00) 54165033 14{USLLS Music & Dance
03172014 0:51.2 141610111)USCT Music & Dance
1073172014 6:12:53 33165035 14|USLLS Dramatics/Theatre
03172014 6:16:57) 241650354{USLLS Dramatics/Theatre
Dramatics/Theatre

1073172014 6:32-59 5720304013)USMC

Music & Dance
Music & Dance

Figure 2.5 Empirical Study Dataset 1

" 5 A | B
IlSource Target T 1 1 Source Target

2 |Chairman, Rajya Sabha Chairman, Rajya Sabha Undirected 2 2216503813 Dramatics/Theatre
3 |Chairman, Rajya Sabha Dr. E.M. Sudarsana Natchiappan Undirected 3 1116503813 Dramatics/Theatre
4 |Chairman, Rajya Sabha Prof. P.J. Kurien Undirected 4 7216403214 Dramatics/Theatre
5 |Chairman, Rajya Sabha Prof. Ram Gopal Yadav Undirected 5 5416412814 Dramatics/Theatre
& |Chairman, Rajya Sabha Shri Bhupender Yadawv Undirected 5 516401513 Dramatics/Theatre
7 |Chairman, Rajya Sabha Shri Derek O Brien Undirected 7 3516401513 Dramatics/Theatre
8 Chsfrmsn, Ra]:ys Sabha ShrfJagatFrakash Madda Undfrected 8 7516503813 Dramatics/Theatre
9 Cha!rman, Ra!ya Sabha Shr! Narrendra Kumar Kashyap Und!rected 5 2716503814 Dramatics/Theatre
10 |Chairman, Rajya Sabha Shri Rajeev Shukla Undirected -

11 Chairman, Rajya Sabha Shri Satyavrat Chaturvedi Undirected 1y 1616404514 Dramatics/Theatre
12 |Chairman, Rajya Sabha Shri Sharad Pawar Undirected 11 2116503814 Dramatics/Theatre
13 |Dr. E.M. Sudarsana Natchiappan Chairman, Rajya Sabha Undirected 12 1216410514 Dramatics/Theatre
14 |Dr. E.M. Sudarsana Natchiappan Dr. E.M. Sudarsana Natchiappan Undirected 13 1216410514 Dramatics/Theatre
15 |Dr. E.M. Sudarsana Natchiappan Prof. P.J. Kurien Undirected 14 2216503514 Dramatics/Theatre
16 Dr. E.M. Sudarsana Natchiappan Prof. Ram Gopal Yadav Undirected 15 1616403214 Dramatics/Theatre
17 Dr.E.M. Sudarsana Natchiappan Shri Bhupender Yadav Undirected 16 1616403214 Dramatics/Theatre
18 Dr. E.M. Sudarsana Natchiappan Shri Derek O Brien Undirected 17 3316503514 Dramatics/Theatre
19 |Dr. E.M. Sudarsana Natchiappan Shri Jagat Prakash Nadda Undirected 18 2416503514 Dramatics/Theatre
20 |Dr. E.M. Sudarsana Natch!appan Shr! Narrendra Kumar Kashyap Und!rected = 5720304013 Dramatics/Theatre
21 Dr. E.M. Sudarsana Natchiappan Shri Rajeev Shukla Undirected

22 Dr. E.M. Sudarsana Natchiappan Shri Satyavrat Chaturvedi Undirected = 5816412814 Dramatics/Theatre
23 Dr. E.M. Sudarsana Natchiappan Shri Sharad Pawar Undirected 21 3416001314 Dramatics/Theatre
24 |prof. P.J. Kurien Chairman, Rajya Sabha Undirected 22 3316503513 Dramatics/Theatre
25 Prof. P.). Kurien Dr. E.M. Sudarsana Natchiappan Undirected 23 5816410514 Dramatics/Theatre
M 4 » ¥ | Nodes and Edges Rajya Sabha Sam -~ % : 24 1616412814 Dramatics/Theatre
Ready | 25 | 3316001314|Dramatics/Theatre

Figure 2.3 Rajya Sabha Dataset 1

Figure 2.6 Empirical Study Dataset 1
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3. The edges coming out of each node member to the
committee are directed edges. The edges are among
the members of the same communities are
undirected edges which represents that they shares a
common interest.

