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Abstract
In Indian economy agriculture sector continues to play a very significant role as it employs
about two-thirds of the total workforce. The agricultural sector is the largest employer of
rural women. According to official statistics (National Sample Survey) women make up 32
per cent of the total workforce in the Indian economy. Majority of the female workforce (84
per cent) works in rural India. A very large share (73 per cent) of this female workforce
toils in the agricultural sector, mostly (96 per cent) in rural areas. These numbers alone
would provide justification for addressing women workers in policy.
A Reserve Bank of India (RBI) report indicates that women’s credit outstanding from
commercial banks accounts for only 5 per cent of all credit outstanding (RBI 2013). Some
of the reasons for the lack of access to agriculture credit includes: lack of formal
ownership of material assets, limitations of microcredit via Self-Help Groups (SHGs) and
Microfinance Institutions (MFIs), low institutional savings by women and government’s
insurance and pension schemes inadvertently exclude women.
Credit to women from the organized financial sector has been miniscule despite RBI
announcements. The woman cultivator is caught in a difficult situation. For women
empowerment in agriculture to have the desired impact, policymakers must consider the
social, cultural and economic constraints women face when accessing financial products
and services.
Key words – GDP, SHGs, microcredit, MFIs
Introduction
Self Help Groups (SHGs) are novel and innovative organizational setup in India for the
women up liftment and welfare. All women in India are given chance to join any one of
SHGs for training and development, so as to be prospective entrepreneur and skilled
worker. The SHGs are promoted by the Government as if women in India may not be
resourceful enough to be entrepreneurs. When the SHGs arrange training facilities to carry
out certain kind of work which are suitable for women in India, bank arrange financial
assistance to carry out manufacturing and trading activities, arranging marketing facilities
while the Governments will procure the product of SHGs, arrange for enhancing the
capacity of women in terms of leadership quality and arranging for the management of
SHGs by themselves so as to have administrative capacity.
The concept of self-help groups had its origin in the co-operative philosophy and the cooperators by and large, including the National Federations in the credit sector, could not
think of any better SHG than a primary co-operative credit society itself. As SHG are small
and economically homogenous affinity groups of rural poor, they are voluntarily coming
together for achieving the following.
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1. To save small amount of money regularly.
2. To mutually agree to contribute a common fund.
3. To meet their emergency needs.
4. To have collective decision making.
5. To solve conflicts through collective leadership mutual discussion.
6. To provide collateral free loan with terms decided by the group at the market driven
rates.
Today, the self-help group movement is increasingly accepted as an innovation in the field
of rural credit in many developing countries including India to help the rural poor
considered a vehicle to reach the disadvantaged and marginalized section, which in the
normal course cannot avail of credit facility from the bank.
A self-help group is defined as a group consisting of people who have personal experience
of a similar issue or life situation, either directly or through their family and friends.
Sharing experiences enables them to give each other a unique quality of mutual support
and to pool practical information and ways of coping. Self-help groups are small informal
association of the poor created at the grass root level for the purpose of enabling members
to reap economic benefits out of mutual help solidarily and joint responsibility. Self-help
groups are formed voluntarily by the rural and urban poor to save and contribute to a
common fund to be lent to its members as per group decision and for working together for
social and economic uplift of their families and community.
A self-help group is defined as a "self-governed, peer controlled information group of
people with similar socio-economic background and having a desire to collectively
perform common purpose." Self-help group have been able to mobilize small savings
either on weekly or monthly basis from persons who were not expected to have any
savings. They have been able to effectively recycle the resources generated among the
members for meeting the productive and emergent credit needs of members of the group.
The distinguishing features of self-help groups are given below.
1. An SHG normally consists of not less than five persons (with a maximum of twenty) of
similar economic outlook and social status.
2. It promotes objectives like economic improvement and raising resources for
development and freedom from exploitation.
3. It has its own by-laws for the proper functioning of the group as well as for the
observance of certain rules by the group members and regulations concerning
membership.
4. The form of such a group could be mostly on an informal basis (unregistered).
5. Periodical meetings of members are held for solving their problems and they collect
fixed savings of the members.
6. The savings of members are kept with a bank in the name of group and authorized
representative of the group operates the bank account. The deposit kept in the bank is
used for giving loans to members for purposes including consumption at the rate of
interest decided by the group (usually higher than what the banks charge).
Characteristics of SHGs
1. They usually create a common fund by contributing their small savings on a regular
basis.
2. The groups evolve a flexible system of operations often with the help of the nongovernmental organizations (NGOs) and manage their common pooled resource in a
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democratic manner.
3. Groups consider loan requests in periodical meetings, with competing claims on limited
resources being settled by consensus regarding greater needs.
4. Loaning is mainly on the basis of mutual need and trust with minimum documentation
and without any tangible security.
5. The amounts loaned are small, frequent and for short duration.
6. Rates of interest vary from group to group depending upon the purpose of loans and are
often higher than those of banks but lower than those of moneylenders.
7. At periodical meetings, besides collecting money, emerging rural, social and economic
issues are discussed.
8. Defaulters are rare due to group pressure and intimate knowledge of the end use of the
credit as also the borrower's economic resources.
Working of Self Help Groups
There are no uniform rules and regulation for the SHGs, and they may vary from group to
group. The promoter of the group formulates the rules and regulations, which may be
suitable for the all groups, are summarized below.
1. Group Formation
The group formation is proceeded by a village level household survey together the baseline
area. The promoters should conduct this, and a suitable poverty assessment method should
be used for the purpose.
To facilitate sustainability, the total number of members of the group should range between
12 and 20. The age limit for membership will be 21 to 60. The group must be a
homogeneous one though not necessarily from the same caste or religion. The target group
must be the poorest.
2. Meetings
The group must meet weekly or fortnightly for collection of savings and repayment of loan
amount and for discussing all other matters. The group meetings need to be conducted at
President's house, members of groups or Gram panchayat or temples, with a certain
discipline in relation to regularity, time and items to be discussed.
3. Group Savings
The group members must be encouraged to save as much as each can without it being a
uniform amount for all. Usually the SHGs start off with a minimum savings of all
members. As the years pass, they may opt for optional savings according to the capacity of
each member.
4. Group Common Fund
The amount such as fines imposed on members, grants from the NGOs, bonuses for
various programmes and service charges on external loans should be put into the common
fund of the groups. All common expenses related to the groups may be met from this
common fund.
5. Rotation of Group Fund
All savings and excess of common fund would be rotated as short-term loans amongst the
members at rate of interest decided by the majority members of groups and loan is given to
needy members on the priority basis.
6. Books and Registers to be maintained
The books and registers to be maintained by treasurer/literate members of group to ensure
proper accounts are given below for transparency. Attendance register, Minutes book,
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Savings ledger, Loan ledger, General ledger, Cash book, Individual pass book, Receipt
book and Payment voucher etc.
7. Training
The staff of NGO, DRDA and bank staff imparts training of skill development, selfemployment like fenile making, agarbatti making, soap making, making dairy products etc.
through MICON and entrepreneurship development. So as to start his own business for the
betterment of life.
Refinance Assistance Provided by NABARD
Self Help Group is a visible organized setup to disburse microcredit to the rural women
and encourage them in entrepreneurial activities. SHGs and micro-credit are the solutions
to speed up the socio-economic development of poor women.
NABARD has been working as a catalyst in promoting and linking more and more SHGs
to the banking system. A Microfinance Development Fund has been constituted in
NABARD. This would be utilized for scaling up the SHG-linkage programme and
supporting other microcredit initiatives. Special emphasis is provided for building the
capacities of the poor with particular emphasis on vulnerable sections including women,
scheduled castes and scheduled tribes. The refinance assistance provided by NABARD
with regard to microcredit presented in the Table.
No. of
Year (end
Bank
Refinance
SHGs
Cumulative
Cumulative
Cumulative
- March)
Loan
Assistance
Linked
1999-00

81780

114775

1.36

1.93

0.98

1.50

2000-01

149050

263825

2.88

4.81

2.51

4.01

2001-02

197653

461478

5.45

10.26

3.96

7.97

2002-03

255882

717360

10.22

20.49

6.22

14.19

2003-04

361731

1079091

18.56

39.04

7.05

21.24

2004-05

539365

1618456

29.94

68.98

9.68

30.92

2005-06

620109

2238565

44.99

113.97

10.68

41.60

2006-07

1105749

-

65.70

-

12.93

54.53

2007-08

1227770

-

88.49

-

16.16

70.68

2008-09

1609586

-

122.54

-

26.20

96.88

2009-10

1586822

-

144.53

-

31.74

128.62

2010-11

1196134

-

145.48

-

31.74

128.62
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2011-12

1147878

-

165.35

-

30.73

184.80

2012-13

1219821

-

205.85

-

39.17

223.96

2013-14

1366421

-

240.17

-

37.46

261.42

2014-15

1626238

-

275.82

-

44.93

306.35

2015-16

1832323

-

372.87

-

69.06

375.41

Source: NABARD
Conclusion
For women empowerment in agriculture to have the desired impact, policymakers must
consider the social, cultural and economic constraints women face when accessing
financial products and services. The main emphasis is the spread of the banking network
and introductions of new instruments and credit packages and programmes were to make
the financial system responsive to the credit the weaker sections in the society. Comprising
small and marginal farmers, rural artisans, landless agricultural and non-agricultural
labourers and other small borrowers falling below poverty line
NABARD continues to provide 100 percent refinance to banks at an interest rate of 6.5
percent per annum. Other support measures provided include facilitating training of the
bank officials and the field staff of the NGOs. With the implementation of Self Help
Group policies, further government of India in its developmental planning emphasized the
promotion of agriculture and other allied economic activities through credit intervention
for ensuring integrated rural development and securing the prosperity of the rural areas.
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The Changing Role of Middle Manager- A Literature Review
Dr. Pushpinder Singh Gill
Er. Amandeep Kaur
Abstract
A manager is a person who directs others for accomplishment of goals. The role of
managers has been changing from past time. Now their presence is vital in every sector for
successful implementation of policies or plans. These roles are essential to manage
effectively. This article analyzes the changing role of middle manager.
Keywords: middle manager, company, management, performance.
Introduction
The middle manager has positioned on middle positions in every company’s structure and
they have to implement strategies or objectives of top management to lower management
or employees
The role of middle manager in every organisation is conflicting because they act as
controller as they see work of juniors or controlled by seniors in the sense of implement
plans made by upper management. Sometimes, their role is resisted because junior
employees resist change. So, the role of middle manager is controller, controlled, resistor
and resisted (Harding, Lee & Ford, 2014).
The old management theories by Taylor, Fayol and Mayo highlighted the concept of
middle management (Parera and Vallejo, 2013).
The term Manager is defined as the person who inspires other through their performance
(Kokila & Muralidharan, 2015). Dyer (1996) defined managers is a person who works
within any organization by means of policies and practices (Zhao, 2006). A manager’s job
is to direct, accomplish and progress things which are already identified and existing
(Azeem & Fatima, 2012). A manager is a person whose work is to manage and direct the
work of subordinates to achieve the firm’s objectives (Robbins & Coutler, 2012).
The manager is defined as the individual who works with subordinates to achieve the
objectives of the company. They perform management functions like planning, organizing,
directing, controlling; and play a different managerial role in the organization. In today’s
era of competition and globalization, managers require different techniques to tackle these
different changing situations (Robbins, 2005). Presently, a lot of issues are due to
incapable management. Almost all major objectives of the organization are achieved and
directed by managers. So, any achievement is considered the success of a manager while
any failure is the failure of a manager (Banerjee, 2012).
The managers in companies are mainly engaged at positions such as top, middle, and lower
level. The top level persons are ones which on the topmost of organizational structure and
have the accountability for the total company. They are positioned on the post of president,
managing director, the chief executive officer (CEO), and executive vice president with
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objective to make long-term plans, goals, and strategies to analyze the environment in
order to take right decisions for welfare of the company (Robbins & Coutler, 2012; Daft,
2010). The persons who are working at the middle positions are known as middle level
managers. Their role is to implement strategies created by top-levels. They employed at
designations namely department head, regional manager, division manager, manager of
quality control, and project managers. (Robbins & Coutler, 2012; Daft, 2010). The
individual s who directly deal with non-managerial employees is the first line managers.
Their positions are office manager, shift manager, supervisor, and line manager (Robbins
& Coutler, 2012; Daft, 2010). In order to perform functions of management the types of
skills required. Firstly, technical skills where knowledge about techniques needed. These
are compulsory for the lower level employees and first line managers due to their dealing
with production. Secondly, Conceptual skills which are related to concepts or critical
thinking situation and essential at the top and middle-level. Human skills are connected to
the employees who work with groups or individual in order to motivate others. These skills
vital for all levels of management due to deal with manpower (Robbins & Coutler, 2012).
A manager’s job is to achieve the goals of the organization through management functions
like planning, organizing leading and controlling (Robbins & Coutler, 2012).
The competency of a manager is related with the success of organization to achieve
competitive advantage (King, Fowler & Zeithaml, 2001) Managers are the persons who
highly demanded in the organization for their effectiveness. Nowadays, the companies are
competing in terms of human resources such as managers and employees which act as a
competitive advantage for them. Therefore, managers are attracted and retained so that
they can’t switch job from one firm to another. So, companies are making an investment in
order to retain an effective manager (Ali & Patnaik, 2014). In this competitive world,
there is only one way to survive and grow for organizations i.e. knowledge management.
The role of a middle manager is becoming challenging as they have to handle and
successful for knowledge management (Al-Hakim & Hassan, 2011). Knowledge has
become an increasingly important factor in an organization’s competitiveness. To be
successful, knowledge is shared and centralized so that the organization can get benefits
from it. Although, middle manager’s position is very important for the organization as a
knowledge sharing process is managed by them (Gaál & et al, 2012).
Literature Review
Automation has changed the scenario in terms of number of middle managers in
organisation and decreased their roles. Although the role of middle manager is related to
performance of organisation as related to learning process. That means in restructuring of
organisation the strategic role of middle manager should be reconsidered (Floyd &
Wooldridge 1994).
The position of middle manager is essential in the organization due to intermediary
positions, strategic roles and contribution to implement change (Rezvani, 2017; Robbins,
2005). Among these, other roles are an administrator, leader, decision-maker and
communicator (Rezvani, 2017). Although, managers are involved in activities of
organizational commitment, performance, productivity, and business planning. In spite of
their role, they have to manage upwards influence from policy-makers to implement
change and downwards managers or employees who resist change (Currie, 1999). So,
their role of middle managers is often overlooked, leading to workload issues and role
conflict (Balogun, 2003). They are playing strategic roles, face political tensions and often
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forced to balance conflicting situations (Raghu, 2009). Middle managers represent
themselves as a core competence of the successful organization (Towers, 1996).
The role of middle manager is important in healthcare as act as a channel between top and
lower level management. Manager is committed improve their effectiveness through
implement of innovative practices in organisation. There were fourteen practices identified
that will be useful while implementing innovations which lead to make manager more
effective to bring change in organisation (Engle, Lopez, Gormley, Chan, Charns, Lukas,
2017). Middle manager’s role in healthcare involves the improvement and implementation
of quality standards projects. Their roles performed by managers were coordinator,
communicator, promoter and conflict manager. The activities related to these roles were to
inform information of project to employees, monitoring their response, and handling
queries to further in order to report top management (Zjadewicz et al., 2016).
The IT managers role and responsibilities vary depends on the size, structure, nature of the
hospital and its technology adaptation. The core role and responsibility of IT manages
include Managerial role, Operational role, Web master role, Consultant role, Training role,
Team leader role (Bakshi, 2013).
Knowledge management is essential for every organisation to survive or grow in this era. It
can’t be possible without the support of middle manager as it leads to sustain performance
of organisation (Al-Hakim & Hassan, 2011b). Presently, knowledge management
provides major support to every company and it’s difficult to appreciate middle manger’s
role to implement knowledge management which further leads to innovations. The major
role played by middle managers are analyst, intuitive and pragmatic which are directly
related to implementation of knowledge (Al-Hakim & Hassan, 2011a). The middle
manager’s role is important in organisation due to intermediary positions, strategic roles
and contribution to implement change. Among these, other roles are administrator, leader,
decision-maker and communicator (Rezvani, 2017).
The middle managers are also involved in strategy making process because they have the
ability to create and estimate plans which further progress the performance of banks. It’s
the need of the hour that upper and middle management should together make decisions to
ensure quality (Wooldridge & Floyd, 1990). The role of middle manager in strategy
making process is important as they act as ‘analyst’, ‘coordinator’, ‘information source’
and ‘communicator’ (O'Shannassy, 2014). They are also involved in strategy
implementation process when supported by upper management (Qi, 2005). The middle
managers are also involved in Strategic process (Floyd & Wooldridge, 1992).
The role of managers in the implementation process had number of obstacles. Floyd and
Wooldridge (1994) recognized the three different tasks performed by middle-level
managers such as communication about objectives and allocation resources to implement
the strategy; monitoring the implementation process, and answer the questions for the
deviations from the objectives.
The manger’s role is critical in strategy implementation because of knowledge or
experience they have to perform functions and accomplish long-term goals of firm
successfully (Radomska, 2014).
In case of decision for entrepreneurs the middle managers role is critical as they act as
bridge between top and bottom level employees for effectively application of change. The
dimensions such as management support, work preference, reward, time availability and
organizational boundaries were associated with entrepreneurship in positive manner. Due
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to their middle positions, their role to manage resources, provide information to decision
makers, giving emotional support to their subordinates, and communicating the strategic
intent of senior management throughout the organization. It is our intention organizational
leaders might use these findings to develop mechanisms to engage middle managers in the
strategy implementation efforts and ensure their commitments (Banumathi &
Samudhararajakumar, 2015).
The manager’s contribution to develop/implement strategy is important for organizations.
To the success of an organization, manager deals through soft skills on any organizational
level (Kealy, 2015). The conflicting role of ‘change agent’ managed by managers such as
‘government agent’, ‘diplomat administrator’, and ‘entrepreneurial leader’ (Gatenby,
Rees,Truss, Alfes & Soane, 2014). Currently, knowledge is an attractive factor which is
progressively significant for organizational competitiveness. The knowledge sharing
processes benefit both individual who sharing it and the organization. So, the role of
manager is vital in this process. The usefulness and availability were the major components
find in this process (Gaál et al, 2012).
Research Methodology
The Objectives of the study to analyze the changing role of middle manager in
organizations. The present research design is descriptive in nature and secondary data
collection technique was used for this survey. In data collection research article, journals
and thesis were studied to draw conclusion for study.
Findings

