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 Financial Management :
An Introduction
' want your income to grow, you too must grow.” - Idowu Koyenikan J

Financial

Management

1. MEANING OF FINANCIAL MANAGEMENT |

Financial Management means planning, organizing. directing and controlling the
~ financial activities such as procurement and utilization of funds of the enterprise. It means
ng general management principles to financial resources of the enterprise. Actually.
¢ is the muqen to aﬂ activities of buszness FlnanLe is that biood of busmu,s uhmh is

werall u"rm: ~tive of business enterprise. Therefore finance is considered as the backbone
©of every business. So. Financial mnagemem is the study of raising financial resources and
their effective utilization with a view to maximize the value of the firm i.e. maximizing the value
©of shareholders who are the real owners of the company. Raising of finance and utilizing it in
ﬁw nest manner is the key for every business to be successful, therefore, financial management
hos got a place of prime relevance in every business. Financial management is important in all
fyres of businesses, may be in retail organization, industrial firm, the financial institutions or
k: ks Financial management is also essential in governmental operations, from school to
hospitals 1o highway departments. Financial management basically relates to decision made by
ﬁr" or investor that is related to its fmam:e
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Abstract - lmernet  Based Vehicular Adhoc  Networks
UVANETS) are subsets of MANETs formed by high speed
moving vehicles equipped with communication facilities like
IELESO2 11 In IVANETs later- vehicle communication is
possible without the existence of any permanent infrastructure.
Dug 10 trequent  disconnections, data  availability and
consistency 1s the major concern in IVANETs. To reduce query
latency timie and communication costs, it is imperative to cache -
the frequently access data. Caching of popular data in MTs can
further reduce the query response time.  There are no limits to
the caching content as vehicles have their own cache memory
embedded i them Co-operative caching further increases the
communication  performance.  In cooperative  caching
environment multiple nodes coordinate and share cached data
among themselves. In co-operative caching the data request
rased by one vehicle 15 satisfied by the neighbour vehicle and
o dma request s sent lo the server.  Researchers have
proposed  a number of cooperative caching technigues in
SIANLE 15 but it has not been discussed much in IVANETs. In
s paper we have discussed the recent cooperative caching
techiigues 1 VANETs, which are based on the different
souperative caching schemes in MANETS.

Acvwargy Veticutar  Adhoc Networks, Mobile  Adhoc
wetwirks, € o-aperative caching.
P

I INTRODUCTION

VANE [ have emerged as an innovative area of research for
resvarchers and academicians in the past few years. In
VANE T vehicles  establish  commumeation  link

thetnsclves o share the information 111 In VANETS, \I’ctucles
weoes daternet wemg JEEE 0211 and each vehicle act as a
S Mabie Terminal) which collects data from other vehigles
i the network To access Internet mobile devices like mbbile
phones, PDA and Mobide Nodes (MN) use this standard and
for s the device must have unigue 1D 1o be recognized in
petwork Vehicles require some infrasirociire o connect o the
fmernel. The exchange of mformation between cars for road
aleny s one of the applications of Tnternet of Things (loT) in
loternet bases Vehwular Ad Hoo Network (IVANET) (2, 3, 4).

ITian

i e e el

- researchers regarding concepts

In VANETS, mhmgsly moving mmmm
topological changes. Continuous movement Calses
wpology changes which results in higher defays The
performance of Internet based VANETs (IVANETs) can be
optimized, if we cache popular data tems in vehicle's cache
In VANETSs, vehicles can have their own storage space. So
caching of data is not a problem with vehicles but the major
concern is the availability of latest. and consistent data Al
nodes must have consistent data, validated by the server, w0
that vehicles don’t use any stale data. Cache mconsistency can
increase communication costs and there will be longer delays
Reduced query latency and uplink requests are our concerns
VANETs

Cooperative caching is best solution to longer delays. Bt will
reduce the bandwidth consumption and mcrease the efficienc
of VANETs. It 1s the enhancement of caching wehnigue whih
improves caching efficiency: In Cooperstive caching nodes
cache the popular data and share it with their neighbour mode

In mobile ad hoc networks if there will be a cache mss. it ma
be followed by a series of cache misses. To aveid a cache
miss, prefetching of data plays an important role In VANETS
mowing vehicles may have common interest as mobile pode:
in-adhoc networks. In VANETs vehicles can pre fewch the
data, can store them in their cache and can share this dats
among themselves, so that the uplink data requests to the
server can be reduced Combining caching with prefetchmy

. €an further improve response tmme Cooperative caching
schemes discussed here assumes the integration of both

wwt_rliéa W improve the network performance Cooperating
c‘adumg Strutegres of MANETs guide for the study of
Cooperative Caching strategies in VANETS also

In this paper, we are providing the detailed information 1w the
of cooperative caching and w

have alw discussed related researches thtmsﬁrhi t
MANETs, which provides the basis for Cooperative Caching
techniques in VANETS .This paper is organized as follow-

We have presented the overview of Cooperative Caching m
Section I, Section Il prescuts the Cooperative Caching
schemes in MANETs. In section IV recent researches in
VAthl‘t have been discassed and in section V the future
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stract— IVANEDs  (laternet  Based Vehicular  Adboc
Networks) are the adhoc networks formed by moving vehicles
witheut any permanent infrastructure wnd are characterized by
[requent disconnections, frequent fopological changes, s vehicles
mese at very high speed and can take unpredictable turns on
fhewr romte. So their cached data items become stale, need 1o be
updated from the server and it results in high data traffic and
long query delays. In such circumstances, data availability and
data consistency becomes very crucial. Availability of consistent
antk Gpdated data s one of the important requirements in
VANE s Cooperative caching coneept is beneficial to reduce the
duers fatency time as well as network traffic as vehicles can share
their cached content and uplink connections to the server is
reduced. In our paper we are proposing a caching
scheme which is an improvement over existing 2 Fier CoCS (2tier
{ vaperative Caching Scheme).
hevwords— VANE Is, Cooperative Caching, 2 Tier CoC'S

I INTRODUC TION

INANE T4 have emerged as an innovative area of research for
nany researchers and achdemicians in the past few vears. In
VANE Iy schicles  establish  communication  link  among
cmisclves fo share the information [II In IVANETs,
chiehos acvess Internet asing IEEE 802,11 and each vehicle
s MT (Mobile Terminal) which collects data from other
cehicles in the network. Mobile devices use IEEE standards to
sovess Interned and they must have a unique 1D so that they
can be recognised in network.  Vihicles m some
Aleastructure fo connedt W the Internet. This infrastructure is
provoded by the RSUs (Road Side Usits) in VANETs. The
wnlad Matn \‘\L‘flaﬂgt between Vﬁhk‘e! M Mmh“
oplioation of Internet bused  Vehicular Ad Hoe Network
IVANE T and concept is known as Internet of Things (lo1)
2.3, 4]
IV ANE o continuousty moving vehicles leads 1o constant
cpotogical Changes. Continuous movement of vehicles causes
fopelowy changes which results in higher query delays. The
chiceney of IVANE Ts can be optimized, iF we cache poputar
data ilems i vemcle's cache. In [V&Nﬁr%m can have

INANG 97K 1= SU0064 7 1T S L 00 2017 TEEE,

Menu.s.davew gmail com

their own storage space. So caching ol data s not a problem
with vehicles but the major concgrn is the availability of latest
and consistent data. All nodes must have consistent data,
valudated by the server, so that vehicles don’t use any sade

data. Cache inconsistency can increase communivation costs

and there will be longer delays. Reduced guery jatency and
uplink requests are our concerns in IVANETs

Coopperative caching is best sélution 1o longer delays. Bt will
rediice the bandwidth consumption and mcrease the efficienc
ol IVANETs, It is the enhancement of caching techaigue
which improves caching efficiency. In Cooperative caching,
nodes cache the popular data and shase it with their neighbour
nodes. In mobile ad hoe networks if there will be 3 cache miss.

‘it may be followed by a series of cache misses. To avosd 3

cache miss, prefetching of data plays an important roic. In
IVANETs moving vehicles may have common interest as
mobile nodes in adhoc networks. In IVANETs vehicles can
pre fetch the duta, can store them in their cache and can share
this data among them, so that the uplink dats requests 1o the
server can be reduced.

Our paper is proposing a cooperative caching scheme fos
IVANETS which is an improvement over 2Tier CoCS (27 1er
Cooperative Caching Scheme) We have proposed the changes
which can be accommoduted in 2Tier CoCS and make 1 more
efficient. Organization of our paper is as follows Section |
provides the introduction We have presented the hiterature
review along with the overview of 2Tier CoCS in Section 11
Section 11 presents the proposed scheme and s madel in
section IV, data discovery and detailed design of proposed
scheme has boen discussod. In section V we have discussed
the analysis of proposed scheme  Section 'V presents: the
Hature issues. In section VI we conclude the paper

i LATRETURE BEVIEW
Many rescarchers are working on (T‘mﬁml\c caching

MANETS, but rescarch work regarding covperative vaching
is not much discussed In the field of 1IVANETs IVANE TS

T TR ———

°l
&
h
&1
4



PRAMOD PANDEY
Rectangle


2016 Second International Conference on Research in
Computational Intelligence and Communication Networks

(ICRCICN)

Table of Contents

Title Page i

Copyright ii
Message from the General Chairs : iii
Committee Lists v
Track: Signal Processing and HPC Track - I

Quadrature Carrier Multiplexing based Digital Video Compression 1

Deepak R, Akshay K Kallianpur, Bharath M 'V and Shreedarshan K

Cluster Analysis for overlapping Clusters using Genetic Algorithm 6

Sunanda Das, Shreya Chaudhuri and Asit K Das

SLHAR: A Supervised Learning approach for Homophone Ambiguity Reduction 12
from Speech Recognition System

Papri Ghosh, Tejbanta Singh Chingtham and Mrinal Kanti Ghose

Improving Energy Efficiency Of Computing Servers And Communication Fabric 17
In Cloud Data Centers

Soma Prathibha, B. Latha and G. Sumnathi

Classification of Wearable Computing: A Survey of Electronic Assistive 22
Technology and Future Design

A. Chatterjee, A. Aceves, R. Dungca, H. Flores and K. Giddens

Track: Wireless Sensor Networks and Antenna Track - I

Enhanced TCP  WestwoodNR  Congestion  Avoidance  mechanism 28
(WestwoodNRBWP) in VANET

