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APPENDIX- A

Ph.D. Research Synopsis

In the last two decades network science has emerged as an interdisciplinary research area which spans the domains of
mathematics, physics, biology, medicine, economics, sociology, and many others. Current research in this area can be
classified into three major subdivisions: identification and understanding the structure of the underlying network,
knowing the network genesis, and studying the dynamics of any process occurring over these networks.

My Ph.D. work deals with the third subdivision where I have tried to model the diffusion of information over the
network. Although the diffusion phenomenon is modeled in various ways in different branches of science, we have
taken the route of compartmental epidemiological models due to its similarity with our applications.

Traditionally, the epidemic spread was analyzed using a differential equation based compartmental models. Though
these models helped to understand diffusion dynamics in a social population, they are dependent on some simple basic
assumptions. One of the fundamental assumptions of these models is homogenous mixing of the population, which is
not appropriate in many cases. With advancement in network science, social interactions can now be represented in
the form of a heterogeneous network. Though several attempts have been made to analyze epidemics using both these
approaches independently, similarities and dissimilarities between them are not well-explored. Upon first inspection,
both these approaches seem quite different. However, researchers have begun to realize that these frameworks are
much closer than initially thought. In the thesis, I have studied and compared the results of information diffusion via
both the approaches.

The thesis discusses three spreading phenomena: rumor in the society, viral marketing campaign, and the habit of
online piracy. To make the models more realistic, extensive surveys have been carried out, where ever required.
Survey results helped us to understand the behavioral transition between different classes based on the individual's
psychology. We have also analyzed the similarities, dissimilarities, and appropriateness of homogeneous and
heterogeneous approaches.



APPENDIX- B

Research Objectives

Although, network science is a fast-growing interdisciplinary area of research, along with fundamentals of network
science it also requires a substantial foundation in at least one more discipline where these perspectives can be applied.
Although the width of the discipline has increased rapidly, depth in terms of mathematical foundations of network
science is still in its infancy. [ am interested in pursuing research work in both these directions.

To model the diffusion phenomenon, I have used epidemic models in my work. Epidemiology itself is an interesting
and necessary discipline to investigate. I am interested to work on the project related to the study of the epidemic
spread in context of our county.

One of the basic questions which keeps coming into my mind is regarding the phenomenon of “rich get richer” which
is one of the most accepted algorithm for generation of scale free networks (proposed by Albert- Barabasi) common in
many real world scenario. Although, the model captures many interesting property of real world, I am not able to
comprehend that nature can show such biases towards already rich nodes, rather there must be some co-operative
phenomenon going on in the network resulting into scale free networks. I am interested to pursue this fundamental
question to understand the network genesis more clearly.

I will continue my interest in applications related to viral marketing. With the rapid change in the campaigning process
over digital and social media, we still need to understand all the factors involved in the process and how the structure
of the network impacts this diffusion and how it can be used for fast and sustainable growth of the campaign.

In my Ph.D. work, I have investigated how the habit of online piracy is propagated from one person to another via
their friends and family members. I am interested to extend this work to understand the propagation of more
dangerous habits in the society like smoking, drinking, drugs and how understanding the network structure can help in
controlling them.

Apart from these entire network science related domain, I have also worked on the problems related to wireless sensor
networks like partial coverage in WSNs and the study of convergence in the regular WSN. I will also like to continue
my work in this domain.