Strategic role

Conflict
manager

Analyst

Team leader
Role of Middle
Manager

Coordinator

Change
agent

Communicator

Decision
maker

Conclusion
A manager is a person who directs others for accomplishment of goals. Now their presence
is vital in every sector for successful implementation of policies or plans. These roles are
essential to manage effectively. This article analyzed the changing role of middle manager.
The various roles played by middle managers were strategic role, analyst, coordinator,
communicator, conflict manager, tem leader, and change agent and decision maker.
Although, the critical role played by middle manager in order to implement strategy and
knowledge management.
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Pressure Distribution in Hydrodynamic Journal Bearings using
Meshfree Method
Sunil Kumar
Abstract
Mesh entanglement and refinement problems in finite element method suppresses the
accuracy of the solution. Meshfree methods eliminate these problems to obtain an accurate
solution of the problems as they do not require mesh to generate the solution to any
problem. This paper discusses a meshfree method, namely the element-free Galerkin
method (EFGM) for finding the pressure distribution in hydraulic journal bearings. In
EFGM, the approximate solution is constructed only in terms of a set of nodes and
description of the boundary of the surface. Moving least square approximation is used to
construct the trial and test functions for the weak form. Lagrangian multipliers are used to
enforce the essential boundary conditions. After obtaining the initial pressure distribution
with the uniform grid, nodes are added in the region of maximum pressure and trailing
edge to obtain accurate pressure distribution, maximum pressure and proper location of
the trailing edge. The results were validated with the FEM results. The results obtained
from EFGM are found in good agreement with the FEM results.
1 Introduction
Virtually every phenomenon in nature whether biological, geological, or mechanical can
be described in terms of algebraic, differential, or integral equations. Traditional
variational methods involve two major steps [1]
1. Mathematical formulation of the physical process, often differential equations, which
relate the quantities of interest for understanding and design of the physical process.
2. Numerical analysis of the mathematical model.
The major disadvantage of the traditional variational methods is the difficulty encountered
in selection and construction of the approximation functions, especially for complex
geometry. There exists no symmetric procedure to construct these approximation functions
[2, 3]. The FEM overcomes the disadvantage of the traditional variational methods by
providing a systematic procedure for the derivation of the approximation function [2, 3].
The finite element method is a technique in which a given domain is represented as a
collection of simple domains, called finite elements, to make it possible to systematically
construct the approximation functions needed in a variational or weighted residual
approximation of the solution of the problem over each element [2]. The approximation
function not only depends on the geometry but also on the number and location of points,
called nodes, in the element and the quantities to be interpolated [2, 3].
2 Literature review
Raghavendra et al. [4] studied the effect of finite elements on hydrodynamic journal
bearing results and determined minimum number of finite elements required in the analysis
of the journal bearing. Reynolds’s equation has been used to solve the flow of lubricant
inside the clearance space. Important characteristics, like load-carrying capacity, maximum
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pressure and lubricant flow requirement between mating surfaces have been predicted
accurately.
Tiwari and Kumar [5] analyzed the hydrodynamic journal bearing using computational
fluid dynamics (CFD) and fluid-structure interaction (FSI) methods to find pressure profile
and temperature distribution using ANSYS. Parameters such as pressure and temperature
distribution are analyzed and the cavitation effects are neglected by setting negative
pressures equal to ambient pressures. Design data like journal diameter, clearance, L/D
ratio, minimum film thickness, and journal speed & oil viscosity are taken from design
data handbook. The model has been validated with the CFD results.
Panthi et al. [6] used FEM to model and simulate the journal bearing to find the pressure
profile and minimum oil film thickness. The pressure developed inside the fluid film was
found out by solving Reynolds’s equation using Raimondi and Boyd charts. Parameters
such as minimum film thickness, attitude angle, power loss, oil supply requirements,
dynamic coefficients, eccentricity and maximum pressure were calculated.
Kasolang et al. [7] determined the pressure distribution around the circumference of a
journal bearing and fluid frictional force of the bearing due to shearing actions. A journal
of 100mm diameter and 0.5L/D ratio was used. The experimental results were compared to
predicted values from established Raimondi and Boyd charts. It was observed that the
location of the maximum pressure was close to the predicted value.
Singh and Waydande [8] studied the performance of the hydrodynamic journal bearing for
the cavitation and pressure distribution. Summerfeld equation was used for finding the
pressure distribution and Reynolds equation to find the cavitation location. Experimental
analysis is done for finding the pressure distribution, cavitation location and cavitation
shape in the journal bearing. The results of the theoretical analysis and experimental
analysis for various types of lubrication such as SAE30, SAE40, engine oil, TiO2, SiC, and
AL2O3 has been done.
Shenoy et al [9] developed a methodology to model and simulate the elastohydrodynamic
lubrication of a journal bearing using CFD and computational structural dynamics (CSD)
using ANSYS. The pressure field for the journal bearing under laminar flow with various
L/D ratios is obtained by CFD. Stress distribution and deformation in the bearing due to
resulting pressure force is evaluated using FEM, satisfying the boundary conditions. The
critical points in the bearing structure have been found by analyzing stress distribution. The
results show reasonable agreement with the previous results.
Tayade and Navagale [10] has been used to accurately predict the performance
characteristics of a plain journal bearing using CFD. 3D analysis has been done to predict
pressure distribution in the journal surface circumferentially & axially. The 3D energy
equation is used to obtain the temperature distribution in the fluid film.
Szabo [11] calculated an optimum geometry for minimum friction coefficient and
maximum load carrying capacity of a journal bearing. Thermo hydrodynamic equation has
been used and solved by finite difference method and optimization has been done using
RVA (random virus algorithm). It was concluded that the load carrying capacity has been
increased by more than 28% and the friction coefficient in the oil film has been decreased
by 29% as compared to the initial design.
Kadam [12] predicted the temperature and pressure distribution in fluid-film, bush
housing, and journal using VT equations. The Reynolds equation for the pressure
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distribution was solved by FEM and energy equation for the temperature distribution
FDM.
Guo et al. [13] found the oil film pressure distribution, temperature distribution and static
characteristics of hybrid journal bearing with deep/shallow pockets. The Reynolds
equations were used to govern the pressure distribution, energy equation to find the
temperature distribution, temperature-viscosity equation, and appropriate boundary
conditions. The result showed that the load carrying capacity, the friction, and the volume
flow rate increase with the increase in the attitude angle.
Valiulis et al. [14] performed a CFD analysis of the hydrodynamic pressure distribution in
the slide journal bearings lubricated by non-Newtonian oil. The results showed the effect
of different values of bearing eccentricity on the maximum hydrodynamic pressure and
bearing lift capacity.
3 Methodology
3.1 Finite element method (FEM)
The idea of representing a given domain, as a collection of discrete parts is not unique to
the FEM. Ancient mathematicians estimated the value of pie by noting that the perimeter
of a polygon inscribed in a circle approximates the circumference of the circle by
representing its sides [1]. Krongauz and Belytschko introduced the framework method [2],
in which a plane elastic medium was represented as a collection of bars and beams. The
use of piecewise continuous functions defined over a sub-domain to approximate an
unknown function can be found in work of Dolbow and Belytschko [3] used the principle
of minimum total potential energy in EFGM. Finite Element Method consists of three basic
steps listed below [3]:
1. Division of whole domain into parts, allowing representation of complex domains as a
collection of geometrically simple domains that enable a systematic derivation of the
approximation functions.
2. Derivation of approximation functions over each element. The approximation functions
are often algebraic polynomials which are derived using the interpolation theory.
3. Assembly of element equations which are based on the continuity of the solution and
balance of internal fluxes.
These three features, which constitute three major steps of finite element formulation, are
closely related. The geometry of the elements used to represent the domain of the problem
should be so that the approximation functions can be uniquely derived. The approximation
function not only depends on the geometry but also on the number and location of points,
called nodes, in the element and the quantities to be interpolated.
Finite element method steps [3]
1. Discretization of the given domain into finite elements.
(a) Construct the finite element mesh of preselected elements.
(b) Generate the geometric properties of the domain.
2. Derivation of element equations for all typical elements in the mesh.
(a) Construct the variational formulation of the given differential equation over the typical
element.
(b) Derive element interpolation functions and compute the element matrices.
3. Assembly of element equations to obtain the equations of the problem.
(a) Identify the inter-element continuity conditions among the primary variables
(b) Identify the equilibrium conditions among the secondary variables
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(c) Assemble element equations using steps 3a and 3b.
4. Imposition of the boundary conditions.
5. A solution of the assembled equations.
6. Post-processing of the final results.
3.2 Element-free Galerkin method (EFGM)
EFGM is a meshfree method for solving partial differential equations, which uses only a
set of nodal points. Due to the absence of mesh, mesh entanglement problem does not exist
[5]. One needs only to add points in the interesting region for the refinement of the
problem [5]. Moving least square approximants are constructed from three components
namely weight function associated with each node, basis polynomial and set of
coefficients, all depend upon the position and number of the nodes [5]. Consider a subdomain Ωx in the neighborhood of a point x , located at the problem domain Ω. To
approximate the distribution of function u in Ωx, over a number of randomly spaced nodes.
MLS approximants u (x) of u, for all x  Ωx, can be defined as [5]
m

u ( x) =  p j ( x)a j ( x)
j =1

… (1)

= p1 ( x)a1 ( x) + p2 ( x)a2 ( x) + ....................... + pm ( x)am ( x)

… (2)

 a1 ( x ) 
........ 