Alpa Barad, Kaushika Patel and Paresh Patel

An Antenna Array for Scanning Applications in ISM Band 35
Suryachand G. D., Ajay Kancharla and Zaheer Shaik

Bypassing Using Directional Transceivers: A Design for Anti-Tracking Source 39
Location Privacy Protection in WSNs

Abhishek Das and Laxmipriya Moharana

Detecting Hotspots in Network Data based on Spectral Graph Theory 45
N. N. R. Ranga Suri, Varun Krishna, K. R. Prasanna Kumar and Subrata Rakshit

Cloud Smoke Sensing Model for AODV RIP and STAR Routing Protocols Using 51
Wireless Sensor Network in Industrial Township Area

Sahabul Alam and Debashis De

Emerging Techniques for Printed Reconfigurable Antenna: A Review 57
Anudeepa S. Kholapure and R. G. Karandikar

Track: Image Processing Track

Comparative Study of Camshift and KLT algorithms for Real Time Face Detection 62

and Tracking Applications
Debmalya Chatterjee and Saravanan Chandran



2016 Second International Conference on Research in
Computational Intelligence and Communication Networks
(ICRCICN)

IR ——— L S e ———— e e e P LS

Placing Distributed Generators in Distribution System using Adaptive Quantum 157
inspired Evolutionary Algorithm
G. Manikanta, Ashish Mani, H. P. Singh and D. K. Chaturvedi

Track: Special Session on Computational Intelligence paradigms for Data mining and
Knowledge discovery (CIDK 2016) Track - I .

In-Memory Representations for Mining Big Graphs 163
Shruti Goyal, P. V. Bindu and P. Santhi Thilagam

Machine Learning for Predictive Modeling in Management of Operations of EDM 169
Equipment Product

Indranil Ghosh, M. K. Sanyal, R. K. Jana and Pranab K. Dan

A Novel Dictionary-Based Classification Algorithm for Opinion Mining 175
Santanu Mandal and Sumit Gupta .
Empirical survey of Machine Translation Tools 181
Sunita Chand

Clustering with vague set 186
Ankita Bose and Kalyani Mali

Exploiting Topological Structures for Graph Compression Based on Quadtrees 192

A. Chatterjee, M. Levan, C. Lanham, M. Zerrudo, M. Nelson and S. Radhakrishnan

Track: Special Session on Computational Intelligence paradigms for Data mining and
Knowledge discovery (CIDK 2016) Track - II

A Framework to Mine Communities Using Nature Inspired Algorithms 198
Nidhi Arora and Hema Banati

A Comparative Study of Gene Selection Methods for Cancer Classification Using 204
Microarray Data

Manish Babu and Kainal Sarkar

-, Integration of Time Series Models with Soft Clustering to Enhance Network 212
Traffic Forecasting

Theyazn H. H. Aldhyani and Manish R. Joshi

An Approach to Development of an Ensemble Classification System 218
Shampa Sengupta and Asit K Das

Proposal for ranking nodes of neural network using activity index 224
Sayan Biswas

Decision Template Fusion for Classifying Indian Edible Oils using Singular Value 229

Decomposition on NIR Spectrometry Data
Shiladitya Saha and Sankhadip Saha

Cuckoo search algorithm for Constraint Satisfaction and Optimization 235
Dipankar Majumdar and Subhasis Mallick

Dynamics of Onlme Social Network based on Parametric variation of 241
Relationship

Puja Munjal, Nidhi Arora and Hema Banati



PRAMOD PANDEY
Rectangle


2016 Second !EEE International Conference on Research in Computational
Intelligence and Communication Networks

(ICRCICN — 2016)

.. PuUzA MUNTAL

: of
TJAGANNATH  THNTERNATIONAL MANAGEMENT |

__Scuroor. , DELHIL | ) S

has participated in the Conference and presented a Paper titled l
DYNAMICS  OF  OMLINE  SOCUAL NETWORK BASED
CON _PARAME TR YARIATION OF RELATIONSHIP

| A GG~

-~ . General Chair

{Prof. Siddhaztha Bhattacharyys / Prof. Arup Kumar Bhaumik / Dr. Himadri Sekhax Du
i ; i

Aot )
gy

, TEOWPELTT
. (EOIP-1]
& ; <
N §EE§ . ’ S Woeld Bunk tonded Project
= youngprofessionals
Organized by Departmen: of infarmation Technology, RCC Institute of Information Teciinclogy, Kotkata, india

and )
'EEE Young Professionals Affinity ' Group, Kolkata Seciicr
{coe Young t e dNais ARINLY o P, Rolkala osecucn

N I |

Septemier 23 - 28, 2016



/

)

2016 Second International Conference on Research in Computational Intelligence and Communication Networks JCRCICN)

\

Dynamics of Online Social Network based on
Parametric variation of Relationship
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nuja.munjal@gmail.com

Abstract: The current research in opinion mining is largely
based on content analysis of social interactions of userson a
network. However social interactions are also governed by
relationships existing between the various nodes. The role
of relationship specific attributes on categorical influence
prediction in a social network forms the basis of the
presented work. This paper proposes a two phased
collaborative model for predicting spread of influence in a
social network by utilizing multiple relationship specific
parameters. The initial phase identifies and visualizes the
varied opinions based on relationships in a network which
are then quantified through a distinct measure, the opinion
metric, i the second phase. The metric takes in
consideration the opinion and page rank centrality of
respective nodes to generate the strength of node’s negative
influence factor. A high value is indicative of higher
probability of spreading maximum negative influence. An
experimental study on a sample network of ten nodes is
conducted using Gephi, a social network analysis software.
Using the opinion metric, the node capable of spreading the
maximum negative influence in the network was identified.
Early identification of malicious nodes in a network can be
of immense help in various sectors such as Marketing,
Defensé, Stock markets, IT industry etc.

Keywords—Social network analysis; relationship, opinion
formation, centrality measurement

I. INTRODUCTION

Social relationships and networking are vital constituents of
human life and their diffusion is facilitated by the evolution of
social networks. The network of relationships and interactions
among social entities such as individuals, groups and
organizations comes under the ambit of the umbrella term social
network [1]. The examples include twitter, email networks,
facebook etc. Social Networking has an imperative effect on the
process of opinion formation and exchange of views among
users [2]. Other than the mass media, the exchange of
information amongst community members also influences the
dissemination of information within a network.

This paper proposes a collaborative approach of identifying the
most influential user who can disseminate negative opinion in
the network, taking in account the relationship parameters and

Nidhi Arora
Department of Computer Science
Kalindi College, University of Delhi
Delhi- 110005
India
nidhiarora@kalindi.du.ac.in

Hema Banati
Department of Computer Science
Dyal Singh College, University Of Delhi
Delhi-110003
India
hemabanati@dsc.du.ac.in

centrality measures approaches. The paper is organized as
follows: The following section presents the brief literature
study of the work done in this domain in the past, followed by
a detailed description of social network analysis and the role of
relationships therein in Section 3: The model is proposed in
Section 4: followed by the case study in section5. Section 6:
concludes the paper.

II. RELATED WORK

The vital aim of opinion mining is to detect interesting patterns
which involves classification of social network content and
thereafter opinion extraction of individual users. Numerous
researchers have proposed the methods which reveal the online
opinions concerning the products [3][4][5], some studies are
done for opinion spreading in contagion approach[6][7] which
is based on the spreading of disease.

“Social network analysis (SNA) is an approach, with set of
techniques employed to study the exchange of resources among
actors (i.e. individuals, groups or organizations) and also to
examine the behavioral patterns and relationship among users”
[8]. SNA aims at identifying the central nodes in a network
using centrality analysis metrics such as closeness, betweenness
and eigenvector centrality [9][10]. Current research is aimed to
detect influential users in a social network using various SNA
techniques such as degree centrality measures [11][12][13].
Kretschmer method [14] and clustering procedures [15][16].
However these approaches have drawbacks, as they only
consider the structure of interaction among the users, the
information exchange among the users play crucial role which
needs to be addressed.

The above mentioned studies have shown how SNA can be
used to find the most influential user in a network and opinion
mining techniques can be used to find out the opinion of a
specific network. In combining these two approaches this paper
proposes the identification of opinions based on direction,
strength and content also a novel metric is given which will
enable to detect influential participant capable of disseminating
negative propaganda.

1. FUNDAMENTALS OF SOCIAL NETWORK ANALYSIS

Social network analysis (SNA) is a set of analytical method to
perform detailed quantitative analysis of a social network. It
considers both physical structure as well as logical flow in order




to quantify various facts and metrics for the considered social
network. SNA techniques can be applied to social network
graphs which are generated by quantitative and qualitative
analysis of interactions happening in real time among the entities
of the organization under study. Entities and their interactions
are represented as nodes and edges respectively in these graphs.
These graphs can be directed/undirected and weighted/
unweighted. SNA help us to quantify node degrees,
identification of central actors, bifurcation of communities,
understand information diffusion and complex contagion
patterns which in turn can help any organization in planning
strategic decisions at various organizational levels. Generally
applied SNA metrics are discussed below.

Centrality: Centrality signifies the most important nodes of a
social network and can be measured using degree, betweenness
and closeness metrics.

= Degree centrality metric indicates the number of
connections that a node has with other nodes of the network
and helps to identify most and least active nodes.

=+ Betweenness centrality metric of a considered node
measures the number of shortest paths between any pair of
nodes which contain the considered node. A high
betweenness signifies that the considered node occupies a
significant position and can act as brokerage among various
pairs of nodes.

* Closeness metric measures the distance of a considered
node with every other node by measuring number of hops
that a person must go through to reach everyone else in the
network. A high closeness indicates the nodes closeness to
rest of the network making it an important agent in the
network.

Density: This metric measures the strength of interconnectivity

among a group of nodes. A social network with high density

indicates strongly connected nodes groups [17].

Page rank: This metric quantifies the importance of a node
relative to its neighboring nodes. A node with high page rank is
treated as a significant node even if it has low value of degree
metric.

Communities Identification: By applying SNA, we can also
identify subsets of densely connected subgroups of nodes called

7 communities. Communities are densely connected partitions of

nodes which can indicate on collaborative and teams formation
activities, Communities can be related to identification of
maximum cliques in a social network graph.

