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Abstract:- Influence maximization is the problem of finding a set of users in a social network, such that by
targeting this set, one maximizes the expected spread of influence in the network .In this work, I am proposing a
new algorithm drawing inspiration from the works done in the same field by [9] and [10]. The main motive
behind this work is to emulate the relationship between the fields of Community Detection and Viral Marketing
whose existence in the real world is intuitive. To do this | have taken inspiration from the work done by [10].
But as far as the actual diffusion process goes | am proposing using the Credit Distribution Model described by
[9], which has been proven to be faster than any other existing models instead of the Heat Diffusion Model that
has been used originally.
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l. INTRODUCTION

In today’s era with the spread and penetration of the internet in our day to day lives.there has been an
increased interest in analysing the social behaviour of individuals on online social networks. With people
becoming more and more active on the web, these social platforms provide an almost alternative lifestyle. The
field of social network analysis looks to explore possibilities in this alternate society and has with time grown
out of the technical domain into business, economics, politics and many such fields.

The field of social network analysis can be broken down into multiple areas of research. Two such
areas, research in which has found prevalence in recent times are Community detection and Viral Marketing.
Lots of work has been done in these fields and huge amount of literature can be found on both of them. In this
paper we have tried to understand and exploit these two fields and the way they connect with each other in real
world networks.

Community detection as the name suggests is about detecting groups in a network of actors, actors
being individuals who form the network, based on parameters that define the connection between these actors.
These parameters may be as direct as friendship or kinship to more complex as shared interests, connections etc.
These communities are important as they can be viewed as a platform for sharing knowledge, data, emotions,
sentiments etc.

Viral Marketing may have found its initial use in business analytics but with growing research it has
outgrown the field of computer research and found its application in myriads of domains. Viral marketing is an
advertisement technique where one identifies a subset of ‘actors’ of the social network so as to obtain a “word of
mouth” effect in promoting the product.

As we go about tackling these problems we find that they are connected at a very basic level by a
special set of actors who are uniquely positioned in the network. These actors are known as influencers, as be it
the survival of community or spreading of an innovation/idea/product in a network, there is always a need for
certain ‘actors’ who have influence over the rest of the community. This can be seen in viral marketing as
companies trying to identify an initial seed set of individuals to launch their producttp with the aim of achieving
as much spread of word as possible. In terms of community detection, a certain set of individuals that share
interests can be seen influencing each other. For example, an individual who shares interests in terms of his
movie preferences with another individual would be compelled to watch a new movie if he/she sees positive
feedback from the other. When this happens, the community detection algorithms increases the parameter used
to represent the common interests among such individuals which results in detection of community. So,
although both community detection and viral marketing are different areas, the underlying problem in both the
cases is the same. This is the problem of maximizing the spread of influence in a network.

Formally, the problem of Influence maximization involves finding a seed set of users in an online
social network to adopt an innovation and spread the information, so that the influence of innovation or product
in the network is maximized. Influence maximization is a problem applied not only to tasks related to social
networks but can be used for different other applications.’

Finding these ‘few initial users' in these large networks is the major challenge of the problem and for
which, huge amount of data is needed to be processed. Not only the processing of huge amount of data is
required, timeliness of the processes are also important. For this, the time complexity of the process should be
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small. The most popular approaches in this area are greedy algorithm and/or optimizations to the greedy
algorithms. It was observed that the individuals are connected to many others based on different interests. So a
product/idea/event, which is to be 'spread' in the network, belongs to a particular community of the individual
only. So, instead of targeting the entire network to find 'influential seeds', one can find the community first,
where the probability of spreading is high and subsequently finding the 'seed'/'seeds'".

Using the community detection approach is also advantageous to us in scenarios where the locality of
influence needs to be controlled. For example, a global company launching a new product would want the
publicity to be maximized as well as evenly distributed across the globe. In this paper we try to combine the
work done on Influence Maximization by [], with community detection and put forward an efficient algorithm
for Influence Maximization in real world social networks. The aim of this algorithm is to try and optimize the
number of nodes that are processed in the reverse k neighbour step for determining SNP value for nodes by
emulating the relationship between community detection and viral marketing.