=  p1 ( x), p2 ( x),......................., pm ( x) ....... 


....... 
am ( x)
... (3)
= pT(x) {a( x)}
… (4)
For one dimensional domain, p T ( x) = 1, x, x 2  for quadratic, m=3
For two dimensional domain, p T ( x) = 1, x, y, x 2 , y 2 , xy for quadratic basis, m=6
For one dimensional domain, the MLS approximation is given by [5]

u( x) = a1 ( x) + a 2 ( x) x + a3 ( x) x 2 + ...................... + a m x m
… (5)
To find coefficient vector { a (x) }, the weighted discrete norm [5, 6, 7] is defined as
n

__

J ( x) =  w( xi )[ p T ( xi ){a( x)} − u i ]2
i =1

… (6)
Differentiating J (x) w.r.t. {a( xi )}
n
__
J ( x)
=  2  w( xi )[ p T ( xi ){a ( xi )} − u i ]{ p ( xi )} = 0
{a ( xi )} i =1

… (7)
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This can further be written in the form [6], which is obtained by minimizing the error norm
J(x)
… (8)
[ A( x)]{a( x)} = [ B( x)]{u}
n

n

i =1

i =1

where A( x) =  wi ( x){ p( xi )} p T ( xi ) and B( x) =  wi ( x){p( xi )}
The eq (8) is used to find the unknown coefficient vector {a( x)} as [7, 10]
__

{a( x)} = A −1 ( x) B( x) u

... (8)
u ( x) =

n

m

 p
i =0 j =0

j

( x)( A−1 ( x) B( x)) jiui =

n

 ( x)u
i =0

i

i

... (9)
m

where i ( x) =  p j ( x)( A−1 ( x) B( x)) ji
j =0

i (x) are called the shape functions of EFGM and ui are the nodal parameters.
Derivatives of the shape functions are determined from the displacements; it is necessary
to obtain the shape function derivatives. The spatial derivatives of the shape function are
obtained by [5, 6, 8]
i , x = ( pT A−1Bi ), x = pT , x A−1Bi + pT A−1, x Bi + pT A−1Bi , x
... (10)
dw( xi )
−1
−1
−1
Bi , x ( x) =
p ( xi ) and A , x = − A A, x A
dx
4 Aligned journal bearing under steady state
The governing equation for aligned journal bearing is described in Eqn (11) [9]
__
__
__
 __

 __

  h  p   h  p 1 h
+
−
=0
__
__
x 
x  y 
y  2 x
 12 

 12 


... (11)
__

Where h = 1 −  sin  cos +  cos sin  , where  is the eccentricity ratio,
m
The pressure distribution at a particular node is approximated as p~ = 
i pi
i =1

Weight function description
The cubic spline weight function is given in equation [8]
 2 − 4r 2 + 4r 3 ,0  r  0.5
 3

w(r ) =  4 − 4r + 4r 2 − 4 3 r 3 ,0.5  r  1
3

0
,
r 1



... (12)
Where

r=

|| xi − x ||
dm

is the normalized radius of i th node in the domain of influence of a given

node and dm = dmax x spac is the parameter that controls the domain of influence of a node
whose value is given (in x & y) by dm = dmax x xspac and dm = dmax x yspac respectively.
Weight functions in x and y directions are [5, 6, 9]
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 2 − 4rx 2 + 4rx 3 ,0  rx  0.5
 3

2
3
wx = wx (rx ) =  4 − 4rx + 4rx − 4 3 rx ,0.5  rx  1
3

0, rx  1

... (13)
and
 2 − 4ry 2 + 4ry 3 ,0  ry  0.5
 3

2
3
wy = w y (ry ) =  4 − 4ry + 4ry − 4 3 ry ,0.5  ry  1
3

0, ry  1

... (14)
Differentiating above equations w.r.t. x and y respectively
− 8rx + 12rx 2 * sign( x − xi ),0  rx  0.5

2
dwx = dwx (rx ) = − 4 + 8rx − 4rx * sign( x − xi ),0.5  rx  1
0, r  1
 x

... (15)
− 8ry + 12ry 2 * sign( y − yi ),0  ry  0.5

2
dwy = dw y (ry ) = − 4 + 8ry − 4ry * sign( y − yi ),0.5  ry  1

0, ry  1

... (16)

For rectangular domain the total weight functions and it derivatives are as

Wi = wxi  wyi
... (17)

W, x = dwx * wy and W, y

= dwy * wx

... (18)
Shape functions for EFG [10, 11]

i ( x) = pT ( x) A−1 ( x) Bi ( x)

... (19)
1
A( x) = Wi p( xi ) p ( xi ) =   xi
i =1
i =1
 yi
m

m

T

xi
2
xi
xi y i

yi 
xi yi 
2
yi 

... (20)
Differentiating equation (20) w.r.t. x and y
 m
  Wi , x
 mi =1
dAx( x) =  Wi , x xi
 i =1
m
 Wi , x y i
 i =1

m

Wi, x xi
i =1
m

W

xi

W

xi y i

i =1
m

i =1

i,x

i,x

2


Wi , x y i 

i =1

m
Wi , x xi yi 


i =1
m

2
Wi , x y i 


i =1
m

and

 m
  Wi , y
 mi =1
dAy ( x) =   Wi , y xi
 i =1
m
 Wi , y y i
 i =1

m

xi

W

xi

W

xi y i

i, y

i =1
m

i =1
m

i =1

i, y

i, y


yi 


W
x
y

i, y i i

i =1
m

2
Wi , y y i 


i =1
m

W

2

W

i =1
m

i, y

… (21)

17

International Journal of Management, IT & Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com

International Journal of Management, IT & Engineering
Vol. 8 Issue 8(1), August 2018,
ISSN: 2249-0558 Impact Factor: 7.119
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International
Serial Directories Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in
Cabell’s Directories of Publishing Opportunities, U.S.A
1 

1 

1 


 yi 


 y i 

 y i 

Bi ( x) = Wi pi ( x) = W  x  , B ( x) = W  x  and B ( x) = W  x 
i
,x
i ,x  i 
i
,y
i,y  i 
i  i 

The equation (19) can also be written in the form [5, 6]
i ( x) =  T ( x) Bi ( x) , where  T ( x) = p T ( x) A−1 ( x)
… (22)
Which leads to the relationship
A( x) ( x) = p( x)
… (23)
Differentiating eq (19) w.r.t. x and y
 ( x ) i , x =  ( x ) i , x B ( x ) +  ( x ) B ( x ) i , x &  ( x) i , y =  ( x ) i , y B ( x) +  ( x) B( x) i , y
… (24)
A( x) , x  ( x) + A( x) ( x) , x = p( x) , x & A( x) , y  ( x) + A( x) ( x) , y = p( x) , y

… (25)
Rearranging equations (24) and (25)

A( x) ( x) , x = p( x) , x − A( x) , x  ( x)

A( x) ( x) , y = p( x) , y − A( x) yx  ( x)
EFG Formulation
Taking shape functions as the weights, the weak form is given by [12]
__
__
__


 __

 __

   h  p
  h  p 1 h
+
−
d = 0
__
__




 x  12  x  y  12  y  2 x 







 i 



… (26)
Integrating by parts, the eq (26) becomes

 
−  i
x



__
 __

 h  p   i
 __ x  + y
 12 




__
__
 __
 
 __

 h  p 
 h  p   i
d

+
 __ y     __ x  + y
 12 
    12 


 



__
 __

1  i __
1 __
 h  p
 __ y d +  2 x hd −  2  i h d = 0
 12 






... (27)
Rearranging eq (27)

  i
  x



__
__

 __

 __


 h  p   i  h  p 
+
d

 + BT =
__
__

y 
 12  x 

 12  y 








1  i __
h d
x


2

... (28)
where BT are the boundary terms [12]

K { p} = { f }

... (29)
The matrices K  and { f } are given by [12]
K ij =


  i
  x



 __  
 __

 i  h  i 

 h
j 
+
d 
__
__




x 
y 
y 

 12 

 12 



... (30)
__

n

m

K ij = 
i =1 j =1

h   i
__ 
x
12  

  j

 x

  i
 +
 y

  i

 y



  area  weight x  weight y 



... (31)
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fi =

1 i __
hd
x

2



... (32)
n

fi = 
i =1

1 i __
h  area  weight x  weight y
2 x

... (33)
5 Results and Discussions
To find pressure distribution, the circumference of the hydraulic film of lubrication is
developed in the uniform rectangular grid. The rectangular grid is divided into 55 nodes as
shown in fig 1.

Fig 1: EFGM uniform grid with 55 nodes
The system matrices are generated and assembled by choosing an arbitrary start value of
attitude angle (00). Fig 2 shows the variation of pressure at various attitude angles in the
hydrodynamic journal bearing. It shows that initially pressure rises in the bearing, reaches
to a maximum value of around 3.15MPa for an eccentricity of 0.6 and L/D ratio of 1.0 for
both EFGM and FEM at the same location in the grid. The maximum pressure is developed
at an attitude angle of 2080 and then decreases rapidly and attains a minimum pressure of
0.21 at 2700. It can be depicted from that graph between pressure and attitude angle that
EFGM produces good results close to the actual results as found out using the FEM
method.

Fig 2: Graph of pressure against attitude angle
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To find pressure distribution at trailing edge accurately, more nodes (one row consisting of
five nodes) are added at the location of the trailing edge. Fig 3 shows the rectangular grid
after addition of nodes at the trailing edge. The system matrices are generated and
assembled by choosing an arbitrary start value of attitude angle (00).

Fig 3: EFGM grid after addition of nodes at the trailing edge
Fig 4 shows the variation of pressure at various attitude angles in the hydrodynamic journal
bearing both for EFGM and FEM after addition of additional nodes at the trailing edge. It
can be depicted from that graph that EFGM predicts the pressure at the trailing edge more
accurately. The results are found close to the actual results as predicted by the FEM
method. The solution obtained using EFGM shows that addition of nodes in the trailing
edge area leads to better pressure distribution at the trailing edge.

Fig 3: Graph of pressure against attitude angle
To find pressure distribution at the maximum pressure region accurately, more nodes are
added at the location of maximum pressure region i.e. at the minimum film thickness. Fig 5
shows the rectangular grid after addition of nodes (10 nodes) at the maximum pressure
region. The system matrices are generated and assembled by choosing an arbitrary start
value of attitude angle (00).
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Fig 5: EFGM grid after addition of nodes in the maximum pressure region & trailing
edge
Fig 6 shows the variation of pressure at various attitude angles in the hydrodynamic journal
bearing both for EFGM and FEM after addition of additional nodes at the maximum
pressure region and the trailing edge.