A. Relationships Based Social Network Analysis

Apart from analyzing social networks by applying above
discussed metrics, understanding the role of relationships at
micro levels can help in predicting real time dynamic behaviors
among actors.

Relationships and interactions maintained at the macroscopic
level in the real world depend on the relationships maintained at
the microscopic level of individual actors. Hence relationships
and interactions form the key focus area in social networks
which can be aggregated and analyzed so as to form ties in the
social network graphs. Theoretical concepts, pertinent data and
critical statistical tests employing distributions, all are based on

the properties of these relationships. Relationships are indicative
of a connection between two or more nodes and can be
categorized depending upon the content of information
exchanges.

Understanding various aspects of relationships can help us to
categorize existing ties among actors. Hence this paper identifies
various ties between pairs and also examines the relationships
that form and maintain those ties. Three prominent aspects of
relationships to categorize ties are examined here i.e. content,
direction and strength, as shown in Fig. 1.
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STRENGTH CONTENT
REATIONSHIP
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Fig. I: Three aspects of relationships.

Content (C): Every relationship in a network can be
characterized by its content (c). This content would vary with
the domain of study, and careful choices must be made in
choosing the attributes of contents available which have the
most effect in classifying ties.

Direction (P): Information flow in any relationship in a network
also has an associated direction (p) to it. One node assumes the
role of a sender and the other as the receiver. At times the
network may allow switch between these roles. Relationships
may be unidirectional or bidirectional.

Strength (S): Another attribute of relationships is strength (s).
Strength refers to the frequency of information exchanges in a
relationship. A relationship in which actors meet and exchange
information frequently is stronger as compared to a relationship
in which information is exchanged less frequently.

Relationships parameters such as content, direction and strength
therefore plays an important factor on accurately classifying ties
cnabling better social network analysis which can lead to real
predictions and dynamic strategic planning. Hence this paper
presents a dynamic model to establish opinion formation by
considering the relationships and these parameters amongst the
participating entites. The proposed model is presented in the
next section.

IV. PROPOSED SNA MODEL TO ESTABLISH PARAMETERS
EFFECTING OPINION FORMATION

This work proposes a two phased collaborative model where
the first phase identifies influential nodes using SNA centrality
measures. Opinion of each of the participant is also established
through the relationship parameters discussed above. The
output of the first phase is then provided as an input to the
second phase which predicts the most influential opinion
propagator through a distinct opinion metric.

e —————
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Fig. 2 : Collaborative Model to establish Parameters effecting Opinion
Formation

Fig. 2 depicts the various stages of the model. Each of the stage
is elaborated upon with the help of a hypothetical case study of

. a marketing agency. The study monitors the opinions of each

individual (node) and its effect on other nodes of the network.
A network of 10 nodes is considered and the effect of
dissemination of opinion in the network is studied. Opinions of
the same product with the same specification were considered.
The process begins with the first stage that is the data Collection
stage.

Data Collection: This stage gathers the data of the individual
nodes of the network. This data could be in the form of
discussions, comments amongst the nodes. For the case study
in hand simulated data is collected for a group of 10 people.
Discussions of these nodes among preferred friendship network
of all these 10 people was considered.

Once the data is gathered, it passes through two phases.
PHASE 1

This phase is responsible for data collection, modeling and
analysis, It takes as input the gathered data and produces as
output the opinion generated from the user.

Preprocessing of Data: The data collected in the initial phasc
needs to be represented in a social network matrix form so as to
enable quantitative analysis by any SNA software like Gephi by
modeling these matrices as social network graphs.

Data analysis using SNA: The graphs generated in the
previous stage are analyzed using the centrality Measures such
as in degree, out degree, betweenness and page rank. This
analysis will help in finding the most influential participant
according to interaction in network.

Detection of opinion of participants: The final stage of the
first phase establishes the opinion of each node, taking in
consideration the relationship parameters discussed in section
I11. Opinions are categorized into four types neutral, positive,
motivating negative and negative. Every opinion is assigned a
unique color code to enable visualization of the established
relationship between the nodes. The following rules are
formulated to judge the opinions. Table 1 list down the rules.

»  Rulel: Absence of any communication amongst two nodes
(Neutral communication) => No relationship p=> No
opinion(Neutral);

+ Rule 2: Directed communication and positive content
exchanged from both the participants,=> Positive opinion;

* Rule 3: Negative communication from one participant and
positive/ neutral communication from other => opinion is
motivating negative as the negative opinion participant can
motivate the positive opinion participant thus can change
the later opinion;

+  Rule 4: Neutral communication from one participant and
positive/ neutral communication from other then opinion is
Neutral;

* Rule 5: Negative communication from both the
participants =>Negative opinion ;

Table 1: Opinion Rules based on content and direction

N
Neutral eu.t:"al, Neutral
Positive
Positive Positive Positive
Negative Neutral, Motivating
g Positive Negative
Negative Negative Negative

A high negative opinion indicates an emergency situation as
there is a threat of propagation of negative opinions from that
participant and hence immediate remedial measures required to
be taken.

PHASE II

The second phase of the model calculates the proposed distinct
measure of the opinion. It subsequently identifies the most
influential participant capable of propagating negative opinion
among others in the network.

Opinion Metric: The existing research has mainly focused on
centrality metrics to find out the influential participants in the
network but their opinions are not considered [18][19]. The
studies which considered the opinions were limited to content
and were unable to detect the influential propagators [20][21].
Therefore there is a need of combined metric to detect
influential participants to propagate specific opinion,

This contribution propose a distinct opinion metric which takes
into consideration all the relationship parameters that is both
centrality metrics (direction and strength) as well as content
which will help in effectively detecting the participants in a
network who are more responsible for propagating specific
opinion. The opinion metric given in equation | below
aggregates the overall opinion of a particular participant
(formed using rules in phase | and shown in Table | and 5)
averaged by the number of participants, the value is then
weighted by the appropriate page rank.
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Opinion Metric
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Where

Oy, = Opinion Metric of a node

N = Total No. of interacting participants
O, = Opinion parameter

P, = Page Rank

V. CASESTUDY

This section gives a walkthrough of the model for a
hypothetical case study of a marketing agency. In the era of
competitive marketing, the agency needs to identify the most
influential nodes in two dimensions; the one which spread the
positive opinions (to improve sales) and the one capable of
damaging its reputation by spreading negative opinion about it.
A two way policy to handle both aspects can provide a niche in
the market.

The first phase of the model focuses on understanding

_relationships and recording interactions amongst people
~ participating

in a discussion regarding a product. 10
Participants were selected to produce the adjacency matrix,
which shows the level of participation in the group discussion
as done in [22]. Apart from recording the number of
information exchanges, polarity of exchanges i.e. Neutral,
Positive, Motivating Negative and Negative are also recorded
so as to enable content specific relationship analysis. Adjacancy
matrix representing the discussion of 10 participants for a
specific product is shown in table 2. The data shows frequency
of interactions between two participants for example participant
A interacted 3 times with participant B, 2 times with participant
C. 2 and 3 times with participants J and E respectively. The
blackened diagonal represents no interaction of the participant
to himself or herself.

Table 2. Adjacency Matrix for Interaction among 10 participants

The pattern of interaction between the participants was
analyzed and described by quantitative approach.

For the second stage of phase 1, the data collected was analyzed
by Gephi software for graph visualization and calculating other

centrality measures for in degree, out degree, betweenness,
closeness and page rank.

After analysis the directed weighted interaction graph is
produced shown in Fig. 3. Edge weight signifies the total
number of interactions (Strength) happening between two
nodes throughout the discussion time which is shown by varied
edge thickness in this graph. Thick edges show more
interactions and light lines show less interaction.

Fig. 3: Interaction graph among 10 participants

Various centrality measures are quantified for this graph to
identify the activity level amidst the participants. In degree and
out degree measures were applied for the same can be seen in
Table 3. It is revealed from the table that the frequency of E, J,
F and B is high in replying to other participants shown by
higher outdegree. The indegree centrality measures show that
the participants are getting more information whose indegree is
high and can be said that they are more liked as more
participants are communicating with them this can be shown in
Table 3 that A,B and J are more liked among others. From both
indegree and outdegree centrality measures it can be seen that
participant B is most liked and active among other participants.

Table 3: In degree and Out degree Measures

Furthermore, the other centrality metrics are calculated ie
closeness, betweenness and page rank for each participant as
shown in Table 4. Clossness centrality means inverse of farness
G is having the highest closeness. It shows that he or she can
spread the information quickly as G is connected to highly
active participant and can also be effected by the opinions of
other important participants. B has got the highest betweenness
which indicates that B is acting as Bridge participant.B also has
page rank near to the highest which shows that B has high




importance in the network and is near to other important
participants.

Table 4: Closeness Betweenness and PageRank Table

Node Closeness Betweenness Page Rank
Centrality | Centrality

A 14444444 T 0.14031911
B 1.2222222 | 1941666667 0.1440596

C 17777778 0.666666667 0.10468155
D 17777778 0416666667 0.06372283
E | 13333333 3.833333333  0.13171739_
F  1.3333333 3.416666667 0.09319402
G 1.8888889 0 0.03250421
H 14444444 2583333333  0.08512192
1 17777778 0.5 0.05635458
] 12222222 9.166666667 0

After analyzing the social network graph using SNA
techniques, the next phase is to find out the opinions of user
based on the rules formed according to rest of the two
" parameters of relationship i.e. content and direction as
discussed in section II.
The rules in Table 2 are further categorized and assigned a
numeric value for quantification purpose to denote an edge
color, as shown in table 5. This helps in visualizing the polarity
of the opinions in the network.

Table 5: Opinion Parameters

Neutral 1 Blue 8
Positive 2 Green -
Motivating 3 Orange
- Negative
Negative 4 Red |l

Fig. 4 depicts the Social network graph obtained after

“oerforming the analysis based on opinions and relationship

* parameters. The opinion of each of the participants is indicated
through a unique edge color.

Fig. 4: Visualization of Opinions in a graph among 10 participants.

The opinion metric proposed in section 1V is now used to
calculate and find most influential propagator. For example A
is interacting with 5 participants shown in Table 2. This value
is then multiplied with participant’s page rank value to generate
opinion metric value.

The value of the opinion metric of the participant thus provides
a quantitative measure to find the influential participant which
can propagate the negative opinion among others. It can be
observed that although J has the maximum page rank and B is
the most popular node, yet the value of the opinion parameter
of A reflects that A has the maximum potential of propagating
negative opinion.