The rest of the paper is organized as follows: section 2 discusses about the related works, section 3
describes our method, section 4 provides experimental results and sections 5 concludes and discuss the future
aspect of the work.

. RELATED WORK

The concept of spreading of an idea, or an innovation or influence for that matter was first studied in
the field of economy, giving birth to viral marketing. Several models have been proposed to simulate this
process. There are two models in particular that have gained widespread acceptance. These are the Linear
Threshold Model and the Independent Cascade Model. The Linear Threshold model states that every node in a
network has some threshold which is needed to be achieved after which it can become active. The Independent
Cascade model on the other hand gives a probabilistic methodology to this. It proposes that any active node in a
network would get a single chance to activate an inactive node, which it can do with certain probability. The
problem of Influence Maximization was first studied by Domingos and Richardson[1][3]. Although there
attempts at solving this problem were probabilistic. Since Domingos and Richardson studied the problem of
Influence Maximization, the other researchers [5][7] have proposed greedy approaches rather than the
probabilistic approach suggested by the formers. In 2003, Kempeet.al[3], proposed a greedy approach to solve
what they viewed as a discrete optimization problem. After this several modifications and improvements have
been proposed over this original approach.

AmitGoyal et al, proposed a credit distribution based Influence Maximization model, which worked by
distributing credits to users for activating other users based on an action log of activities performed by all users.
Another work combining viral marketing and community detections has been done by [10]. They have proposed
a clustering method called H_Clustering for community detection. In our approach, we have taken inspiration
from this clustering approach in identifying communities.

1. PROPOSED METHOD

In this work, | propose to combine the work done by [9] and [10], in order to give a new algorithm for
the Influence Maximization problem, that keeps into consideration the history of actions that have been taken by
the users in determining their influence over each other. Also, it uses the concept of community detection and its
relationship with the field of Viral Marketing. | propose that instead of the HDM model which has been used to
simulate propagation of influence, the credit distribution model given by [9], would prove to be a far better and
accurate model for the same. The proposed algorithm starts by assigning credits to users based on their activities
as shown in the action log. Here’s an example as to how this would work. Flixster(www.flixster.com) is one of
the main players in the mobile and social movie rating business. Here, an action is a user rating a movie. In
other words, if user v rates “The King’s Speech”, and later on V’s friend u does the same, it would be considered
that the action of rating “The King’s Speech” has propagated from v to u. Although unlike the actual algorithm
proposed by [9], which is not a propagation algorithm, | propose to use this scanning of action log to determine
probabilistic influence between any two users. Once we have these influence values we can apply the
Independent Cascade Model on the network, with probability values that are actually significant. This approach
is clearly more practical and hence more accurate than assigning random probability values to each of these
edges.

Once we have a graph of users with connection between them showing probabilistic influence, |
propose to use the work done by [10], on community detection based Influence Maximization. The community
detection step starts by assigning similarity values between two nodes. Similarity for any given pair of nodes is
defined as
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The stopping criterion for this algorithm is the modularity gain between iterations. It is defined mathematically
as
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A graphical representation of the community detection process has been shown below.

Once this community detection process is over | propose to use the 1C model for determining the Influence
spread and determining seed set accordingly.
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Fig 2. The proposed algorithm

The figures above show a comparison between general Influence Maximization algorithm vs the
algorithm proposed in this paper. The algorithm simulations in the proposed algorithm are based on the
Independent Cascade Model.

V. CONCLUSION
In this work | have proposed a new algorithm for Influence Maximization in Social Networks drawing
inspiration from the work done in the same field by [9] and [10]. The aim of this work is to,
1. Redefine the way we take weights between users for the IC model. | have proposed that instead of
random assignment of weights, we learn from the actions taken by users and use these action logs to
determine mutual influence between these users.
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2.

Emulate the relationship between the fields of Viral Marketing and Community Detection in order to
improve the time complexity of the algorithm.

To achieve this goal, | have drawn inspiration from the work done on CIM by [10]. Although instead of

using the HDM, | propose to use any algorithm based on the IC model. As this would be more accurate.
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