Fig 4: Graph of pressure against attitude angle
It can be depicted from that graph that EFGM predicts the pressure at the trailing edge very
accurately. The results are found very close to the actual results as predicted by the FEM
method. The solution obtained using EFGM shows that addition of nodes at the maximum
pressure region and training edge area leads to better pressure distribution at both of the
areas. The solution thus obtained shows that the addition of nodes in the region of
maximum pressure certainly leads to the very accurate solution at the region of maximum
pressure region.
6 Conclusion and future scope
FEM requires various complex mesh generation algorithms for analysis in complex
domains. Remeshing is also needed to get accurate results at different stages of analysis.
Additionally, mesh entanglements and distortions of the elements in the finite element
mesh are one of the major drawbacks of FEM. In EFGM, elimination of mesh is one of the
major achievements in the analysis field. In this paper, a meshfree approach has been
proposed as an alternative to FEM for finding of pressure distribution in hydrodynamic
journal bearing. The results in the present work are validated with the finite element
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method. More nodes are added in the areas of the trailing edge and maximum pressure
region. The convergence rates of EFGM are also higher than FEM results.
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Role of Human Resource Management Practices that influences
Employees’ in Public Sector
S. Dhivya Bharathi
Dr. K. Sujatha
Abstract
This paper represents the study, which examines role of Human Resource Management
Practices that influences the employees’ opinion followed in Public Sector. The study has
identified the significant value for the Annova by using SPSS. The study covered both
primary and secondary data collection method. The analysis shows that there is a positive
impact and relationship among Human Resource Management Practices as dependent
variable and Education as independent variable.
Keywords: Human Resources Management practices, relationship, employees’ opinion,
organizational activities
Introduction
Human Resources Management practices is a form of system in which a set of distinct but
interrelated activities, functions and processes are directed at attracting, developing and
maintaining or disposing firms’ human resources for that matter employees. HRM
practices refer to organizational activities directed at managing the pool of human resource
and ensuring that the resources are employed towards the fulfillment of organizational
goals. HRM practices as being basically concerned with the management of people within
the internal environment of organizations, comprising the activities, policies, and practices
involved in planning, obtaining, developing, utilizing, evaluating, maintaining, and
retaining the appropriate numbers and skill mix of employees to achieve the organization’s
objectives. Human resources are considered the most important assets of an organization,
but very few organizations are able to fully harness its potential.
The various Human Resource Management Practices involved in this study are recruitment
procedures, training and development, employee motivational practices, communication
methods, labour welfare facilities, employee participation in management, grievance
handling, trade union activities, superior subordinate relationship, compensation and
performance appraisal system were all the practices are dependent on each other practices.
Review of Literature
Palaniappan and Arasu (2017) the rationale of the recruitment is to offer the organization
with the pool of potentially qualified job candidates. The effective recruitment involves
organizational practices and the organizational decision that will affect the type of the
people who is willing in regard to apply for the job or accept the given job. The researcher
has studied the literature review in regard to the impact of effective recruitment in business
organization. The effective recruitment process will result the organization to gain
competitive advantage in the marketplace, improve returns, and achieve economies of
scale.
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Patrick Darkwa (2016) extant literature on training and development process and its
relationship with employees’ performance are silent. They explore this vacuity in the chop
bar industry by interviewing 700 employees in two sub-metropolitan assemblies in
Kumasi, Ghana. The purpose of the study states the stages of training and development
process influence employees’ performance. The results support their proposition and also
produce five stages which constituting the stages of the training and development process.
In addition, the design stage emerged as the strongest predictors of employees’
performance are the most important stage of the training and development process in the
industry.
Joseph (2015) conducted a study titled “The effect of “employees’ motivation on
organizational performance”, with the aim of ascertaining whether a motivated worker can
yield better energy for the growth of the organization. After examining many related
theories, the study recommended the provision of work atmosphere that is supportive of
high productivity. This includes both extrinsic and intrinsic issues, especially the adoption
of participative management technique.
Zareen Husain (2013) study of this paper is to recognize and discuss the significance of
effective communication during the process of managing changes in organizations. The
paper reviews the literature investigating the relationship between communication and
organizational change. The advantages of successful communication related to improved
efforts of employees to plan and execute change strategies are also discussed. This paper
also identifies the objectives and communication needs for each stage of the change
process. Also, the various motives and benefits of organizational communication are
discussed. It defines the organizational communication and presents its various objectives.
The means to achieve these objectives and their advantages are also described. The paper
offers a change communication model which identifies different variables facilitating
effective communication and finally ensuring successful organizational change. Also, it
highlights the aspects of communication which has proven to be useful for successful
changes in business organizations. It would be of value to practitioners and researchers
seeking to develop their communication skills and encourage members of staff to
demonstrate improved results.
Neha Rathore (2017) the study was an attempt to identify the employee welfare measures
adopted in different service industries. This paper presents a comprehensive review of
theoretical studies and researches conducted on employee welfare in service industries.
This study will be an attempt to find how employee welfare, facilities, different provisions
effect the working of employee. The paper seeks to present the summary of already done
work by different researchers with the scope of further improvement.
Albadri Albaloula Ali (2017) The purpose of this study is to find out the impact of
employees’ participation and involvement in strategic planning process (formulation and
implementation) on performance for Sudanese wheat flour factories.120 Questionnaires
were prepared and distributed to employees. The total number of collected and valid
questionnaires is 108. Meetings had been held and prepared questions to employees were
posed. Also, some document had been checked and verified. The study found that, all
hypotheses have been fulfilled, except one hypothesis (H1) which is hypothesized that:
employees’ participation in formulating the factory mission and vision statement will be
having impact its performance.
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Prem Babu (1993) in his article titled “A Study of Industrial Relations and Grievance
Procedures in Greater Manchester Buses Ltd., (GMBL) United Kingdom” has presented
the grievances machinery, need for disciplinary procedures, types of misconduct and the
role of industrial tribunals and labour courts. Further, he has suggested that the operation of
collective bargaining machinery, grievance procedure and periodic meetings with the
union would minimize not only the grievances but also promote healthy industrial relations
in GMBL.
Jaya Ganesan (2016) Trade union membership is a vital element in assessing the strength
and status of a trade union. Its growth is attributed to the advancement in the National
industrial relations system. Therefore, this focuses on identifying the factors that
contributes the factors responsible for declining trade union membership. The respondents
of this study are unionized employees representing five different sectors. The data is
analyzed using multiple regressions. The findings indicate that all the factors studied
contribute to decline in trade union membership. This includes trade union internal factors,
employer hostility and industrial relations climate. Thus, the actors of industrial relations
system should pay attention in protecting the rights and welfare of the workers.
Tillman (2017) Research on employee turnover suggests that divergent perceptions of
relationship conflict between supervisors and subordinates may motivate voluntary
turnover. However, despite evidence of asymmetric perceptions of conflict within groups,
little research has examined the effects of conflict asymmetry between supervisors and
subordinates on behavioral outcomes. Drawing on a sample of 178 supervisor-subordinate
dyads, we test whether subordinate turnover intentions are associated with the relationship
conflict asymmetry. We further examine subordinate stress and counterproductive work
behaviors directed towards supervisors as mediators of this relationship. Implications for
practice and future research are elaborated.
Hong, P.D. (2017) in the fierce market competition environment, the development of
enterprises is inseparable from the effective operation of management control system. As
an essential part of management control system, the importance of compensation system
design is beyond doubt. This paper summarizes the latest research on the considerations of
compensation system design, and the influences of compensation system design on
performance and financial misreporting, in the hope of being a suggestion on following
research.
Rath Sruchita Maheswari (2017) in this study, the operative function in the human
resource department is analyzed with respect to performance evaluation system of the
company. Performance appraisal system is considered as a significant tool in all
organizations for achieving goals effectively and efficiently. The study recommends the
need to ensure fairness so that it does not demotivate an employee or have a negative
impact on goal accomplishment. The findings revealed that the company has a very well
designed Performance appraisal system, which involves feedback as well as a reward
system and the employees, are satisfied with the existing Performance appraisal system.
But, more efforts are to be made to make the approach more effective to ensure increased
productivity and high morale among the employees, which would lead to further growth of
the company in all respects.
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Objectives of the Study
➢ To find out the role of Human Resource Management Practices that influences the
employees’ opinion followed in Public Sector based on their Demographic Education
Group factors.
Research Design
Descriptive research design was adopted for this study. Formulating objectives, designing
the methods of data collection, selecting the sample, collecting, processing, analyzing and
reporting the data are comes under this research design.
Sampling Technique
Stratified random sampling was followed for this study by using simple random sampling.
The sample size is 600 employees taken from public sector.
Method of Data Collection
The study has been covered both primary and secondary data collection method.
Primary Data
The primary data collection method was used for collecting the data by using the structured
questionnaire. The data was directly collected from the employees in public sector.
Secondary Data
The secondary data was collected from the library, journals internet etc.
Statistical Tools
The data was analysed by using one way annova.
Data Analysis and Interpretation
TABLE – 1: ONE WAY ANNOVA TABLE FOR EMPLOYEES OPINION
TOWARDS HUMAN RESOURCE MANAGEMENT PRACTICES BASED ON
EDUCATION GROUP FACTORS
HR Practices
Education
N
Mean
SD
F
p
DMRT
School/ITI/Dip
258 3.7085
.67184
UG
144 2.8736
.92237
Recruitment
43.830 0.000 1,3>2
Procedures
PG
198 3.5424 1.04969
Total
600 3.4533
.93306
School/ITI/Dip
258 3.8936
.50783
UG
144 3.2978
.74049
Training and
37.753 0.000 3,1>2
Development
PG
198 3.9085
.92722
Total
600 3.7556
.76851
School/ITI/Dip
258 3.8446
.58793
Employees
UG
144 3.3200
.85948
Motivational
19.388 0.000 1,3>2
PG
198 3.7189 1.02014
Practices
Total
600 3.6772
.84276
School/ITI/Dip
258 3.6213
.66605
UG
144 3.0952
.81848
Communication
18.902 0.000 1,3>2
PG
198 3.5411 1.05338
Total
600 3.4686
.87206
School/ITI/Dip
258 3.5527
.79635
Labour
UG
144 2.9125
.94985
Welfare
18.561 0.000 1,3>2
PG
198 3.4384 1.32410
Facilities
Total
600 3.3613 1.06313
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School/ITI/Dip
258 3.3093
.82150
UG
144 2.8097 1.07048
11.598 0.000 1,3>2
PG
198 3.1596 1.14723
Total
600 3.1400 1.01718
School/ITI/Dip
258 3.6783
.65873
UG
144 3.3203
.84168
Grievance
8.232 0.000 1,3>2
Handling
PG
198 3.5309 1.05296
Total
600 3.5438
.86011
School/ITI/Dip
258 3.6479
.66681
UG
144 3.2905
.90748
Trade Union
8.437 0.000 1,3>2
Activities
PG
198 3.5589
.98931
Total
600 3.5328
.85400
School/ITI/Dip
258 3.7145
.64001
Subordinate
UG
144 3.2650
.87276
Superior
13.852 0.000 1,3>2
PG
198 3.5791
.98188
Relationship
Total
600 3.5619
.84022
School/ITI/Dip
258 3.6231
.75283
UG
144 3.3229
.84294
Compensation
5.366 0.005 1,3>2
PG
198 3.5467 1.06396
Total
600 3.5258
.89398
School/ITI/Dip
258 3.7930
.65621
Performance
UG
144
3.4347
.82660
Appraisal
8.888 0.000 3,1>2
System
PG
198 3.8465 1.30857
Total
600 3.7247
.96858
School/ITI/Dip
258 3.6715
.53254
UG
144 3.1766
.74277
Total HR
22.049 0.000 1,3>2
Practices
PG
198 3.5792
.92257
Total
600 3.5223
.75677
Source: primary data
Interpretation
The one way ANOVA was done on the sample size of 600 NLC employees. From the
above table education was considered as an independent variable and HR practices was
considered as a dependent variable. Employees’ education was cataloged in to three sets
such as School/ITI/Dip, UG and PG. HR practices was cataloged in to eleven sets such as
recruitment procedures, training and development, employees motivational practices,
communication, labour welfare facilities, employee participation in management,
grievance handling, trade union activities, subordinate superior relationship, compensation
and performance appraisal system.
Null Hypothesis: There is no significant difference towards HR practices with respect to
education group of the public sector employees.
With regard to recruitment procedures, the factor recruitment procedures obtained F ratio
was 43.830 and p value was 0.001. Hence, the stated null hypothesis was rejected. It is
found that recruitment procedures factor was varied based on their education group. The p
score was significant and post hoc test Duncan multiple range test was run. School/ITI/Dip
and postgraduate employees were highly perceived and agreed similar opinion towards
Employee
Participation
in Management
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recruitment procedures of HR practices. The education group of undergraduate employees
has less perceived towards recruitment procedures in public sector. Overall mean score
shows that employees have moderately perceived towards recruitment procedures of HR
practices in public sector.
In case of training and development, the second factor training and development calculated
F ratio was 37.753 and p value was 0.001. Hence, the stated null hypothesis was rejected.
It is found that training and development factor was varied based on their education group.
The p score was significant and post hoc test Duncan multiple range test was run.
Postgraduate and School/ITI/Dip employees were highly perceived and agreed similar
opinion towards training and development of HR practices. The education group of
undergraduate employees has less perceived towards training and development in public
sector. Overall mean score shows that employees have moderately perceived towards
training and development of HR practices in public sector.
The third factor motivational practices obtained F ratio was 19.388 and the p score was
0.001, which was significant at 1% level. It is found that motivational practices factor was
varied based on their education group. The p score was significant and post hoc test
Duncan multiple range test was run. School/ITI/Dip and postgraduate employees were
highly perceived and agreed similar opinion towards motivational practices of HR
practices. The education group of undergraduate employees has less perceived towards
motivational practices in public sector. Overall mean score shows that employees have
moderately perceived towards motivational practices of HR practices in public sector.
The F ratio was 18.902 and p ratio was 0.001, which was significant at 1% level. It is
found that communication factor was varied based on their education group. The p score
was significant and post hoc test Duncan multiple range test was run. School/ITI/Dip and
postgraduate employees were highly perceived and agreed similar opinion towards
communication of HR practices. The education group of undergraduate employees has less
perceived towards communication in public sector. Overall mean score shows that
employees have moderately perceived towards communication of HR practices in public
sector.
The calculated F ratio was 18.561 and the p ratio was 0.001, which was significant at 1%
level. It is found that labour welfare facilities factor was varied based on their education
group. The p score was significant and post hoc test Duncan multiple range test was run.
School/ITI/Dip and postgraduate employees were highly perceived and agreed similar
opinion towards labour welfare facilities of HR practices. The education group of
undergraduate employees has less perceived towards labour welfare facilities in public
sector. Overall mean score shows that employees have moderately perceived towards
labour welfare facilities of HR practices in public sector.
Making analysis with education group of public sector employees with employee
participation in management of HR practices, the calculated F ratio was 11.598 and the p
ratio was 0.001. It was found that there is significant difference in employee participation
in management of HR practices of public sector employees with respect to education
group. The p score was significant and post hoc test Duncan multiple range test was run.
School/ITI/Dip and postgraduate employees were highly perceived and agreed similar
opinion towards employee participation in management of HR practices. The education
group of undergraduate employees has less perceived towards employee participation in
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management in public sector. Overall mean score shows that employees have moderately
perceived towards employee participation in management of HR practices in public sector.
Above table accomplished the difference among education group of the public sector
employees on grievance handling of HR practices with one-way ANOVA test. The oneway ANOVA test found that F ratio was 8.232 and the p ratio was greater than 0.001,
which was significant 1% level. It was found that there is significant difference among
education group of the NLC employees on grievance handling of HR practices.
School/ITI/Dip and postgraduate employees were highly perceived and agreed similar
opinion towards grievance handling of HR practices. The education group of
undergraduate employees has less perceived towards grievance handling in public sector.
Overall mean score shows that employees have moderately perceived towards grievance
handling of HR practices in public sector.
There is a significance difference among education group of the public sector employees
and their trade union activities of HR practices with one way ANOVA analysis was done.
It was found that the F ratio was 8.437 and the p ratio was 0.001, which significant
1%level. It was found that there is significant difference among education group of the
public sector employees on their trade union activities of HR practices. The p score was
significant and post hoc test Duncan multiple range test was run. School/ITI/Dip and
postgraduate employees were highly perceived and agreed similar opinion towards trade
union activities of HR practices. The education group of undergraduate employees has less
perceived towards trade union activities in public sector. Overall mean score shows that
employees have moderately perceived towards trade union activities of HR practices in
public sector.
The ninth factor subordinate superior relationship of HR practices obtained F ratio was
13.852 and the p score was 0.004, which was significant at 1% level. It was found that
subordinate superior relationship of HR practices was varied based on their education
group. The p score was significant and post hoc test Duncan multiple range test was run.
School/ITI/Dip and postgraduate employees were highly perceived and agreed similar
opinion towards subordinate superior relationship of HR practices. The education group of
undergraduate employees has less perceived towards subordinate superior relationship in
public sector. Overall mean score shows that employees have moderately perceived
towards subordinate superior relationship of HR practices in public sector.
Compensation of HR practices achieved F ratio was 5.366 and p ratio was 0.005, which
was significant at 1% level. It is found that compensation of HR practices was varied based
on their education group. The p score was significant and post hoc test Duncan multiple
range test was run. School/ITI/Dip and postgraduate employees were highly perceived and
agreed similar opinion towards compensation of HR practices. The education group of
undergraduate employees has less perceived towards compensation in public sector.
Overall mean score shows that employees have moderately perceived towards
compensation of HR practices in public sector.
The factor performance appraisal system of HR practices calculated F ratio was 8.888 and
the p score was 0.001, which was significant at 1% level. It was found that performance
appraisal system of HR practices was varied based on their education group. The p score
was significant and post hoc test Duncan multiple range test was run. Postgraduate and
School/ITI/Dip employees were highly perceived and agreed similar opinion towards
performance appraisal system of HR practices. The education group of undergraduate
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employees has less perceived towards performance appraisal system in public sector.
Overall mean score shows that employees have moderately perceived towards performance
appraisal system of HR practices in public sector.
Overall HR practices calculated F ratio was 22.049 and the p score was 0.001, which was
significant at 1% level. It was found that overall HR practices were varied based on their
education group. The p score was significant and post hoc test Duncan multiple range test
was run. School/ITI/Dip and postgraduate employees were highly perceived and agreed
similar opinion towards overall HR practices. The education group of undergraduate
employees has less perceived towards overall HR practices in public sector. Overall mean
score shows that employees have moderately perceived towards overall HR practices in
public sector.
Findings
It is found that there is significant difference towards recruitment procedures, training and
development, employees motivational practices, communication, labour welfare facilities,
employee participation in management, trade union activities, grievance handling,
subordinate superior relationship, compensation and performance appraisal system based
education groups. It is also found that the education groups of School/ITI/Dip and
postgraduate of the public sector employees has perceived better HR practices when
compared undergraduate employees in public sector.
Conclusion
The study has been conducted to know the role of Human Resource Management Practices
that influences the employees’ opinion followed in Public Sector. In fact good planning
and the development of effective practices make regulatory compliance much easier. HRM
practices relate to specific practices, formal policies, and philosophies that are designed to
attract, develop, motivate, and retain employees who ensure the effective functioning and
survival of the organization.
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Comparative Analysis of the Power Consumption Techniques in
the Cloud Computing Environment
Sameer Nagpal
Neeraj Dahiya
Dr. Surjeet Dalal
Abstract
Cloud Computing has skyrocketed recently and has become a commercial reality. These
days cloud service providers provides services on the pay as you go model. The cost of the
cloud computing is influenced by the cloud vendor. Cost for managing the cloud has also
been increased as the power consumption by the cloud infrastructure has also increased. To
overcome these problems this paper proposes six power consumption techniques and
compares them on the bases of the energy consumed by them.
Keywords: Cloud Computing, power consumption, non-power aware, DVFS, ThrRs,
IqrMc, MadMmt, LrMu.
1. Introduction
Clouds are a large group of virtualized resources (such as hardware, development
platforms and services) that can be easily used and accessed. [1] These resources can be
reconfigured dynamically to accommodate a varying load or scale. This group of resources
is typically leveraged through the pay-as-you-go model, in which the infrastructure
provider provides guarantees through customized SLAs (Service Level Agreement). In this
growing market oriented towards the information technology of companies and
organizations, cloud computing is an emerging and attractive alternative to satisfy our day
to day increasing needs. Cloud computing provides virtual resources that are scalable.
Cloud computing provides services such as hardware, development platforms and storage,
software on demand and various applications. The services are virtually scalable.
There are three main entities in cloud ecosystem:
• Cloud consumers: Cloud Consumers are the ones who consumes the services provides
to them.
• Cloud Service Providers: Cloud Services providers are the ones who provides
services to the cloud consumers on their own infrastructure or third party infrastructure.
• Cloud Services: Cloud Services are the assistance provided by the Cloud Service
providers to the Cloud Consumers. Example: Storage, Platform, Software’s and
Infrastructures.
There are three types of service models offered by Cloud:
• Infrastructure as a Service (Iaas): IaaS is an instant computer infrastructure that is
deployed and managed over the Internet. Increase the demand quickly and pay only for
what you use. IaaS helps customers avoid the cost and complexity of buying and
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managing their own physical servers and other data center infrastructure. Each resource
is offered as a separate service component and customer only need to rent one
component for as long as they need it. Iaas offers its customers networks, storage and
other basic computing resources where customers can implement and run any
software.[4]
• Platform as a Service (Paas): Paas refers to cloud computing services that provide an
environment on demand to develop, test, implement and manage software applications.
Designed to help developers quickly create web or mobile applications, with PaaS
customers does not have to worry about configuring or managing the underlying
infrastructure of servers, storage, networks and databases needed for development.[3]
• Software as a Service (Iaas): SaaS is a method of providing software applications
over the Internet, on demand, and generally by subscription. With SaaS, cloud
providers host and manage the software application and underlying infrastructure, and
take care of any maintenance such as, For example, software updates and security
patches. Users connect to the application over the Internet, usually with a web browser
on their phone, tablet or PC.[2]
Along with all the benefits of Cloud Computing there are some challenges associated with
it. For example: security, performance, reliability, resource management etc. Power
Consumption in the Cloud infrastructure is the main problem in managing cloud [5]. To
establish a cloud, it requires installing of large number of computing resources together in
a single datacenter. These resources may vary from thousands to lakhs in number and they
may require an enormous amount of electrical energy. These resources uses energy not
only to work, they requires energy all the time even on ideal mode or standby mode. These
resources never efficiently use 100% of their full capacity. Even in ideal mode they are on
10% to 15% of their full capacity. Which is like wasting the energy because in the ideal
state they are not getting utilized instead they are just waiting for the commands?
2. Literature Review
1. In 2015, Kritika Sharma, Raman Maini, defines Comparative analysis of Energy
Efficiency in a Datacenter using DVFS with Non-Power Aware Datacenter, which
describes that the datacenter energy consumption is simulated for a datacenter that is
non-power aware. By the DVFS technique implementation on the same datacenter and
the results of simulations are then compared, and in conclusion it was found that the
consumption had been reduced by the proposed configuration.
2. In 2016, Madhu B.R., A.S. Manjunatha, Prakash Chandra, Chidananda Murthy
P, defines Minimizing Energy Consumption in Cloud Datacenters using Task
Consolidation, which describes the power consumption is directly proportional to the
processor's CPU usage and offers the task consolidation technique that affects user
requests, that is, the tasks at the virtual machine so as to maximize CPU usage and
minimize power consumption at the same time. By using CloudSim as the simulation
tool kit it has compared the proposed method with the traditional method.
3. In 2018, Bilal Ahmad, Sally McClean, Darryl Charles, Gerard Parr, defines
Analysis of Energy Saving Technique in CloudSim Using Gaming Workload
which describes that this paper addresses the solution for the energy saving problem by
enabling DVFS for gaming data centers. CloudSim simulation tool had been used for
implementation. The results demonstrate that less energy is consumed by implementing
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4.