Table 6: Opinion Metric of Participants

Node Page Rank Opinion Opinion Metric
Parameter
B z AL

A 0.14031911 4

B 0.1440596 2 0.288119
C  0.10468155 3 0.314045
D 0.06372283 1 © 0.063723
E 1013171739+ 2333333 0.307341
F 0.09319402  2.333333 0.217453
G  0.03250421 13 0.048756
H  0.08512192 1.6 0.136195
I 0 05635458 2333333 0.131494
| - 2.428571 0.360217

This study can further be shown by graphical representation of
the network in Fig. 5 which shows the range of color from blue
to red showing blues (G, H, D and I) are the harmless
participants who cannot effect negatively in the network,
oranges (F, C, E and J) are in the middle range having mixed
opinions and reds (A, B) are the negative opinion propagators
in which A is the most significant Propagator.

Fig. 5: Negative Opinion Propagation

It can thus be concluded that relationships play an important
role in formulating opinions in social network. The proposed
relationship based social Network Analysis is thus able to




~

identify the most negative influence propagator which was not
significantly visible by employing standard social network
analytic techniques.

VI. CONCLUSION

This paper proposes a collaborative model to mine opinions and
predict influential users using social interaction network. The
proposed model considers direction, strength of edges and
content in order to mine positive, neutral, motivating negative
and negative opinions of each node. This paper also proposes a
distinct measure named opinion metric which uses the opinions
and pagerank centrality of respective nodes to quantify the
strength of node’s negative influence. Such Metric can be
useful in predicting most influential nodes active in negative or
positive influence spread thus identifying nodes with potential
threat to the network. Simulated study of the proposed model is
done on a hypothetical scenario on a sample 10 participant
network using Gephi software. The results generated supports
the efficacy of the proposed model in analyzing opinions and
deriving better intuitions for negative influence spreaders which
were not highlighted by centrality measure of standard social

_~network analysis techniques. The model has crucial
applicability, in the areas of Marketing, Defense, Stock
markets, IT industry and many more.
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Opinion Dynamics Through Natural
Phenomenon of Grain Growth and Population
Migration

.

Puja Munjal, Sandeep Kumar, Lalit Kumar, and Aashish Banati

Abstract Opinion dynamics has witnessed a colossal interest in research and
development activity aimed at the realization of intelligent systems facilitating the
understanding and prediction of these. Many nature-inspired phenomena have been
used for modelling and investigation of opinion formation. One ol the prominent
models based on the concept of ferromagnetism is the Ising model in statistical
mechanics. The model represents magnetic dipole moments of atomic spins, which
can exist in any one of two states. +1 or —1. We have used NetLogo to simulate
the Ising model and correlated the results with opinion dynamics within its purview.
For the first time, the grain growth phenomenon has been investigated to analyze
opinion dynamics. We have also modelled natural phenomena of population growth
using rigorous mathematics and corroborated the results with opinion dynamics.
The results substantiate the potential use of such nature-inspired phenomena that
encompass an ensemble large enough to be investigated and correlated with the rea!
world. in terms of the involvement of numerous actors/agents participating in the
process of opinion formation.

Keywords Grain growth * Ising model * Nature-inspired algorithms * Net
Logo * Opinion dynamics * Population model
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162 P. Munjal et al.
1 Introduction

In recent times, opinion dynamics based social network analysis have intrigued
not only social scientists [3, 7, 22], but also physicists [4, 11, 16, 19, 27, 29, 32,
35, 39, 40, 43, 44], mathematicians [14, 20, 23, 28, 34] and computer scientists
[1,2,5,9.12, 13, 15, 18, 24], resulting in large-scale activity in the emerging inter-
disciplinary field of complex system science. Most real-world networks, including
the World Wide Web, the Internet, basic cellular networks and many others, are
complex. Opinion formation is a complex process affected by the interaction of
various components, including individual inclination, the influence of positive and
negative peer interaction, the information each individual is exposed to and many
others. )

The vast area of opinion dynamics deals with the formation of various possible
responses to the same issue within a given period of time. Emergence of opinions
is a huge category within the social spreading phenomenon, which is facilitated by
the diffusion of information. At times, information diffusion is a word-of-mouth-
like phenomenon and recently this has been facilitated by online social networks.
Although considering opinion dynamics using online social networks, the core issue
is the factors influencing the rate of opinion formation. The online social networks
consist of several complex, mutually influencing and interconnected entities. For
such complex systems. computer simulation becomes a beneficial tool for analysis.
Several models inspired from those in use in biology, physics, mathematics etc.,
have been developed understanding and identifying the mechanisms involved in the
opinion formation process. The models range from binary simple models, such as
the Ising model, the voter model, to multi-dimensional continuous approaches. In
the real world, the formation of an individual’s opinion is largely aflected by his/her
nearest neighbours (social group). As the social group with one type of opinion
becomes prominent in the vicinity. it largely influences the opinion of an individual.
A group of neighbouring agents with the same opinion try to influence and convince
all their neighbours to adapt to their opinion. Such collective phenomena are
common in nature from macroscopic (flocks of birds) to macroscopic levels (grain
growth phenomenon) [6, 8, 25, 38, 41]. External factors such as inlormation in
the form of mass media, can play a key role in driving opinion formation at
the population level and in online social communities. Thus, study of the effect
of multiple external information sources could greatly benefit studies on opinion
dynamics.

Computer simulations a play crucial role in the study of social dynamics and one
of the most effective practices employed in social dynamics is agent-based mod-
elling. The basic idea is to simulate agents analogous to the real-world phenomena.
NetLogo is an integrated multi-agent modelling environment. It includes a graphical
user interface for exploring, experimenting with and visualizing models, in addition
to a multi-agent modelling language (MAML) used for authoring models. Such
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languages enable users easily lo create and operate numerous graphical agents
and define simple rules that govern the agents’ behaviour. The NetLogo agents
can perform simple rule-based behaviours, such as secking or avoiding being
surrounded by other agents. Such simple agent rules, however, give rise to complex
emergenl aggregale phenomena, many of which are congruent with their traditional
macroscopic formula-based descriptions. . :

The outline of this chapter is as follows. In Sect. 2 we provide a review ol the
existing models of opinion dynamics. In Sect. 3 the Ising model is simulated through
NetLogo. Section 4 correlates grain growth phenomenon with real world opinion
formation and have done computer simulation using NetLogo. In Sect.5 we have
developed a model for population dynamics based on the Tsing model and simulated
the opinion formation, The chapter concludes by highlighting the simulation results
and the contribution of the work.

2 Existing Models of Opinion Dynamics
2.1 Ising Model

One of the oldest, most prominent models and extremely simplified agent-based
model applied Lo opinion dynamics from physics is the Ising model [10, 17, 30, 33
36]. The main attribute of the models based on agent is that individuals are assumed
{0 be independent whose communication with each other results in update ol their
opinions according o constraints imposed by fixed rules. The agents™ interactions
may occur either in groups or pair wise, usually between nearest neighbours and
are connected by a primary graph defining the topology of the system. In the Ising
model, a spin represents the opinion of each agent; based on two opinions, it can
be upward or downward. In this model, the peer interaction is represented by spin
coupling and the magnetic field corresponds to the external information. In spite of
being a very simple model, it is ol huge relevance because of its anticipation of a
phase transition from an ordered 0 a disordered phase, associated with the strenglh
ol the spin’s interaction.

2.2 Voter Model

This model was originally considered for analyzing the compelition of species [Y,
26). In this model, the agents do not explicitly imitate their neighbours, but in an
average sense. The relevance of this model lies in the fact that it can be solved
precisely in any dimension.
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2.3 Majority Rule Model !

In this model, all agents are supposed Lo communicate with each other, to represent
the social network as a complete graph. It is based on a simple concept ol selecting a
group of agents in which all agents take the majorily opinion inside the group [21].

T

T —

2.4 Sznajd Model

The concept of the Sznajd model is that the opinion of an individual is influenced
a more by a group rather than another individual [37]. This model basically describes
< how the opinion spreads in society.

‘__'.l-" i ————
—

3 Simulation of the Ising Model Using NetLogo

The models described above are an extension of the Ising model, in one form or
another. Therefore, we first performed simulations for the Ising model. We have
simulated the Ising model using NetLogo[42] and tried to establish that this model
is relevant even today for studying opinion dynamics. The NetLogo model used
for the two-dimensional Ising model uses the Monte Carlo simulation based on the
Metropolis algorithm. The Metropolis algorithm originates from a paper dating back
to 1953, by Nicholas Metropolis et al. [31].
Let two numbers +1 and —1 denote the state ol spins. The +1 spins are P
represented by a light blue colour and —1 spins are represented by a dark blue colour.
_ Each spin has energy, which is defined as a negative summation of products ol the
4 positive spin with each of its four neighbouring spins. If there exist four opposing
spins around a spin, then the energy is 4-positive, which is the maximum possible. '
However, the minimum possible energy, which is 4-negative, occurs when the spin
is surrounded by four liking spins. Here, the energy is a measure ol how many
similar or opposite neighbours the spin has. A spin decides whether to “flip” 1o its
opposite in the following way. For the spins, a low-cnergy state is lavourable thus,
a spin always tends to flip if flipping results decreasce its energy. However, al times,
the spins also flip into a higher-energy state.

- e -

Y

=

— e p—

The probability of flipping can be calculated through the Metropolis algorithm, | .
which works as follows. P ' q
« Flipping probability: e-Ediff/iemperature, where Edill is the potential gain in \

energy.

«  With an increase in the temperature. the probability of lipping to a higher-energy |
state becomes more likely; however, as the energy to be gained through flipping |

increases the probability ol lipping decreases. ‘ ‘ | l
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* To run the model, we recurrently pick a single random spin and give it the chance
to flip.

Now, let us try correlate the Ising model with opinion formation by assuming
that any person (spin) can lake just two values, “yes™ or “no” (up or down) and
temperature is analogous o external information influencing opinion formation.