4. The distance travelled will be equal to number of
hops/nodes the message travelled and is dependent
on the connectivity of nodes and route to the
destination.

5. RESULTS OBTAINED
5.1 Graph Analysis — Before

The graph of all the case studies before showed a complex
version of graph of nodes and edges. Nodes represent the
members of the clubs/communities/committees, and the Edges
represent the relationships between the members of the clubs/
communities/ committees. The graph doesn’t give any
distinction  between  clubs/communities/committees and
members. And neither represents the relationships clearly.

Figure 4.1 — Raw Graph, Facebook Account
Figure 4.2 — Raw Graph, Rajya Sabha Committees
Figure 4.3 — Raw Graph, Empirical Study

It is to be noted that the crux of analysis is on the divided
communities and not all nodes in particular. The mediating
nodes were clearly visible in the graphs which were required
for performing function. The analysis of all the 3 case studies
is shown as below

5.2 Graph Analysis — After

Later on, graph showed a clear distinction between the
clubs/communities/committees and the members. In all three
case studies the final graph obtained is a much simpler graph
and inferences can be drawn easily from them. Delivery of
message is shown from one of the community to another
taking each of the case study separately.

1. Case study 1- Facebook Account Analysis

2. The graph divides itself into two major communities,
namely Communityl and Community 2, i.e. School
Friends and College Friends respectively. Figure 4.4

3. One major node identified was Akshit Choudhary in
this example. That is, it has the maximum number of
connections to both the communities, Communityl and
Communtiy2.

4. A message from one node of Communityl to another
node Community2 can be delivered to these mediating
nodes.

5. For example, A message is to be from Aakash Garg of
Community2 to Niripjeet in Communityl. This
message will travel through the mediating node Akshit
Coudhary (largest node as inferred from the graph).

a. Aakash garg will send the message to a node which
is connected to Akshit Choudhary in Community2
(Distance travelled = 1).

b. The second node will then pass the message to
Akshit Chodhary (Distance travelled = 2).

c.  Akshit will then pass the message to Communityl.
If he is directly connected to the destination node
the message will reach destination in Distance 3.
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d. If he is not directly connected to the destination
node then he will send the message to another node
in the route to the destination. And then the message
will reach to destination taking distance = 4.

6. Above message took 3/4 hops to reach from source to
destination.

5.2.1 Casestudy2—RajyaSabha Committees’
Analysis
1. The graph divides itself 7 different committees. Fig4.5

2. 5 communities are connected with each other through
one or more than one common members. Communities
connected with each other namely Business Advisory
Committee, General Purposes Committee, Govt.
Assurances Committee, MPLADS, and Ethics
Committee.

3. A message from one committee can be delivered to any
of the other committee through the mediating nodes. If
the committee is not connected to any other committee
via mediating nodes then it is an isolated community.
Two identified isolated committee in this case are
House committee and Papers laid on the table
Committee.

4.  There are 3 major and 4 minor committees identified
l. MAJOR COMMITTEES
i Business Advisory Committee.
ii. General Purposes Committee.
iii. Govt. Assurances Committee.
Il. MINOR COMMITTEES
i House Committee.
ii. MPLADS Committee.
iii. Papers laid on the table Committee.
iv. Ethics Committee.
5. Four major nodes identified are:
i Sh. S C Misra
ii. Chairman, Rajya Sabha
iii. Dr. E.M Sudarsana Natchiappan
iv. Prof P.J Kurien

6. A message is to be delivered from Sh. Avinash Khanna
from Govt. assurance commitee to Sh. Rajiv Shukla in
Business advisory committee.

i. Sh. Avinash khanna can pass the message to
Sh. S C Mishra as he is one member that
belongs to most of the committees (inferred by
side of the node). Distance travelled = 1.

ii. Sh S C Mishra then can contact to another
node having connections with Business
advisory club and with S C Mishra. In this
example node identified is Dr. E.M
Sudarshana. Distance travelled = 2.