5.

6.

7.

8.

9.

a DVFS approach in comparison with Non-Power Aware technique when tested with
same workload.
In 2017 Kamran, Dr Babar Nazir defines QoS Aware VM Placement and
Migration for Hybrid Cloud which describes this paper proposes an algorithm which
reduces the energy consumption during VM migration. It was found that the proposed
algorithm saves more energy than Non Power Aware (NPA), Dynamic Voltage and
Frequency Scaling (DVFS), Single Threshold (ST) and Minimization Migration Policy
(MMP) policies.
In 2013, Jagjeet Singh, Sarpreet Singh defines Optimized Energy Efficient
Resource Management in Cloud Data Center which describes the paper propose an
efficient resource management policy for virtualized Cloud data centers. Proposed
scheme Consider task scheduling algorithm and the maximum and minimum utilization
threshold value. If the utilization of CPU for a host falls below the minimum
threshold, all VMs have to be migrated from this host and the host has to be switched
off in order to eliminate idle power consumption. If utilization goes over maximum
threshold value then we migrate VMs from the host according to minimum cpu
utilization We present evaluation results showing that dynamic reallocation of VMs
brings substantial energy savings, thus justifying further development of the proposed
policy.
In 2017, Xinxin Mei, Qiang Wang, Xiaowen Chu defines A survey and
measurement study of GPU DVFS on energy conservation which describes This
paper aims at exploring the impact of GPU DVFS on the application performance and
power consumption, and furthermore, on energy conservation. This paper surveys the
characteristics and then summarizes research works on power and performance models.
In the research it was found that GPU DVFS has significant potential for energy
saving.
In 2011 Etienne Le Sueur and Gernot Heiser defines Dynamic Voltage and
Frequency Scaling: The Laws of Diminishing Returns which describes this paper
examining the potential of DVFS across three platforms with recent generations of
AMD processors. We ﬁnd that while DVFS is effective on the older platforms, it
actually increases energy usage on the most recent platform, even for highly memorybound workloads.
In 2013 Diary R. Suleiman, Muhammed A. Ibrahim, Ibrahim I. Hamarash defines
DYNAMIC
VOLTAGE
FREQUENCY
SCALING
(DVFS)
FOR
MICROPROCESSORS POWER AND ENERGY REDUCTION which describes
in the paper a proposed control loop of DVFS technique has been introduced. SPICE
simulation program results confirm the theory.
In 2010 Wen-Yew Liang and Po-Ting Lai, Che Wun Chiou defines An Energy
Conservation DVFS Algorithm for the Android Operating System which describes
in the paper, an energy conservation DVFS algorithm is proposed to achieve this goal.
It predicts and applies the critical speed as the target CPU frequency during the
program’s execution time. The algorithm relies on a prediction equation that is
constructed based on the correlation between the critical speed and the memory access
rate. They have implemented the algorithm on the Android operating system. Results
show that both the energy consumption and the performance can be improved than the
situation of simply selecting the lowest frequency.
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10. In 2015 Shalini Soni, Vimal Tiwari defines Energy Efficient Live Virtual Machine
Provisioning at Cloud Data Centers - A Comparative Study which describes the
paper surveyed various Live Virtual Machine Provisioning techniques and presented
the comparison among few benchmark techniques based on adaptive utilization
thresholds, as contribution to Green Cloud computing solutions. A performance
evaluation study and comparison is done using the CloudSim toolkit.
11. In 2010, Rodrigo N. Calheiros, Rajiv Ranjan, Anton Beloglazov, Cesar A. F. De
Rose and Rajkumar Buyya defines CloudSim: a toolkit for modeling and
simulation of cloud computing environments and evaluation of resource
provisioning algorithms which describes the paper propose CloudSim: an extensible
simulation toolkit that enables modeling and simulation of Cloud computing systems
and application provisioning environments. .The result of this case study proves that
the federated Cloud computing model signiﬁcantly improves the application QoS
requirements under ﬂuctuating resource and service demand patterns.
12. In 2015, Mohammed Rashid Chowdhury, Mohammad Raihan Mahmud and
Rashedur M. Rahman defines Implementation and performance analysis of
various VM placement strategies in CloudSim which describes in the paper the
problem of energy and performance, efficient dynamic VM consolidation approach is
introduced. The paper have proposed multiple redesigned VM placement algorithms
and introduced a technique by clustering VMs to migrate by taking account both CPU
utilization and allocated RAM. We implement and study the performance of our
algorithms on a cloud computing simulation toolkit known as CloudSim using
PlanetLab workload data. The results show the modified algorithm performs better.
13. In 2015, Xiaojun Ruan, Haiquan Chen defines Performance-to-Power Ratio
Aware Virtual Machine (VM) Allocation in Energy-Efﬁcient Clouds which
describes that this paper present a novel VM allocation algorithm called ”PPRGear”,
which leverages the Performance-to-Power ratios for various host types. By achieving
the optimal balance between host utilization and energy consumption, PPRGear is able
to guarantee that host computers run at the most power-efﬁcient levels (i.e., the levels
with highest Performance-to-Power ratios) so that the energy consumption can be
tremendously reduced with little sacriﬁce of performance. Results show that the
proposed algorithm performs better.
14. In 2016 Dr. Ramkumar Lakshminarayanan, Mr. Rajasekar Ramalingam defines
Usage of Cloud Computing Simulators and Future Systems In For Computational
Research which describes in the paper, the features, suitability, adaptability and the
learning curve of the existing Cloud Computing simulators and Future Systems are
reviewed and analyzed.
15. In 2017, Rahul Yadav and Weizhe Zhang defines MeReg: Managing Energy-SLA
Tradeoff for Green Mobile Cloud Computing which describes that the paper
proposed an adaptive heuristics energy-aware algorithm, which creates an upper CPU
utilization threshold using recent CPU utilization history to detect overloaded hosts
and dynamic VM selection algorithms to consolidate the VMs from overloaded or
underloaded host. The goal is to minimize total energy consumption and maximize
Quality of Service, including the reduction of service level agreement (SLA)
violations. CloudSim simulator is used to validate the algorithm and simulations are
conducted on real workload traces in 10 different days, as provided by PlanetLab.
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16. In 2014, Heena Kaushar, Pankaj Ricchariya, Anand Motwani defines Comparison
of SLA based Energy Efficient Dynamic Virtual Machine Consolidation
Algorithms which describes in the paper present a comparative analysis and results by
conducting a performance evaluation study of various existing energy efficient VM
consolidation techniques using real world workload traces from more than a thousand
VMs using CloudSim toolkit. This paper is aimed at helping cloud providers analyze
several power characteristics of their own technologies as well as pre-existing IT
resources to identify their favorability in the migration to the new energy efficient
cloud architectures. The results also helps in analyzing the existing frameworks and
offers substantial energy savings while effectively dealing with firm QoS requirements
negotiated by SLA.
17. In 2015, Kritika Sharma, Raman Maini defines Comparative Analysis of Host
Utilization Thresholds in Cloud Datacenters which describes in the paper, they
performed a comparative study on some of VM allocation usage thresholds. The
simulation is performed in the CloudSim toolkit. It has been concluded that, for the
same data center configurations and for the same workload, IQR utilization thresholds
offer the best results for energy efficiency and lower SLA violations.
18. In 2016, Saleh Atiewi, Salman Yussof, Mohd Ezanee defines A Review EnergyEfficient Task Scheduling Algorithms in Cloud Computing which describes, Load
balancing in cloud computing needs balancing three important steps through which an
application is processed. The three phases are data center selection, virtual machine
programming, and task scheduling in a selected data center. To efficiently use these
three tasks, this paper presents a review of different methods of planning energyefficient activities in a cloud environment. This paper also brief analysis of the various
programming parameters considered in these methods is also presented. The results in
the experiment shows that the best level of energy savings can be achieved using both
DVFS and DNS.
19. In 2013, Tom Guerout, Thierry Monteil, Georges Da Costa, Rodrigo neves
Calheiros, RajKumar Buyya, Mitai Alexandru defines Energy aware simulation
with DVFS which describes, this paper briefs us about the tools which are needed to
implement a simulator to support energy aware experimentation. This paper mainly
focuses on the implementation of DVFS simulation using use cases, one is a scientific
application and another is cloud applications.
20. In 2017, Monir Abdullah, Kuan Lu, Philipp Wieder, Ramin Yahyapour defines A
Heuristic-Based Approach for Dynamic VMs Consolidation in Cloud Data
Centers which describes, that this paper proposes a new heuristic approach for
dynamic consolidation of virtual machines (VMs) in data centers in the cloud. The
fastest incremental algorithm (FBFD) for the intelligent virtual machines assigned to
the hosts and the dynamic usage algorithm (DUR) for space and use of the virtual
machine have been successfully proposed. The results observed that the FBFD
heuristic algorithm produces better results compared to modiﬁed BFD algorithm in
terms of energy consumption and SLA violation. The simulation has been executed in
CloudSim simulator and shows that this proposed algorithm performs better than
current algorithm.
21. In 2015, Kritika Sharma, Raman Maini defines Comparative Analysis of Energy
Efficiency Algorithms for Cloud Datacenters which describes, in the document they
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implement a policy that uses the minimum migration time as a selection criterion for
virtual machines instead of the selection policy of virtual machines that can recognize
the consumption and compare it with the existing BFDP algorithm and with the nonpower aware algorithm also. The policy is simulated in the CloudSim toolkit and it is
verified that the policy that uses the minimum migration time provides energy
efficiency without compromising the performance of the system.
22. In 2017, Minxian Xu, Amir Vahid Dastjerdi, and Rajkumar Buyya defines Energy
Efﬁcient Scheduling of Cloud Application Components with Brownout which
describes, the paper briefs with the concept that DVFS and VM consolidation handles
overload effectively. This paper proposes a Brownout algorithm which can effectively
avoid overloading. The paper concludes that this approach saves more energy than
DFVS and VM consolidation.
3. Algorithms
Non-power aware
Power Data center Non Power Aware is a class that represents a non-power aware data
center in the context of power-aware simulations. A simulation of a heterogeneous nonpower aware data center: all hosts consume maximum power all the time.
• Implementation of non-power aware
The CloudSim simulator has been used to simulate the techniques. The CloudSim package
is deployed on the Eclipse IDE. The simulation is carried with one datacenter. The number
of hosts created in datacenter is 50 and the number of virtual machines created is 50. The
hosts can have either 1860 or 2660 MIPS. The virtual machines can have 2500, 2000, 1000
or 500 MIPS.
Step 1: Initialization: Initialize the CloudSim package.
Step 2: Create Datacenter: The datacenter class is used to create datacenter. To create
datacenter we need to create hosts. The number of hosts can vary with the simulation.
Step 3: Create Hosts: Host class defined in the CloudSim package is used to create the
hosts in the datacenter. For each host we need to define the number of processors and their
MIPS (Millions of instructions processed per second) rating.
Step 4: Create Virtual Machines: Virtual machines are created by using the inbuilt class
Vm. Vm class accepts a list of Vms. Each Vm has specifications like MIPS, size, RAM,
bandwidth, number of processing elements and the Cloudlet scheduling policy.
Step 5: Allocate Hosts to the Vm: After the creation of hosts and Vms, virtual machines
are allocated to the hosts. The scheduling policy of virtual machines is specified while
creating the host. The scheduling of virtual machines on the hosts can be eithr Time Shared
or Space Shared depending on the policy getting implemented.
Step 6: Allocate cloudlets to the Vm: The cloudlets are allocated to the virtual machines.
Step 7: Start Simulation: After all the allocations, simulation can be started. CloudSim
provides a method start Simulation() for this purpose. Time limit of simulation is also be
provided.
Step 8: Calculate Utilization and Energy: Utilization and energy is calculated after each
time frame. The requested MIPS will be equal to the total allocated MIPS and there will be
no Vm migration taken place. As this technique work on the principle that all host will
consume maxi-mum power all the time.
Step 9: Host with 0% utilization: The host which is not getting used will not be shut
down.
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Step 10: When simulation ends, Cloud Information Service notify all the cloud entities to
shut down. Calculate the net energy consumption of the datacenter and number of host
shutdowns.
• Result