Figure la depicts that il flipping up or down, the probability is equal and the
temperature is 0, then a state is reached where spins are equally aligned up and
down. Comparing the same agents with evolving opinions, where no external agency
is present Lo influence opinion formation, we find that with time, a state is reached
in a population where an equally probable proportion of opinions exists. Figure 1b
shows thal increasing the lemperature 10 2 favours a spin-up stale; this is similar
to the scenario, whereby the existence of an external agency propagating some
information shifts the opinions to either side, out of two available options. However,
increasing the temperature to 5 depicts a more chaotic scenario in the case of spins,
which is analogous to the prominent presence ol some information-propagating
agency. In this scenario. a state of mixed opinions is witnessed. Despite its simplistic
and interesting approach, the Ising model is very simple to actually account lor the
complexity ol each individual position and of individuals™ interactions.

We correlated a grain growth phenomenon occurring at @ microscopic level
with real-world opinion formation and have performed computer simulation using
NetLogo.

4 Grain Growth Phenomenon Simulations

Grain growth is an extensively investigated phenomenon in materials science: bigger
grains grow at the expense of small grains (the overall volume is maintained). In the
real world, opinion formation exhibits the similar phenomenon of the influence of
the majoritly opinion over the minority one.

The agent-based simulation of grain evolution considered here is based on
the principle of thermodynamics of atomic interactions. Initially, the material 1s
represented as a hexagonal matrix or a square, in which cach site resembles an
atom and is assigned a value representative of its crystallographic orientation.
The same orientation sections (contiguous regions) represent the grains. The grain
boundaries are fictional surfaces separating the volumes with different orientations.
The simulation is based on a simple basic algorithm: each atom continuously tries

1o be as stable as possible. The stability ol atom is facilitated by the number of

neighbours with similar orientations: the more similar the neighbours, the more
stable it 1s. The presence of a [ew similar neighbours makes the atom 1o a more
stable position.

e ——— ———
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Fig. 1 Simulations of the Ising model using NetLogo with the probability of spin of up 10 S0% at
temperature (a) 0, (b) 2 and (¢) 5
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An external factor such as annealing temperature is also a crucial lactor in
achieving the stable state. A high anncaling temperature makes some atoms
randomly jump to the next grain. When it is zero. only energetically [avourable
jumps will happen. Temperature here is represented as a relative value: a percentage
of random jumps out of the possible jumps (100% means that all the jumps are
random; Fig. 2).

« For 0% annealing temperature, there is no external energy to the atoms so they
attain a stable state naturally by encountering the neighbouring atoms of the same
orientation. Similarly. in the absence of any external agency, in the on-line social
network, the members interact with neighbours of a similar nature and a majority
stable state of opinion is reached naturally.

« For 5% annealing temperature the aloms become perturbed and jump to the next
grain; this delays the achievement of the stable state. Likewise, even the small
presence of an external information propagating agency starts Lo delay opinion
formation.

« An increase in anncaling temperature to 10 and 20% further increases the
perturbation due to which the atom tends to make more random jumps Lo grains.
This further delays the time to achieve the stable state compared with 0 and
5% annealing temperature. A similar phenomenon is observed in an on-line
social network when the presence of any strong external agency influences the
individual’s opinion formation to such an extent that the presence ol immediate
neighbours becomes ineflective.

« Interestingly, for 100% annealing temperature, the attainment of a stable state is
relatively fast compared with the case of 10 and 20% anncaling temperature. This
is similar to a situation where an online social network is under the presence of a
very strong exlernal agency, which accelerates opinion formation.

In this section, we have correlated the grain boundary crossing behaviour ol

atoms with the dynamics of opinion formation in an online social network.

In the next section, we used a demographic problem based on the Ising model to
develop a model of opinion dynamics. Here, we considered two online communities
with variable growth rates. We then examined the probability of either ol the two
populations or respective opinions dominating at different imes, taking into account
the probabilities of mixing, the new member joining rate etc.

5 Model Based on Population Dynamics

We consider two communities denoted by A and B. Community A holds opinion |
and community B holds opinion —1. Let community A be larger than community B.
The system under consideration is composed of N nodes; hence, each community
has N/2 nodes. Every node is occupied by one agent i with opinion O, = 1
(agree) or O; = —1 (disagree), and the link between the two nodes in the same
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community represents the frequency ol contact between them. Let community A,
be characterized by its number n,(f), where ( is the instantancous time and the new
member joining rate is a@,. The community B is characterized by ny(f) and the new
member joining rate is b,.

Our model is described by the following parameters:

1. The initial population of the two communitics A and B in numbers are repre-
sented as n,(0), np(0) respectively and their ratio:

_ 1)

n(0) )

2. The individual joining rates (or inflow into them) of the communities A and B
are a, and b, respectively and their ratio:

Fie dy (2}
= bn

3. The rate of joining by a new member in either of the communities depends on
the total number of individuals in that community, for example, for community
B itis:

b = b, + (an = by) x (1 = V(1) )

Where V(1) = 1 —J x "n(rJInr,(r)‘
4. The switch-over rate of opinion m is equally probable in both communities,

dﬂu(!) = anﬂu(f)df =, ﬂfﬂu(!)d[ + "Hlb(f)dt
anna(1)di (1 . (_m—_w) ) .

Ay na ()

dnp(t) = byny(Ndt — mny(Hdt + mn,(1)dt

B om (1) = n, (1)
= b,ny(1)dt (] n (—“—Hh(!) )) (5)

5. The switch-over rate ol opinions [rom community A to community B is signified
by m and that from community B to community A is signified by m'":

dn, (1) = apn,(1)ydt — mn, (D)dt + m'ny, (1dt

=a,,u,,(!)dr(l—ﬂ(l—m ”h)) (6)
an mn,

dnp(1) = bpny (0 dt — mny (Dt + m'n, (0)di

= bony(1)dr (1 =4 (l = )) %)
by, m'ny,
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6. The parameters required for the analysis of opinions are:

m

r= —

day

m N
o = i L
by dp
n,

P

ny

nm

= —

m’

7. The final equations of the rate of joining with the mixing parameter, m, for both
the communilies are:

dn,(t) ‘
= - anny (1) (1 —rx (l = ;)) (8)
22 b1 =1 x (1= p) -

The final equations of the rate of joining with mixing parameters, m and m' are:

d”u(f) :a”””(!)(l_rx (I_L)) (10)

dt ap
dnp(r) r
% ~h,,n;,(f)(l—.lx;x(l—-po!)) (1

Assume that the intercommunity interaction is absent and hence the two com-
munities do not influence the opinions of each other as shown by Fig. 3. However,
the factor ./ now plays a crucial role. If the rate of new members joining community
B is very high compared with joining community A. there exists a disordered state.
Hence, the densities of the two opinions are equal and no opinion dominates.

Now consider the case in which the rates ol joining community A (a,) and
community B (b,) are the same, as shown by Fig. 4. The probability of an individual
from community A migrating 1o community B (m) is also taken o be same in
this scenario. We observe that with time, the population of community A increases
rapidly in the case when no migration (m = 0) from A to B takes place. The initial
population of A is higher; thus, the individuals migrating from A 10 B (m x n,)
are more than individually migrating from B to A (m" x ny). Therefore, the gain in
population takes place over time if migration does not occur.
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Fig. 4 The evolution of the growth of opinion in community A, with parameters is as follows:
agn=lLb,=1m=1,n,(0)=4and n,(0) = 1

Comparing this with opinion dynamics, in this case. the interchange of opinion
(termed as mixing) is not allowed i.e. an individual cannot change his/her opinion,
the opinion of A dominates. but as the size of increase ol opinions is the same.
opinion A is always greater than opinion B. If mixing is allowed, the opinion of B
increases as the change ol opinion from A 1o B (m x N,,) is greater than that from B
o A (m' x Ny) (Fig. 5).

For the parameters: a, = 1.b, = 0.4, m = 1.n,(0) = 4 and np(0) = 1. the
rate ol joining community A is higher than the rate of joining community B and

%N
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the probability of mixing is the same as the rate of joining community A. This
case is similar to the above-described case; the trend is almost the same. However,
the impacts of the rates are different. The same is corroborated by the evolution of
opinions (Fig. 6).

With parameters such as a, = 1.b, = 4.m = 1.n,(0) = 4 and np(0) = 1,
the probability of joining community B is higher than that of joining community
A and that of mixing is the same as the probability of joining community A. In
this case, community A increases if there is an increase in community B. If the
size of community B increases enormously, then the probability of members from
B shifting to A increases. However, the joining rate remains constant. When the rate
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of mixing is higher or lower than the rate of joining community B, the same trend
is followed as for the rate of joining community A, The impact thus observed is
different and the curves (opinion of A) reach different values, but overall the trend
remains the same, excepl for the case in which m < a, and a, = b,.

Here, the density ol opinion of A will be less than that of B with evolution ol
time, as the number of people accepting opinion B is higher than those accepting
opinion A. However, analysis depicts the opinions of A (minority opinion) still being
al a maximum, facilitated by maximum probability of people changing their opinion
from B 10 A (Fig. 7).

In this case, the maximal increase in the population of community A is a result
ol the higher probability of B mixing with A compared with A mixing with B,

From the above “two-population model,” we are able o analyze the opinion
dynamics ol two opinions over time and sce the opinion at a particular time. There
may be more than two populations in a region; thus, we can extend the same
arguments and analyze the opinion dynamics of a system in which there are a variety
ol opinions.

6 Conclusion

We have demonstrated the models concerning opinion dynamics that incorporated
the simulations based on the grain growth phenomenon of atoms and also the two
population growth dynamics. Grain growth simulations clearly indicated how the
presence of external factors such as temperature in the case of atoms and mass media
in the case of online communities affect the process of grain growth in the case
of atoms and opinion formation in the case of online communities. The proposed
model based on population dynamics establishes a firm confirmation of the fact that
it is compatible with opinion dynamics. Also. the concept ol birth rate is correctly

.
1
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extended to the addition of opinions in a particular community. The segregation
of opinions into two communities provided a brilliant insight into how the masses
are affected by the turn of events (in this model, the events are well replicated by
parameters m and m’) and how this opinion is dictated by the factors of inflow
and outflow. Furthermore, this model is accurate when the binary opinion system
is converted to the (n) opinion model. :
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Preface

With increase in use of Information & Communication Technology,
the world is heading towards more localization and decentralization
which is possible through collaborations both at domestic and
international levels. In light of this, the major task for developing
countries is to embrace this rapid transformation. In particular, the
task is to build an ecosystem where digitization, connectivity and
improving business environment continue to dominate. Further,
the need of the hour is to bring people together on a platform
enabling them to work, live, and operate from anywhere across the
world.The policy makers, leaders, entrepreneurs and organizations
all have caught up in exploring and experimenting with novel ways
and means to cope up with this digital disruption. However, our
theoretical understanding of the implications of the digitization
lags behind its rate of adoption and adaption in practice. Current
research has focused largely on describing the evolution in arena
of commercial technologies and their applications. It is
acknowledged that there is significant impact and implications of
digitization on people and organizations. This impact and
implications need to be further understood and analyzed.