Finally the message can reach to its destination to Sh. Rajiv
Shukla through Dr. E.M Sudarsana Natchiappan. Total
distance taken = 3.
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5.2.2 Case Study 3 — Empirical Study Cultural

Societies” Graph Analysis
1. The graph divides itself into 9 different
clubs/communities. Figure 4.6

2. Two major communities identified, namely

Communityl - Dramatics/Theatre Club

Community 2 - Music& Dance Club
respectively.

3. 7 minor communities identified, namely

Nature club
Adventure club

Publication club

iv. Photography club
V. Fine arts club

Vi. Literary club

vii. Science club

4. All other minor communities (7 clubs), are
connected with each other and with the two
identified major communities through 8 mediating
nodes.

Figure 4.2 Rajya Sabha Committees’ Raw Graph
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Figure 4.3 Empirical Study Raw Graph
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Literary club

S.no. | Graph Fractions/ Communities’ Names Mediating Node(s) Total number
. of nodes and
Communities edges
Formed
i 1. School Friends Nodes- 616
1 Facebook C 2 Major ) Akshit Choudhary
Account ommunities 2. College Friends Edges- 16725
e Major Committees
1. Business Advisory
2. General Purposes 1. Sh. S C Misra
Rajya 3. Govt. Assurances 2. Chairman, Rajya Sabha
5 Sabha 3 Major 4 Minor | e Minor Committees 3. Dr. E.M Sudarsana Nodes-67
Committe Communities Natchiappan
e 1. House Committee. PP Edges-895
. 4. Prof P.J Kurien
2. MPLADS Committee.
3. Papers laid on the table
Committee.
4. Ethics Committee.
e Major communities
1. Dramatics/Theatre Club | 1. 10816412812
2. Music& Dance Club 2. 1012971313
e Minor communities 3. 1416101411
Empirical 1. Nature club 4. 1616410514 Nod 66
Study of 2 Major 7 Minor oades —
3 Cultural Communities 2. Adventure club 5. 2816001313 Edges - 867
Society 3. Publication club 6. 04620 304 014
4.  Photography club 7. 7316503813
5. Finearts club 8. 04120304014
6.
7.

Science club
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5. These mediating nodes are identified as
10816412812, 1012971313, 1416101411,
1616410514, 2816001313, 04620304014,
7316503813, 04120304014

6. A message from one community can be delivered to
any of the other community through these mediating
nodes.

7. For example, A message is to be delivered through
12016412811( in Fine Arts Clubs) to 1216100413
in Dramatics club. It can be reached through the
following path.

i Message from 12016412811 to
5616503814(Both common to Fine Arts
Club). Distance = 1.

ii. 5616503814 being the member of Music &
Dance can reach to any of the mediating
node say 1616410514. Distance =2

8. As 1616410514 is a member of Dramatics club so
he can directly deliver the message to the respective
node that is 1216100413 for whom the message was
destined to. Distance travelled = 3.

9. Total distance travelled = 3

Similarly, other messages can be delivered from one
community to another and the same process can be used to
find the number of hops it takes to reach to the destination.

6. CONCLUSION AND FUTURE WORK

The objective to form the communities from a raw data,
fraction them according to their interest and show relations
and connectedness among them( betweeness, centrality) is
achieved. To analyze the graph to find whether the message
can be reached from one community to another is achieved
and number of nodes it takes in how much time is easily
calculated in the proposed work. The data used in the graph is
static. Dynamic data can be used according to the expiry of
the membership and thus graph can be updated with respect to

IJCA™ : www.ijcaonline.org
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a time interval (Yearly). The time the message will take
depends on the speed of the node and environment and type of
relationship which is not yet represented in this graph can be
included further. The type of relationships between the nodes
can be set, very-good/good/moderate/bad/very-bad, which can

be used to determine the time and speed with which the
message will reach to the destination node. And if relationship
is very-bad it can reach to the destination with a deviated
route.
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