•

Fig. 1
Flow Chart

Fig. 2
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DVFS
DVFS stands for Dynamic Voltage and Frequency Scaling. The Dynamic Voltage and
Frequency Scale (DVFS) describes the use of two techniques of energy saving (dynamic
frequency scale and dynamic voltage scale) used to save energy in embedded systems,
including mobile phones. This type of energy saving is different from what most of us
think of in general, like reserve power or hibernation. All of these are useful, of course. It
is possible to reduce the power absorbed by the integrated system by lowering the
frequency and/or voltage of the CPU and connected peripherals.
• Implementation of DVFS
The CloudSim simulator has been used to simulate the techniques. The CloudSim package
is deployed on the Eclipse IDE. The simulation is carried with one datacenter. The number
of hosts created in datacenter is 50 and the number of virtual machines created is 50. The
hosts can have either 1860 or 2660 MIPS. The virtual machines can have 2500, 2000, 1000
or 500 MIPS.
Step 1: Initialization: Initialize the CloudSim package.
Step 2: Create Datacenter: The datacenter class is used to create datacenter. To create
datacenter we need to create hosts. The number of hosts can vary with the simulation.
Step 3: Create Hosts: Host class defined in the CloudSim package is used to create the
hosts in the datacenter. For each host we need to define the number of processors and their
MIPS (Millions of instructions processed per second) rating.
Step 4: Create Virtual Machines: Virtual machines are created by using the inbuilt class
Vm. Vm class accepts a list of Vms. Each Vm has specifications like MIPS, size, RAM,
bandwidth, number of processing elements and the Cloudlet scheduling policy.
Step 5: Allocate Hosts to the Vm: After the creation of hosts and Vms, virtual machines
are allocated to the hosts. The scheduling policy of virtual machines is specified while
creating the host. The scheduling of virtual machines on the hosts can be eithr Time Shared
or Space Shared depending on the policy getting implemented.
Step 6: Allocate cloudlets to the Vm: The cloudlets are allocated to the virtual machines.
Step 7: Start Simulation: After all the allocations, simulation can be started. CloudSim
provides a method startSimulation() for this purpose. Time limit of simulation is also be
provided.
Step 8: Calculate utilization and energy consumed at the end of each time frame: The
time frames or time slots are defined before starting the simulation after each time frame.
Step 9: Switch off the hosts with 0% utilization: The DVFS power aware policy checks
after each time frame whether any host has utilization equal to 0%. If any such host is
found the power of that host is turned off to save the energy.
Step 10: When simulation ends, Cloud Information Service notify all the cloud entities to
shut down. Calculate the net energy consumption of the datacenter and number of host
shutdowns.
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Flow Chart

Fig. 3
Result

Fig. 4
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ThrRs
ThrRs stands for Static Threshold (THR) VM allocation policy and Random Selection
(RS) VM selection policy. This is based on monitoring CPU usage of a host, if it falls
below some set minimum threshold then all the VMs are required to be have to be
transferred to another node. The host will then put to low energy mode or put to sleep so as
to conserve power. Conversely, when CPU utilization rises above the maximum threshold,
then only some VMs ought to be transferred from this node. If CPU utilization falls under
lower threshold, all VMs must be moved from the server to avoid performance
degradation.
• Implementation of ThrRs
The CloudSim simulator has been used to simulate the techniques. The CloudSim package
is deployed on the Eclipse IDE. The simulation is carried with one datacenter. The number
of hosts created in datacenter is 50 and the number of virtual machines created is 50. The
hosts can have either 1860 or 2660 MIPS. The virtual machines can have 2500, 2000, 1000
or 500 MIPS.
Step 1: Initialization: Initialize the CloudSim package.
Step 2: Create Datacenter: The datacenter class is used to create datacenter. To create
datacenter we need to create hosts. The number of hosts can vary with the simulation.
Step 3: Create Hosts: Host class defined in the CloudSim package is used to create the
hosts in the datacenter. For each host we need to define the number of processors and their
MIPS (Millions of instructions processed per second) rating.
Step 4: Create Virtual Machines: Virtual machines are created by using the inbuilt class
Vm. Vm class accepts a list of Vms. Each Vm has specifications like MIPS, size, RAM,
bandwidth, number of processing elements and the Cloudlet scheduling policy.
Step 5: Allocate Hosts to the Vm: After the creation of hosts and Vms, virtual machines
are allocated to the hosts. The scheduling policy of virtual machines is specified while
creating the host. The scheduling of virtual machines on the hosts can be eithr Time Shared
or Space Shared depending on the policy getting implemented.
Step 6: Allocate cloudlets to the Vm: The cloudlets are allocated to the virtual machines.
Step 7: Start Simulation: After all the allocations, simulation can be started. CloudSim
provides a method startSimulation() for this purpose. Time limit of simulation is also be
provided.
Step 8: Calculate Utilization: Utilization will be calculated after each time slot. If the
utilization threshold is less then set threshold then transfer all the Vms to another node and
the host is put on low energy mode or sleep to save energy. If the utilization threshold
reached maximum threshold then Vms need to be transferred for performance. If the
utilization threshold remains under minimum threshold then the Vms are moved from
server to escape performance degradation.
Step 9: The host with 0% utilization: Put the host to low energy mode or put to sleep to
save energy.
Step 10: When simulation ends, Cloud Information Service notify all the cloud entities to
shut down. Calculate the net energy consumption of the datacenter and number of host
shutdowns. Calculate number of Vms migrations and performance degradation due to
migration and number of host shut down are also calculated.
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•

•

Results

Fig. 5
Flow Chart

Fig. 6
IqrMc
IqrMc stands for Inter Quartile Range (IQR) VM allocation policy and Maximum
Correlation (MC) VM selection policy. It is method of allocation of virtual machine in
cloud system. This is a method of adaptive utilization Threshold which is work statics.
(IQR) interquartile range IQR= Q3-Q1, it is very similar of MAD (mean absolute
deviation). The Maximum Correlation (MC) policy is based on idea is that the higher the
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correlation between the resource usage by applications running on an oversubscribed
server.
• Implementation of IqrMc
The CloudSim simulator has been used to simulate the techniques. The CloudSim package
is deployed on the Eclipse IDE. The simulation is carried with one datacenter. The number
of hosts created in datacenter is 50 and the number of virtual machines created is 50. The
hosts can have either 1860 or 2660 MIPS. The virtual machines can have 2500, 2000, 1000
or 500 MIPS.
Step 1: Initialization: Initialize the CloudSim package.
Step 2: Create Datacenter: The datacenter class is used to create datacenter. To create
datacenter we need to create hosts. The number of hosts can vary with the simulation.
Step 3: Create Hosts: Host class defined in the CloudSim package is used to create the
hosts in the datacenter. For each host we need to define the number of processors and their
MIPS (Millions of instructions processed per second) rating.
Step 4: Create Virtual Machines: Virtual machines are created by using the inbuilt class
Vm. Vm class accepts a list of Vms. Each Vm has specifications like MIPS, size, RAM,
bandwidth, number of processing elements and the Cloudlet scheduling policy.
Step 5: Allocate Hosts to the Vm: After the creation of hosts and Vms, virtual machines
are allocated to the hosts. The scheduling policy of virtual machines is specified while
creating the host. The scheduling of virtual machines on the hosts can be either Time
Shared or Space Shared depending on the policy getting implemented.
Step 6: Allocate cloudlets to the Vm: The cloudlets are allocated to the virtual machines.
Step 7: Start Simulation: After all the allocations, simulation can be started. CloudSim
provides a method startSimulation() for this purpose. Time limit of simulation is also be
provided.
Step 8: Calculate Utilization and Energy: Utilization and Energy will be calculate for
each time frame. If the requested MIPS for a host is more than the total allocated MIPS,
then migrate the Vm and calculate the utilization. If the requested MIPS and the total
allocated MIPS are the same then the utilization will be calculated for the host and no
migration will take place.
Step 9: Host with 0%utilization: The host with 0% utilization will be switched off to save
power.
Step 10: When simulation ends, Cloud Information Service notify all the cloud entities to
shut down. Calculate the net energy consumption of the datacenter and number of host
shutdowns. Calculate number of Vms migrations and performance degradation due to
migration and number of host shut down will also be calculated.
• Result