This book leverages a platform for the so-called transformation
with thehelp of associated creativity disciplines, especially,
Management and IT. The book is a compendium of fifteen chapters
focusing on various parts of digitization where the distinguished
authors have explained how the digital technology has altered the
way organizations operate in order to attain strategic advantage.
This book will be beneficial to the academic professionals,
researcher scholars,and studentslooking for the issues and
challenges faced by the people and organizations in context of fast-
erowing digitization. Moreover, it will generate insights and assist
executives concerned with the management of current work
structures through digitalization.

Prof. (Dr.) Rachita Rana
Editor
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Changing India through Art of Data Science

Dr. Harsha Ratnani*

Abstract: In recent times, the extreme popularity of internet, smart phones
technology and social media is rising at an exponential rate all over the
world as well as in India giving rise to unstructured data or BIG Data. Also
after demonetization drive in India, more and more businesses have started
to adopt digitalization process by choice, by force or on demand of clients.
This has raised the availability and usability of digital data all across the
economy. All this data needs to exploited, understood and utilized intelligently
for the better survival of the business and economy as a whole. This
abundance data available all across the digital platforms can help businesses
make more data driven decisions. This requires urgent need of attention
towards emerging data science discipline. Hence, we may say now is the
era of birth of data science in Indiu as a new discipline driven by the torrents
of available data. This chapter discusses the data science discipline and its
effect on Indian economy along with futuristic changes.

Keywords: Data Science; Big Data, Analytics,Third Platform, Data Driven
Decision

1. Introduction

In current Indian scenario one can strongly believe that so far year 2017
has been the year of complete digitization of maximum data across all
public and private sector organizations, not only in urban cities but rural
sectors as well. The data gathered in this process along with already existing
abundance data in many sectors today will give rise to the urgent need of
attention towards storage, usage and analysis of this data. One can easily
use this data if analyzed properly for creating more and more business
opportunities and economic growth of country.

The field of Data Science as already known to many now is a multi-
disciplinary area of IT industry which is related to data and information
collection, management, analysis, visualization, and preservation for
generating value from the data itself using specific scientific methods for
extracting knowledge or insights from data in various forms, either
structured or unstructured similar to data mining(Cao, 2017). It requires
integration of data across heterogeneous, interdependent complex data
resources for real-time decision making, streaming data, collaboration and

*Jagannath International Management School, Vasant Kunj, New Delhi
E-mail: harshapratnani @gmail.com
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Digitalization or digital transformation in other words is the integration of digital technologies
into everyday life by the digitization of everything that can be digitized. The literal meaning of
digitalization gives an apparent idea of development and technology dependent world. In this
chapter, digitalization means computerization of systems and jobs for better ease and
accessibility. The aim of digitalization is to create digital infrastructure by converting
information into digital format and delivering services digitally (4). Digitization is creating a
digital (bits and bytes) version of analog/physical things such as paper documents, microfilm
images, photographs, sounds and more. So, it’s simply converting and/or representing something
non-digital (other examples include signals, health records, location data, identity cards, etc.)
into a digital format which then can be used by a computing system for numerous possible
reasons (5). Hence digitalization of an economy is the next stage after digitization on the way to
not just digital society but also towards creating the capabilities and conditions, among others in
the ways various business operates and how they leverage knowledge and insights, which are
needed for enterprise-wide digital transformation and the nascent digital transformation economy
where digital transformation moves to the core of the business. Everywhere in the economy
across the globe digitization and- other technological development have always significant
positive impact on the overall production process , due to rise in Information Technology (IT)
and IT-enabled services (ITES) which helps in making many non-tradable service become
tradable. As a prominent emerging nations India’s contribution to IT and ITES in past few
decades has been exceptional (6) . As it was clearly found in a study that (6) digitization has resulted
in significant rise in growth of service sector and MSME since 2000 onwards with more potential for
growth. Also it has already been suggested by The World Bank to urgently enhance the
Information and Communication Technology skills in all sectors because a 10% increase in
internet connectivity was found to boost GDP growth by 1.38% which rises upto 2% with high
internet access rates (7).Hence one can say that digitization of various services directly impacts on
totat 4rade volume of an economy as it helps in increasing the efficiency of any business. The
challenges in comparison to benefits and profits are incomparable.

The process of digitalization in coming years will be by choice or by force adopted by all
business sectors in an economy. It’s well predicted that over the next three years, digital
transformation will reshape the entire macro-economy, as the majority of global business
revenue centers around digital or digitally-enhanced products and services. The Enterprises will
be forced to facilitate digital transformation through their use of 3rd Platform technologies as
shown below to create value and competitive advantage through new offerings. new business
models, and new relationships.

Gy
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) ) Fig1: 3rd Platform Pillars (Source: IDC)
T'he 3rd platform consists of four pillars Social, Mobile, Analytics and Cloud (SMAC) with loT

as one of its main accelerators. It is a term initially coined by marketing firm International Data
Corporation (IDC) (8). The third platform environment is based on the online computing "cloud"
and its interaction with all manner of devices, including wirelessly connected ones such as
smartphones, machinery and sensors (known collectively as the "internet of things"). The four
pillars mentioned above contribute to field of Data Science in one way or another. In recent time
to come due to social technologies promotion, companies both big and small, will continue to
inject a social element into every product and service. This social technology will be mostly
accessible by mobile devices by which most people receive the data.The cloud provides the
infrastructure that makes the information accessible to the social technology through mobile
devices. The concept behind big data is to maximise the utility of all data big data utilises and
collects all forms of data, gathered from both traditional and digital sources, in order to
complement a company’s decision-making processes (9). The role of third platform would be to
allow companies IT solutions to be available through the cloud, accessible via a variety of
mobile devices on various social platforms. It helps an executive at a company that streamlines
its business functions with the third platform through easy access to all of the data, including
sales figures, personnel information, accounting data, financials and so on. This data can then be
used to inform more areas of the business and plan strategies as per the trend. So in order to
achieve higher profits, most of businesses had already started to adopt the 3rd Platform tools to
transform their decision making and profit gain. All this in turn had started to through more n
more attention towards Data Science field from all prospects. In next section we would try to
understand the process in detail.

Data Science Key Terms and Process

It is very well known that better data creates better opportunities to make better business
decisions. Digitalization has vastly increased the scale and scope of data available for data driven
decision making. The available data may or may not be in ready to use and understandable form.
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As we may get electronic data in many different forms, ranging from unstructured data in
systems to highly structured in relational database systems. Structured format data in the form
relational database tables is easy to handle and understand. Whereas the unstructured and raw
data in form of sound, frequency , images, calling records, website clicks etc. or semi-structured
data which may not be totally in raw form neither it is as well organized the structured data (10).
The data in all these forms must be integrated for business usability purpose which requires
applying data science process which may get complicated from business to business. The
simplistic Data Science process consists of following steps:

e The data is first collected from sensors all across in the environment, as represented by
the globe in the fig.1 below. These sources include data from all pillars of 3rd platform.

e Itis then visualized or stored in the form of raw data.

e This raw data is then cleaned or processed to produce a data set or data table usable for
further data processing.

o These datasets are then used with exploratory data analysis and statistical modeling
techniques.

* A "data product" is a program which provides actionable information without exposing
decision makers to the underlying data or analytics. It can also create data and feed it
back into the environment. Data product examples include: Movie Recommendations.
Weather Forecasts, Stock Market Predictions, Production Process Improvements. Health
Diagnosis, Flu Trend Predictions, and Targeted Advertising etc.

This diagram is based on a similar diagram in "Doing Data Science" by O'Neill and Schutt
(2014).

Data Science Process
i Clean
Dataset

| Models &
Algorithms

< - Communicate sn

E 4 . Pata Visualize . NiEne
% J Product Report Decisions

Reality

Data
Collected

Fig2: Data Science Process (Source: springbcard)

The process of data science seems easily understandable but once the data is captured it requires
lot of detailed analysis before the decisions could be made. These data science analytic
techniques require knowledge from past, present and future to help making smart, safe and

e 4
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profitable decisions. The various analysis terms and techniques used under the umbrella of data
science are as given below in tablel:

Key Terms Description

Advanced Refers to theories, technologies , processes and tools that can enable an in-depth

analytics understanding and discovery of actionable insights in big data which is otherwise not
achievable by traditional data analysis and processing techniques. Applications of advanced
analytics include healthcare, marketing and risk management.

Big Data Refers to data that are too large and complex to be handled using traditional data processing

- application software. Every data produced through digital process and exchange adds to big

data.

Data Traditional way of data processing with legendary statistical, mathematical and logical data

Analysis processing techniques for obtaining useful information from structured data mostly.

Data Refers to new theories, tools and techniques for understanding of data and finding the

Analytics actionable insights from this data. Data analytics consists of sub-branches of predictive,
prescriptive and descriptive analysis.

Descriptive | Refers to the type of data analytics technique that uses statistics, data aggregation and data

Analytics mining to describe the data and look into the past records for gaining suitable information.

Predictive Refers to the type of data analytics that makes predictions about unknown future events and

Analytics discloses the reasons behind them by using advanced analytics and forecasting techniques.

Prescriptive | Refers to the data analytics technique that optimizes indications and recommends actions for

Analytics smart decision making using simulation algorithms.

Explicit Focused mostly on descriptive analytics technique typically by reporting, alerting.

Analytics forecasting with descriptive analysis of captured data.

Implicit Focuses on deep analytics using predictive modeling. optimization. prescriptive analytics

Analytics and actionable knowledge delivery.

Deep Refers to data analytics that can capture an in-depth understanding of why and how things

'Atnalyﬁcs have happened, are happening or will happen which is generally not addressed by

) descriptive analytics.

Cloud Refers to set of technological and analytical tools and techniques specifically designed to

Analytics help clients extract information from massive data. Cloud analytics is designed to make
official statistical data readily categorized and available via the users of web browser.