Fig. 7

43

International Journal of Management, IT & Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com

International Journal of Management, IT & Engineering
Vol. 8 Issue 8(1), August 2018,
ISSN: 2249-0558 Impact Factor: 7.119
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International
Serial Directories Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in
Cabell’s Directories of Publishing Opportunities, U.S.A

•

Flow Chart

Fig. 8
MadMmt
MadMmt stands for Median Absolute Deviation (MAD) VM allocation policy and
Minimum Migration Time (MMT) VM selection policy. The Median Absolute Deviation
(MAD) is a measure of statistical distribution. The Minimum Migration Time (MMT)
policy migrates a VM v that wants the minimum time to whole a migration comparatively
to the other VMs billed to the host. The migration time is estimated as the amount of RAM
exploited by the VM separated by the network bandwidth available for the host j.
• Implementation of MadMmt
The CloudSim simulator has been used to simulate the techniques. The CloudSim package
is deployed on the Eclipse IDE. The simulation is carried with one datacenter. The number
of hosts created in datacenter is 50 and the number of virtual machines created is 50. The
hosts can have either 1860 or 2660 MIPS. The virtual machines can have 2500, 2000, 1000
or 500 MIPS.
Step 1: Initialization: Initialize the CloudSim package.
Step 2: Create Datacenter: The datacenter class is used to create datacenter. To create
datacenter we need to create hosts. The number of hosts can vary with the simulation.
Step 3: Create Hosts: Host class defined in the CloudSim package is used to create the
hosts in the datacenter. For each host we need to define the number of processors and their
MIPS (Millions of instructions processed per second) rating.
Step 4: Create Virtual Machines: Virtual machines are created by using the inbuilt class
Vm. Vm class accepts a list of Vms. Each Vm has specifications like MIPS, size, RAM,
bandwidth, number of processing elements and the Cloudlet scheduling policy.
Step 5: Allocate Hosts to the Vm: After the creation of hosts and Vms, virtual machines
are allocated to the hosts. The scheduling policy of virtual machines is specified while
creating the host. The scheduling of virtual machines on the hosts can be eithr Time Shared
or Space Shared depending on the policy getting implemented.

44

International Journal of Management, IT & Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com

International Journal of Management, IT & Engineering
Vol. 8 Issue 8(1), August 2018,
ISSN: 2249-0558 Impact Factor: 7.119
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International
Serial Directories Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in
Cabell’s Directories of Publishing Opportunities, U.S.A

Step 6: Allocate cloudlets to the Vm: The cloudlets are allocated to the virtual machines.
Step 7: Start Simulation: After all the allocations, simulation can be started. CloudSim
provides a method startSimulation() for this purpose. Time limit of simulation is also be
provided.
Step 8: Calculate Utilization: Utilization will be calculated for each time frame. If the
requested MIPS is greater than the total allocated MIPS then the host will be considered
under allocated MIPS for Vm. This will lead to Vm migration as it is under allocated.
Step 9: The host with 0% utilization: Put the host to sleep to save energy.
Step 10: When simulation ends, Cloud Information Service notify all the cloud entities to
shut down. Calculate the net energy consumption of the datacenter and number of host
shutdowns. Calculate number of Vms migrations and performance degradation due to
migration and number of host shut down are also calculated.
• Result

•

Fig. 9
Flow Chart

Fig. 10

45

International Journal of Management, IT & Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com

International Journal of Management, IT & Engineering
Vol. 8 Issue 8(1), August 2018,
ISSN: 2249-0558 Impact Factor: 7.119
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International
Serial Directories Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in
Cabell’s Directories of Publishing Opportunities, U.S.A

LrMu
LrMu stands for Local Regression (LR) VM allocation policy and Minimum Utilization
(MU) VM selection policy. LR is a VM allocation policy that uses Local Regression (LR)
to predict host utilization (load) and define if a host is overloaded or not. MU is a VM
selection policy that selects for migration the VM with Minimum Utilization (MU) of
CPU.
• Implementation of LrMu
The CloudSim simulator has been used to simulate the techniques. The CloudSim package
is deployed on the Eclipse IDE. The simulation is carried with one datacenter. The number
of hosts created in datacenter is 50 and the number of virtual machines created is 50. The
hosts can have either 1860 or 2660 MIPS. The virtual machines can have 2500, 2000, 1000
or 500 MIPS.
Step 1: Initialization: Initialize the CloudSim package.
Step 2: Create Datacenter: The datacenter class is used to create datacenter. To create
datacenter we need to create hosts. The number of hosts can vary with the simulation.
Step 3: Create Hosts: Host class defined in the CloudSim package is used to create the
hosts in the datacenter. For each host we need to define the number of processors and their
MIPS (Millions of instructions processed per second) rating.
Step 4: Create Virtual Machines: Virtual machines are created by using the inbuilt class
Vm. Vm class accepts a list of Vms. Each Vm has specifications like MIPS, size, RAM,
bandwidth, number of processing elements and the Cloudlet scheduling policy.
Step 5: Allocate Hosts to the Vm: After the creation of hosts and Vms, virtual machines
are allocated to the hosts. The scheduling policy of virtual machines is specified while
creating the host. The scheduling of virtual machines on the hosts can be either Time
Shared or Space Shared depending on the policy getting implemented.
Step 6: Allocate cloudlets to the Vm: The cloudlets are allocated to the virtual machines.
Step 7: Start Simulation: After all the allocations, simulation can be started. CloudSim
provides a method startSimulation() for this purpose. Time limit of simulation is also be
provided.
Step 8: Calculate Utilization: Utilization will be calculated at the end of each time frame.
If the requested MIPS is greater than the total allocated MIPS then the host is considered as
under allocated for Vm. If the utilization of Vm is minimum then it is considered for
migration.
Step 9: The host with 0% utilization: Put the host will be shut down to save energy or put
to sleep.
Step 10: When simulation ends, Cloud Information Service notify all the cloud entities to
shut down. Calculate the net energy consumption of the datacenter and number of host
shutdowns. Calculate number of Vms migrations and performance degradation due to
migration and number of host shut down are also calculated.
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•

•

Results

Fig. 11
Flow Chart

Fig. 12
4. Conclusion
In this paper we have implemented six types of power consumption techniques. Based on
the energy that they are consuming is mentioned below:
• For a non-power aware cloud gives the total energy consumption as 150.68 KWh
• For a DVFS cloud gives the total energy consumption as 52.98 KWh
• For a ThrRs cloud gives the total energy consumption as 40.97 KWh
• For a IqrMc cloud gives the total energy consumption as 46.86 kWh
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• For a MadMmt cloud gives the total energy consumption as 45.61 KWh
• For a LrMu cloud gives the total energy consumption as 35.38 KWh
Thus, the overall energy consumption of the datacenter is decreased by 77% approximately
for the given configuration of the datacenter.
Hence LrMu is an energy saving technique among the six techniques simulated. This
technique is used to reduce the power consumption by the host. This is done if the
requested MIPS is greater than the total allocated MIPS then the host is considered as
under allocated for virtual machine. If the utilization of virtual machine is minimum then it
is considered for migration and the host is then shutdown to save energy. This technique is
an efficient technique to reduce the power consumption of the datacenter, as it reduces the
energy consumption by approximately 77% with high performance.
• Comparative analysis of the Algorithms
Algorithms.
Energy Consumption No.
of
VM No.
of
Host
Migrations
Shutdown
Non-power aware
150.68 Kwh
0
29
DVFS
52.98 Kwh
0
29
ThrRs
40.97 kwh
4302
1367
IqrMc
46.86 kwh
5085
1517
MadMmt
45.61 kwh
5265
1528
LrMu
35.38 kwh
2808
816
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Confident and Viable Load Balancing of Data Centers in Cloud
Computing
Monika, Dr. Kalpana Sharma 
Dr. Vivek Jaglan
Abstract
We consider the situation where a cloud specialist organization (CSP) works numerous
geo-disseminated datacenters to give Internet-scale benefit. Our goal is to limit the
aggregate power and data transmission taken a toll by mutually advancing power
obtainment from discount markets and geological load adjusting (GLB), i.e., powerfully
steering workloads to areas with less expensive power. Under the perfect setting where
correct estimations of market costs and workloads are given, this issue decreases to a
straightforward direct programming and is anything but difficult to fathom. In any case,
under the sensible setting where just conveyances of these factors are accessible, the issue
unfurls into a non-convex unending dimensional one and is trying to comprehend. One of
our fundamental commitments is to build up a calculation that is demonstrated to take care
of the testing issue ideally, by investigating the full plan space of key offering. Follow
driven assessments support our hypothetical outcomes, exhibit quick merging of our
calculation, and demonstrate that it can diminish the cost for the CSP by up to 20% as
contrasted and gauge choices. This paper features the fascinating part of vulnerability in
workloads and market costs, estimated by their fluctuations. While vulnerability in
workloads falls apart the cost-sparing execution of joint power acquirement and GLB,
irrationally, vulnerability in advertise costs can be abused to accomplish a cost decrease
much bigger than the setting without value vulnerability.
Keywords: Cloud Computing, Load Balancing, Data Centers
I. Introduction
Cloud computing is imagined as a powerful methods for furnishing overall purchasers with
on-request figuring assets helpfully. Because of the upsides of high asset use, solid
processing capacity, high reliability, and quick versatility of distributed computing,
numerous Internet workloads are handled in cloud server farms.
There have been loads of plans on diminishing the musical show rational cost/vitality cost
of cloud server farms [3], [12], for example, dynamic server provisioning, spatial/worldly
load balancing, vitality stockpiling, consolidating sustainable power sources, halfway
execution, and taking an interest sought after reaction programs of savvy frameworks. Rao
et al. [6] proposed a land stack adjusting (GLB) plan to limit the vitality cost of
information focuses in deregulated power markets. Islam et al. [7] displayed a waterobliged GLB plan to limit the operational cost of server farms. Guo and Fang [8] proposed
a vitality cost sparing technique for server farms utilizing vitality capacity. Xu and Li [9]
researched the issue of lessening the pinnacle control request and vitality cost of server
farms utilizing halfway execution. Yu et al. [10], [11] considered the issue of diminishing
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the vitality/operational cost for geo-conveyed server farms in shrewd micro-grids with the
thought of power offering/purchasing, vitality stockpiling, stack adjusting, sustainable
power sources, and dynamic server provisioning or standard tial execution. Moreover, the
operational cost of cloud information focuses could be counterbalanced halfway by
temperate remuneration acquired from the cooperation of interest reaction programs [12].

Figure 1
Not quite the same as existing plans, we expect to decrease the operational cost of cloud
server farms with the assistance of mist gadgets [13], [14], which are fit for offering certain
preferences by serving adjacent cloud clients, e.g., staying away from wide-region
organize (WAN) engendering delay and reducing system data transfer capacity cost. Since
haze gadgets may not be claimed by a cloud specialist organization [13], the cloud benefit
supplier ought to repay them for their endeavors in serving client demands. When taking
temperate remuneration into thought, the ideal number of solicitations handled locally by
each mist gadget ought to be chosen. Therefore, existing burden adjusting plans produced
for cloud information focuses cannot be connected straightforwardly and it is important to
upgrade a cost-product stack adjusting calculation for the haze cloud framework. To
accomplish the above point, we first define a haze helped operational cost minimization
issue for the cloud specialist co-op, which is an expansive scale blended whole number
straight programming (MILP). To understand the detailed problem efficiently, we propose
a parallel and circulated stack balancing calculation with low computational
unpredictability based on Proximal Jacobian Alternating Direction Method of Multipliers
(PJ-ADMM) [15]. In spite of the fact that ADMM-based calculation has been created in
[9] for the operational cost decrease of cloud server farms, it couldn't be straightforwardly
utilized in our issue since standard ADMM is pertinent to the raised enhancement issue
with two-square factors, while there are four-square factors in our enhancement issue.
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Figure 2
The commitments of this paper could be condensed beneath:
• We define a haze helped operational cost minimization issue for a cloud specialist
organization, where the cost comprises of four sections, to be specific the vitality cost
of cloud server farms, arrange data transfer capacity cost, income misfortune because
of the WAN engendering delay, and the monetary remuneration paid to haze gadgets.
• We propose a parallel and circulated calculation for the figured issue in view of PJADMM. Note that the proposed calculation has low computational many-sided quality
since all choices could be made in view of close-frame articulations or twofold hunt.
• Extensive re-enactments demonstrate that the proposed calculation could assist the
cloud with saving operational cost successfully within the sight of haze gadgets.
Whatever is left of this paper is sorted out as takes after. Segment II presents the
framework show and the issue reception. Area III proposes a circulated calculation based
on PJ-ADMM. At that point, we direct broad recreations in Section IV. At long last,
conclusions are made in Section V.
II. Model And Formulation
The framework demonstrate contemplated in this paper is appeared in Fig. 1, where the
cloud gives administration to its cloud clients. To enhance the client encounter and lessen
organize bandwidth cost, haze gadgets (e.g., switches, servers, workstations) in FIGURE 1.
Framework show. The region of cloud clients could be chosen as aides of the cloud.
Consequently, haze gadgets would get conservative remuneration for their endeavors.
Assume there are N profit capable mist gadgets and K geologically circulated cloud
information focuses in the considered mist cloud framework. To serve J composes of
solicitations (this paper principally centers around delay-touchy demands) from close-by
cloud clients, each haze gadget I (1 _ I _ N) ought to choose the sort and amount of
application solicitations to be prepared.
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Figure 3
At that point, the rest of the solicitations are dispatched to cloud server farms. In the
accompanying parts, we would give the models identified with workload assignment,
control utilization, operational cost. At that point, we detail a mist helped operational cost
minimization issue, which is fathomed occasionally toward the start of each availability,
e.g., each 60 minutes.
III. Related Works
Distributed computing, a sort of Internet-based worldview, alludes to the two applications
conveyed as administrations over the Internet also, the equipment and programming in the
server farms that give these administrations [14], [15]. The exploration on Cloud
computing has pulled in awesome consideration with a substantial amount of written
works. For illustration, Armbrust et al. [26] measured correlations between cloud and
regular processing, and recognize the best specialized furthermore, nontechnical deterrents
and chances of cloud figuring. The development of Cloud computing has set up a pattern
toward building monstrous, vitality hungry, and geologically circulated Internet server
farms as cloud servers. Due to their gigantic vitality utilization, Rao et al. [9], [11]
examined how to organize the accumulation of server farms to limit the power cost while
keeping up the nature of the Cloud computing administration. This paper expands from the
current related papers on Cloud computing to a recently risen worldview named mist
processing. Be that as it may, the change isn't inconsequential, since mist is very unique in
relation to cloud in terms of area, circulation, and registering capacity.
Then again, mist registering, described by expanding Cloud computing to the system edge,
has turned into a popular expression today [12], [13]. With comparative structures, for
example, cloudlet, tail me cloud, and edge registering, haze processes gets significant
consideration as of late. For instance, Bonomi et al. [10] characterized the attributes of
haze registering which make it a suitable stage for various basic administrations and
applications in Internet of Things and huge information examination. Stojmenovic and
Wen [12] and Stojmenovic [13] inspected a bunch of written works that extend the
applications of mist registering to a progression of genuine situations, for example, shrewd
matrix, vehicular systems, digital physical frameworks, and so on. Security and protection
issues are additionally revealed concurring to current mist figuring worldview. Since the
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mist isn't to substitute yet to supplement the cloud, it is deserving of examining the
collaboration and participation between them. Be that as it may, existing systems should be
changed to oblige the bi-layer mist cloud display. As far as anyone is concerned, an orderly
system of calculation and correspondence co-plan does not appear to be examined so far
with regards to mist cloud. This paper fills in as a beginning stage to address this issue, in
which we examine the tradeoff between control utilization and deferral in the mist Cloud
computing framework.
IV. Design Issues in Virtualized Data Centers
An arrangement of configuration issues need to considered amid the procedure of server
farm virtualization. We center around two of the issues, i.e., stack adjusting and multitenure, in view of the reasons as takes after.