Location Refers to the process of deriving meaningful insight from geospatial data relationships to

Intelligence | solve a particular problem. Also known as spatial intelligence as it involve map based as it
involves as it involves the control of geographical information system (GIS) within business
for making success strategies in global economy.

Data Refers to the techniques used to communicate data or information by encoding it as visual

visualization | objects (e.g., points, lines or bars) contained in graphics. The goal is to communicate
information clearly and efficiently to users. It is one of the steps in data analysis or data
science.

Table 1. Data Science Key Terms

Impact of Data Science
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In present data economy as discussed above in India as well as all over the world, we need data
science knowledge for the winning within the competitive market or advantage for organizations
i.e. more better decision making day by day. This is because decision making process has
changed from gut instinct, loudest voice. and best argument to more organized and transparent
business intelligence model. The rapid expansion of available data and the tools to access and
make use of the data at large scale are enabling fundamental changes to the way organizations
make decisions. Data Science is required to maintain competitiveness in the increasingly data-
rich environment. In times to come organizations\ that embrace Data Science will be rewarded
while others will struggle to keep pace. The table below shows the Business Impacts of Data
Science, highlighting the values for organizations that embrace Data Science (2).

Business Impact of Data Science

17-49% increase in productivity when organizations increase data
usability by 10%

11-42% Return on assets (ROA) when organizations increase data
access by 10%

241% Increase in Return On Investments (ROI) when organizations use
big data to improve competitiveness

1000%Increase in ROl when deploying analytics across most of the
organization, aligning daily operations with senior management's goals,

and incorporating big data

5-6%Performance improvement for organizations making data-driven
decisions.

Table 2: Business Impact of Data Science (Source: Booz Allen Hamilton)

Application Areas of Data Science

Data science encompasses many areas in itself such as Statistics, Mathematics, Computer
Science, Information Theory, Information Technology, Machine Learning and Optimization.
(11)As a data scientist one must learn three important things Knowledge of How to Use the Right
Machine Learning Algorithms, Extracting Good Features also known as Feature Engineering
and Learning how to demonstrate the Valuable Results from any Real Life Business Data.
Thus, to start making a career in field of data science knowledge of big data and data frameworks
are essential. One must specifically look at Apache Hadoop, HDFS, Hbase, Spark, Storm, Solr,
Kafka along with languages like Python, R, SQL to name the few as these were the few most in
demand frameworks and skills required for Data Scientists for last year as shown in fig below:
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In general it has affected many areas like

— Healthcare - Education
— Retail & Marketing - Manufacturing
— Social Informatics - Neuro-Informatics
— Biotech - Energy ~ I
- Banking & Finance -Gaming .
—  Government - Insurance
“ — Internet - Pharmaceutical
— Telecom -Travel and transportation ! |
Biggest Challenges of Data Scientists
It is becoming increasingly apparent that data scientists need to demonstrate skills necessary to i"i

convert data-based scientific inference into accessible, actionable insights for business and upper

level management. Today's data scientists need to both straddle the worlds of business
boardrooms and IT as well as become a hybrid of them. But does their software support them in

achieving these lofty goals? A data scientist has to use applications that help him surmount the ’
three key challenges to his job

e Multiple Data Source
e More Customer Interaction ‘
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Predictions for Data Science Fields

L

[§®]

LS )

10T and Data Science are often considered similar inspite of few key differences. It is
predicted that two industries will come even closer together, with data scientists looking
to access data from devices in real-time and to perform advanced analysis — or be used to
make a decision.

In Health Care sector it’s a real boom in this technology usage which will be quite
prominent as with the rise of electronic healthcare records the amount of data at our
disposal is at an all-time high. Thus. Helathcare sector will get more organized day by
day with more efficient electronic health records systems. It will reduce readmissions,
emerge better care, and earlier detection of diseases along with are on the horizon.

Deep Learning, a subfield of machine learning inspired by brain neural networks
Becomes Smarter and Brings Us Closer to Artificial General Intelligence. The objective
is to create artificial neural networks that can find patterns in vast amounts of data. Deep
learning is becoming widely available now, because of the increased computing power
and large data sets that are available to scientists around the globe. Therefore, in 2017 we
will see many new deep learning applications that could significantly impact our lives.
Predictive Policing across the globe is a coming out to be big challenge. Many software
like crime mapping analytics and predictive systems (CMAPS), CompStat, Predpol etc.
which are currently taking real time data to identify and predict crime hot spots. There is
a scope of developments for more-integrated systems to incorporate the locations of
individual police officers, criminals, targeted victims etc. from Global Positioning
System for in depth analysis and correct predictions.

More Augumented and Virtual Reality based apps and games just like Pokemon Go.
which crossed the limit of over 100 million users in few weeks itself. Hence Mixed
Reality concept not limited to games will also be explored as a concept for better decision
making and services through applications and products developed using AR and VR.
Instrumenting urban cities with better sensors and new age data collecting technologies
for better functioning of various facilities like water, electricity , transportation etc,. This
understanding can then be used to propose remedies to poor air quality. overcrowded
routes, and other longstanding city challenges.

It is going to be year of Big Budget for Big Data projects as most upcoming projects will
be based on increasing use of Big Data Technology with slowly and steadily going to be
widely accepted amongst most business sectors.

Boom in Coenversational Interfaces or ChatBots services will accelerate. Many big
giants like Facebook, Google, WeChat, Microsoft etc. have already initiated Al based
conversational interface usage. In near future this may not become only a different
navigational experience but also make marketing and sales more personalized.

10

6

——— ——



Transforming India Through Digitization : Issues and Challnges /ISBN:978-93-5267-957-7

While massive amounts of data have its benefits and drawbacks, there are many lucrative
opportunities for scientists looking to decipher this data in 2017. If you're looking for an
emerging market to work in, this is it.

In today's age and time the whole world is drenched in data. It is opening up new possibilities
and new avenues of research and understanding. But we need appropriate tools that can manage
such staggering volumes of data if we're to put it all to good use. As rightly said by National
Statistical Commission Chairman Dr. R.B. Barman during 70" convocation ceremony of
International Statistical Education Centre (ISEC) at the Indian Statistical Institute in may’2017
that “India is experiencing dearth in the number of expert Data Scientists, those who can
combine expertise in statistics and software”. Since its an emerging field using conventional tools,
machine learning and artificial intelligence for deeper insight on the market micro-structure,
hidden in voluminous transactional data of customers, the demand and availability of data
scientist is having a big gap which needs immediate attention.
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ABSTRACT

Social Networking Sites such as twitter and Facebook is growing in large number thus allowing general masses to
share views amongst each other regarding social, entertainment, political, markeling issues. However this heap of
data is in unstructured format and thus cannot be used for identifving public opinions. This paper presents a
methodological approach to extract meaningfid data from popular microblogging website like twitter The mayjority
opinion state is investigated and realized on the basis of polarity of the words shared in communication. The timely
identification of the dominated opinion of people can be usefil and emploved indiverse areas such us marketing of

product, entertainment promotions etc.

KEYWORDS: Data Analytics, Social Media, Sentiment Analysis. Opinion Mining.

INTRODUCTION

With the advancement in technology, communication has witnessed widened horizons. Thishas facilitated
economical ways to communicate and connect with people across the world. The distance is no longer a Eactor for
difficulties in communication, this is all attributed to social media and networking. Social media has provided a
platform for exchange of ideas, views, and feelings around the world just by the help of internet hence decreasing the

‘groney spent on communication through letters. calls from landline, mobile phones ete. It has also made sharing of

information, pictures, audios, videos effortless. Social networks provide individuals with an account to keep and
manage. Nearly 10TB of data is generated and spread through these social networks which have attracted huge
interests from the research community and industry and luts‘uf uselul information can be gathered from this huge
data. The Sentiments that people express can be used for doing a lot of research in marketing, education and other
famous industries due to which sentimentanalysis came into existence. Sentiment analysis is a way of classifying the

opinions that are mined using opinion mining in positive, negative and neutral statement of opinion holder. Sentiment
analysis is developing exponentially with numerous emerging approaches targeting the recognition of sentiment,
reflected in written language [1]. The main problem of data which is collected from social network is that it is in
unstructured form which makes it difficult to identify public opinion.

To our knowledge the data gathered from social media and analyzed does not take dominated views into
consideration In our paper we would be extracting useful data from a microblogging site like Twitter as it is open and
people only use it to express their views only by the use of 140 characters per post then we would be finding out the
sentiments of those opinions by the use of code developed in python and then provide the overall opinion of public
aboutatopic.

Related Work

Social media has become a knowledge portal for researchers. Recently a new study has been done by Youyou Wu
from the University of Cambridge which proved that people who have common personality traits are more likely to
become friends or life partners by using Facebook app called My Personality to collect Facebook data and
personality questionnaire scores {rom 295,320 participants, this rescarch depicts that social media 18 very powerful
and can be effectively used to prove psychological things also.
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As the information is increasing on various social media. blogs, forum etc. sentiment analysis became essential to
handle this information [2]. Sentiment analysis is a part of natural language handling procedure which has been
utilized by many researchers to analyze reviews about different topics like elections, stock markets, entertainment
industry cte. [3]. Some researches only focused on market analysis [4]. Sentiment analysis is also used in
entertainment industry for the prediction of movies. Even though sentiment analysis has few drawbacks [5] several
studies [4, 6, 7] have been done in the area of social networking, opinion mining and sentiment analysis. The biggest
problem in sentiment analysis is that the data collected from social media is in unstructured form. In contrast to
formal and organized text in newspaper, the tweets are relatively informal, which made sentiment analysis in twittera
tricky and arduous task. Voluminous posts are posted each day covering an extremely wide range of topics, which
noticeably surges the effort of tracking and measuring sentiment of each tweet [8].

In this paper we would be structuring the unstructured data with help of lexical analysis and then find out the
dominated sentiment. That dominated sentiment of people can be used in the entertainment industry for prediction
and promotions.

a) Natural Language Processing

Natural language processing (NLP) is a method which facilitates computers to analyze, understand and extracts
formal meaning from the text written in the natural language. This technique enables programmers to organize the
data and use ina wide range of applications like text recognition systems, paper reference recognizers etc. [9]. NLP s
a part of artificial intelligence that has a number of important implications on the ways that human and computers
interact with each other.

b) Opinion Mining

It is an extension of data mining that utilizes natural language processing techniques to extract opinion of different
people from World Wide Web. The current trend in internct is the use of social media such as Twitter [10], Facebook
[11] to inspire users to contribute their opinion and suggestions which resulted in creation of a huge collection of
valuable information in the web. The opinion mining systematically analyze each text and realize which part contain
opinionated word, which is being opinionated and who has written the opinion [12]. Opinion mining is an
information recovery approach of extracting the opinion or feeling which is expressed in text. Using opinion mining,
we can build a system that collects and categorizes opinions about a product. Opinion mining can be useful for a
brafid launch or advertisements as it may help build up a good reputation or image of the product among the target
customers. Many people think that opinion mining and sentiment analysis are one and the sumc thing but uctually
they are different. Opinion mining is used for finding the opinion of the text. For e.g. Annu felt that the movie was not
good however sentiment of this line is Negative, with this example we can say that sentiment analysis is a part of
opinion mining.

¢) SentimentAnalysis

Emotions, opinions and sentiments play an integralpart in human life. Sentiment analysis is a technique which
determines the polarity of the sentiment or opinion thus providing the summarized opinion ol a user. Sentiment
analysis can be done at variety of documents, tweets, different languages however analysis and polarity classification
is a difficult but exciting task as lots of unwanted data also comes in each tweet such as punctuation marks,
emoticons, slangs ete.[13].

Methods of Sentiment Analysis:

i.  Machine Learning
Machine learning is a branch of artiticial intelligence which provide solutions to various problems with new
learning rather than explicit programming. Learning is acquired based on previous solutions 1o the problems
Machine learning has facilitated the solution to the new problems by inferring the old solutions. Many techniques
such as Naive Bayes classifier, Support Vector machine are used to perform tasks. However due to large amount
and different variety of data available on web, Machine learning techniques are becoming tough to perform as
data sets need to be trained very [requently to provide accurate results
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ii. Lexical Analysis
Lexical analysis is a process which converts a sentence to a series of tokens. Various applications like text editors,
information retrieval system, pattern recognition programs and language compilers use Lexical Analyzer to
extract meaningful tokens while removing unwanted white spaces, comments etc. [14]. We would be using this
approach in this paper for sentiment analysis of posts from twitter.

PROPOSED FRAMEWORKTO FIND THE DOMINATED OPINION

This paper proposes a framework based on lexical analysis technique which will categorize the scattered opinion into
positive, negative and neutral.

This framework firstly works on the topic discussed on twitter and using hash tag collects the tweets related to the

topic using twitter APL. The data is then processed and the tweets are categorized into 3 major opinions using

sentimentanalysis tool Text Blob. Then the maximum polarity is calculated to find the significant opinion.

il \
{
cemesssssevares \, tertDloD AP (
preprocessing of :‘
/m data :
\
) ]
M collechon of datd |
Y P
. \
categonzation of ¥ { detactor \
. T —— =

Proposed Methodology

1) Selection of domain: A hash tag is selected regarding which data needs to be collected.

2)  Collection of data: Data is collected using twitter AP after passing an authentication system of twilter,

3) Preprocessing of data: Tweets come with lots of unwanted marks such as punctuation marks. emoticons.
URLS, re-tweets from users ete, which is not desired for analysis of sentiment that this stage thus filtration is
done to get meaningful data.

4) Sentiment classification: At this stage with the help of sentiment analysis tool TextBlob sentiment are
classified into positive, negative and neutral using sentiment score,

5) Dominated opinion: These classified tweets are counted and thus found the dominated opinion of the

scenario.

IMPLEMENTATION AND RESULTS

This Section provides implementation of the signiticant opinion detection framework proposcd and used in this
paper, on the data collected from the entertainment industry using hashtags (#)ol'4 different genres of movie. Real
time analysis has been done to establish the public opinton about cach movie. More than 400 tweets were collected 1o
perform the experiment. Table 1 shows the results depicting the sentiments as positive, negative and neutral. Like
movie named Badrinath Ki Dulhaniya has 82% positive tweets about it thus dominated opinion 1s positive, whercas

Logan and Jeena Isi Ka Naam Hai (JIKNH) is having significant neutral opinion i.e. 52% and 60% respectively and
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Phillaurt has 68% negative opinion. Chart 1, shows the barchart with type of opinion against name of the movie. The

results show that the methodology works successtully for finding 3 type of sentiments in a tweet. Themethodology

b

f
A

used in this work can be useful in developing marketing strategies and promotional activities ol movies however il

can be equivalently used in the field of market products, clection analysis and prediction ete.

Table 1: Opinion regarding movies

" Dominated
Name of movie Positive Negative Neutral Opinion
Badrinath ki
Dulhaniya 70 5 10 Positive
Phillauri 28 68 4 Negative
logan 35 13 32 Neutral
JIKNH 24 16 60 Neutral
Sentiment Analysis of Movies DOMINATED OPINION
80 9= Badrinath ki Dulthanivy —@—
60 logan e JIKINH
40 .
20 Z g B ’ -
i . dm. GER D
U ! / . A:
Badrinath ki Phillauri  logan JIKNH - N ‘
Dulhaniya
0
m Positive ® Negative = Neutral POSITIVE NEGATIVE NEUTRAL
Chart | Chart 2

CONCLUSIONAND FUTURE WORK

»

This paper proposed a framework to collect opinions from twitter microblogging website and then a real time
analysis system to detect the polarity of opinion i.c. positive, negative and neutral in a particular domain. This

framework is based on Lexical Analysis method of semantic analysis which uses a dictionary based unalysis in which

sentences are broken into tokens thus providing the core sentiment ot the sentence. Entertainment domain was

selected to test the framework in which 4 different genre movies were considered and their sentiment score was

calculated thus detecting the dominated opinion about the movie in current scenarto. The results shows the effectivity

ofthe system.

In future we will combine this methodology with promaotional activitics which will be helpful for creating new

marketing strategies based on current significantopinion of the users,
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Reclaiming the Streets through Protest:
A Performative Study of December 2012
Anti-rape Movement | :
I ABSTRACT N | | g
The city scape is constantly touted as a much used |

scenographic  background, with enormous deployment of
technological apparatus to stage everything from sireet
theatres, to Queer pride parades etc. These spaces also open
up the much required attention to the apparatus of
surveillance which are officially then produced as “safe - 3
Spaces”’ for the demonstration of identity politics which the :
“neo-liberal” state is supposed to promote. Amongst the state-

e T e b e T A e e

‘ponsored neo-liberalism and surveillance, the anti-rape |
Movement in 2012 in Delhi acted as conundrum for its level of -
participation by the law-abiding citizens who took over | ,
Strategic locations. ' . B

This paper attempts to analyze the protest performances D

E Y , L2
. hat happened during the anti-rape movement, and map the
- ‘Paces where these performances took place. The movement o
. Which was initially contained at Jantar Mantar, one of the
- Safe assigned spaces of protest, spilled out to India gate and | :
Raisina Hills as the protestors dissented and committed acts of E |
arson against the state. It was during this period that various . 45
8roups and individual performers who were usually confined
0 proscenium and institutional spaces after the incident after . E
@ long time brought such avant garde performers info streets,
8ving them an Oppo'rluni!y to engage and communicate with ' =
arger audiences, Performances by theater veterans like Maya
9 and varioys left oriented groups like Jana natya Manch
&enerated unexpected political response. The sudden crowded
Streels would burst out in songs reminiscent of the second
Wave feminism, and other theatrical devices which were ready &3
_ o capture the impulse of the moment. This paper Seﬁkki o H
- nalyze the performances by using theoretical framewor of

st
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ROLE OF THE MEDIA IN
CULTIVATING PERCEPTIONS AND
IMPACTING POWER EQUATIONS:
CASE STUDY OF US PSYOPS

KRITI SINGH

To fight and conquer in all your battles is not supreme excellence; supreme
excellence consists in breaking the enemy’s resistance without fighting.

— Sun Tzu'

< INTRODUCTION
The history of war is as old as mankind itself. This begs the question:
why is it so difficult for men to live in peace? The reason is attributed
to ‘selfish genes’. As evolutionary psychologists suggest, “It’s natural for .
human groups to wage war because we’re made up of selfish genes which -
demand to be replicated. So it’s natural for us to try to get hold of resources
which help us to survive, and to fight over them with other groups.”
Primatologist Richard Wrangham opines, “There has been selection for a

Ms Kriti Singh is presently Assistant Professor, Department of Communication Studies, Jagannath
International Management School (JIMS), Vasant Kunj, New Delhi, Doctoral Scholar at School of
Communication, GD Goenka University, Sohna, Haryana, and Non-Resident Associate Fellow at
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2. Steve Taylor. “The Psychology of War: Why Do Human Beings Find It so Difficult to Live
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psychologytoday.com/blog/out-the-darkness /201403 / the-psychology-war.
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Apart from strategy,
tactics, weaponry

and infantry, Thuman
psychology’ plays a
crucial and decisive role
in the battleground. It

is often said that the
decisive win in the battle
is more attributable

to the ‘morale’ of the
soldiers rather than only
war resources, such as
weaponry or strategy.

male psyche that, in ceriain circumstances,
seeks opportunities to carry out low-cost
attacks on unsuspecting neighbours.”
Therefore, wars become a part and parcel
of human lives. |

" Therefore, apart from strategy, tactics,
weaponry and infantry, ‘human psychology’
plays a crucial and decisive role in the
battleground. It is often said that the decisive
win in the battle is more attributable to the
‘morale’ of the soldiers rather than only war
resources, such as weaponry or strategy.
Clausewitz stresses the importance of

’n‘iOrale’ and ‘will’ for both the soldier and the

commander. The soldier’s first requirement is moral and physical courage,

for both the acceptance of responsibility and the suppression of fear.!

The idea was reinforced by Napoleon’s statement that “in war, morale

forces are to physical as three to one, relative material strength accounts
for only one quarter.”® This notion was further reiterated in German Col
Foerstch words, “The final word regarding victory and defeat rests not on
arms and equipment, not on the way in which they are used, nor even on
the principles of strategy and tactics, but on the morale of the troops.” These
statements highlight the importance of ‘morale” and how signifioant it is in
battles. In order to bring the enemy down, it is critical to bring his ‘morale’
down. _
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