Figure 4
In distributed computing, stack adjusting is basic to disperse the dynamic nearby workload
equitably over every one of the hubs what's more, joins. It accomplishes boosted client
fulfillment and cost proficiency by guaranteeing a savvy and reasonable allotment of each
bit of asset. Legitimate load adjusting helps in limiting asset utilization, actualizing flop
finished, empowering adaptability, keeping away from bottlenecks and over provisioning.
In addition, it lessens the likelihood of equipment disappointment on over-burden has.
Additionally, stack adjusting is central to making scale-out web administrations [8]. What's
more, the conduct of a occupant's virtual private cloud could be malevolent for different
inhabitants [9], accordingly, the system asset designation ought to be suitably limited. The
above through and through is just piece of the reasons why stack adjusting is vital in server
farms.
Consequently, stack adjusting lies at the core of the back-end of system virtualization, and
remains an interesting issue in the examination network. Much work [10] approaches this
issue from various points and, different load adjusting hones in server farms have been
proposed. In a heap adjusted condition, activity on the connections ought not to change
drastically all through the system. In this case, data transfer capacity requests on the
connections are directed so that heaps are under control. Along these lines,
oversubscription, the proportion of the most pessimistic scenario total data transfer
capacity request on a connection to the transfer speed limit of the connection, can be
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utilized as a metric to assess the result of load adjusting. On the off chance that a system
topology permits no more prominent than 1:1 oversubscription on its connections, at that
point every one of the servers associated with the system can possibly speak with different
servers at full data transfer capacity of their nearby system interface cards (NICs).
Be that as it may, because of the cost concern, most business information focus plans
embrace oversubscription bigger than 1 [11]. Our virtualization structure uses an online
calculation to accomplish an arrived at the midpoint of oversubscription all through the
server farm. The calculation is portrayed in Section 4.
At the front-end, a virtualized server farm arrangements a cloud inhabitant with a
deliberation of a consistent private system controlled and detached similarly as a devoted
physical framework [12], which is known as a virtual private cloud (VPC). VPC is a sort of
Cloud computing that conveys comparable points of interest to open cloud, including
adaptability what's more, self-benefit, yet through a restrictive design.
Dissimilar to open mists, which convey administrations to various associations, a VPC is
committed to a solitary association, or on the other hand an occupant.
The general population cloud ought to be characterized as a multi-occupant condition,
where inhabitants purchase a small amount of asset from the cloud which is imparted to
various different occupants. In a perfect world, a multi-inhabitant server farm ought to give
an reflection to each occupant that it is permitted to plan its system as though it exclusively
possesses the server farm [13]. From the inhabitant's perspective, it needs the capacity to
move unmodified workloads from the undertaking systems to benefit supplier server farms,
holding the same systems administration designs of their home system [14]. Along these
lines, the organizing layer should bolster comparative properties to the registering layer, in
which self-assertive system topologies and tending to designs could be overlaid onto the
same physical system, paying little heed to facilitating applications, designer situations, or
real inhabitants. This craving is frequently alluded to as shared multi-occupancy [14]. The
quantity of endpoints in a VPC is developing and the correspondence designs between
endpoints are getting to be progressively difficult to foresee. Therefore, clients are
requesting tried and true, unique availability between endpoints, anticipating that the cloud
should oblige any movement framework, as long as the movement to the endpoints does
not overpower the limit of the particular entrance and departure joins [17].
Keeping in mind the end goal to suit the dynamic network requests from inhabitants, in our
structure, each endpoint is engaged to at the same time send movement to the various
endpoints in the VPC at ensured transfer speed. Considering the way that noticeable
endpoints from the occupant's purpose of see shape a subset of the considerable number of
endpoints in the VPC, the occupant would have a figment that, all the processing hubs
inside the private cloud, alongside the virtual connections interconnecting the hubs, frame
an entire chart. Accordingly, the heterogeneous nature among the private mists is no longer
an issue, in light of the fact that any movement grid is effortlessly feasible, as appeared in
Fig. 2.
A movement framework totally depicts the activity design among all the VMs in a VPC.
For the total chart hallucination, we receive the movement display proposed in [17], in
light of the fact that it is both sufficiently clear and sufficiently general—the main
imperative is that the departure and entrance activity is limited by nearby system interface.
As a result of these highlights, this model has been usually utilized in past deals with
DCNs [18], [19], [22].
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V. Problem Statement
The issue we think about in this paper can be illustrated as takes after. Given a physical,
exposed metal server farm framework as the information, it should be changed into an
arrangement of virtualized private mists as the yield. In this procedure, an arrangement of
configuration issues ought to be considered. Our structure gives an answer for this change
which centers around two of the issues. From the cloud suppliers' perspective, we consider
the effectiveness of using the gadgets in the framework. In the in the interim, from the
cloud inhabitants' perspective, we are worried about the client encounter. In this manner,
our structure has the accompanying two highlights.
• Load adjusting is internationally accomplished. Problem areas are disposed of by an
upper limited oversubscription for each connection in the server farm. The heap
adjusting prompts proficient utilization of system gadgets subsequently lessens the cost
of the foundation.
• Each virtualized private cloud is prepared for any conceivable movement network,
thusly; heterogeneous requests from different occupants can be satisfied. A VM can
speak with all different VM(s) in the private cloud in parallel, as long as the NICs of
the comparing physical servers are not depleted.
VI. Framework Model
This area depicts the framework system, the definitions of undertakings and assets, and the
lines of assets and errands.
A. Framework
In this paper, the framework system display is appeared in Fig. 1, in which the assignment
supervisor oversees undertaking demands that the client submits. In the meantime, it
breaks down and forms these demands and partitions assignments into three lines: 1) CPU
serious; 2) I/O escalated; and 3) memory concentrated, as indicated by their requests for
assets.
The neighborhood asset chief screens and oversees nearby asset hubs. It occasionally
screens neighborhood virtual assets to decide their CPU, I/O, and memory stack data, also,
to present the data to the worldwide asset director. The worldwide asset supervisor
occasionally gathers and refreshes data from nearby asset directors. It at that point
separates assets into three lines as indicated by the heaps of the CPU, I/O, and memory
from little to huge.
The scheduler gathers this assignment and asset data from the assignment director and the
worldwide asset chief. The scheduler is in charge of distributing undertakings to assets
utilizing the joining crest booking technique, which this paper proposes, as per this data
with respect to the undertakings and assets.
B. Meanings of Resources and Tasks
In the first place, it is accepted that there are N assets U = {u1, u2, . . . , ui, . . . , uN} and K
assignments {T1, T2, . . . , Tj, . . . , TK} in the present arrangement of distributed
computing.
Here, cloud assets allude to virtual assets.
Definition 1: Resources: Here, an asset is a solitary virtual machine. Each virtual asset
cloud is characterized by the parameters of its CPU, I/O, and memory. In other words, Ui =
(Ci,Oi,Mi). These three parameters are illustrative of CPU use, I/O holding up time, and
memory utilization. These parameters originate from the worldwide asset director, which
occasionally gathers and updates data from neighborhood asset directors.
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Definition 2: Tasks, Tj = (Cj, Lj,Mj,Dj): The initial three parameters are 1) CPU
utilization; 2) errand size; and 3) memory that the client applies to utilize, and Dj is the due
date of the assignment. Assignment estimate is the extent of the undertaking, and it is
equivalent to the length of the assignment. These parameters originate from the assignment
chief and are put together by clients.
It is additionally important to decide I/O use data, but asks for CPU and memory.
Definition 3 figures the parameter of I/O utilization as takes after. Definition 3: The I/O
utilization of the undertaking Tj is characterized as Oj = Lj Cj . Lj is the undertaking size,
and Cj demonstrates the limit of CPU finishing the assignment Tj . The I/O use of the
errand Tj can't be decided specifically. I/O use is worried to the errand measure and the
limit of CPU. Here, I/O use is evaluated by the rate of Lj and Cj.
Definition 4: According to these definitions, assignment asset necessities and asset limit in
the framework were characterized as takes after. These parameters (Ci,Oi,Mi) mirror the
asset limit which can give the CPU, I/O, and memory. At a similar time, these parameters
(Cj,Oj,Mj) mirror the errands asset necessity of the CPU, I/O, and memory. Presumption 1:
It is accepted that the data of client submitted is trusted, that the data with respect to asset
request, which is put together by the client, is precise where the parameter Lj can be given
precisely. Dj is the due date by which the client expects that the errand will be finished.
The parameters (Cj, Mj) are the qualities assessed by the client and are sufficient to finish
the undertaking.
Supposition 2: The parameters of the assignment may change amid its lifetime; most
assignments have their stage practices. This implies that an assignment could be CPU
concentrated amid one phase however memory serious amid another stage. In this paper,
for straightforwardness, it is here accepted that these parameters are settled and do not
change amid the lifetime of the assignment.
Supposition 3: The assets are dynamic in distributed computing. Consequently, these
parameters (Ci,Oi,Mi) are the first esteem. As indicated by the framework show, the
neighborhood asset director occasionally screens neighborhood virtual assets to decide
their CPU, I/O, and memory stack data and to submit the data to the worldwide asset chief.
The worldwide asset chief intermittently gathers and updates data from neighborhood asset
administrators. This implies these parameters (Ci,Oi,Mi) are refreshed occasionally.
In distributed computing, virtualization innovation can be utilized to screen asset
utilization. In the event that the limit of the assets that the client is getting to, for example,
CPU and memory, surpasses that asked for by all clients amid genuine usage, the
framework will remove the undertaking execution. This implies the errand falls flat. This
demonstrates suspicion 1 is sensible.
VII. Conclusion
In this paper, another unique theoretical execution technique is proposed to enhance the
execution of the Map stage. A forecast demonstrates called PMK-ELM is displayed to
anticipate the execution time of every reducer. Joined with the DNSGAII, which is
intended to encourage the choice of an appropriate grouping for scatter factors, better load
adjusting is accomplished. As per the test, 10.9% of the time is spared while contrast of
circulation is likewise diminished
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Approach of Lion Optimization Algorithm for Efficient
Load Balancing in Cloud Computing
Nishant Kumar
Dr. Surjeet Dalal
Neeraj Dahiya
Abstract
Cloud computing is a current term describing Internet-based computing technology that
enables users to access information from any location and use a variety of resources from
the cloud. This technology is developing and continues to develop with development
demand in the IT department and business environment. However, load balancing is the
main essential problem in the various issues surrounding it, with the goal of evenly
distributing workloads across the system to improve performance [1]. In this paper we use
lion optimization algorithm for efficient load balancing. Lion Optimization algorithm is the
naturally inspire group-based algorithm for global optimization in the search space.
Keyword: Cloud computing, LOA algorithm, Cloudlets, Task scheduling, Fitness value.
1. Introduction
The term computing service means infrastructure, software, and storage related resources.
It’s the model of distributive computing in which all of these services are provided to user
clients in a distributed manner. The term "cloud" is used to mean that all of these resources
are combined with a global server connection at a specific location, as this technique is
applicable to both shared and distributed mechanisms, but users do not need to initiate
access to these services at specific locations. Whenever we want to save our data online,
such as our mail account, social networking site or anywhere else on the web, we are
actually leveraging cloud computing services that provide resources based on usage of
Internet needs. As its main base medium. Many businesses, organizations, and even
individuals use these services to meet their IT needs. The main reason behind adopting
cloud computing services is that it enables users and their customers to minimize the price
of running their own and holding the resources. In the case of computing resources,
significant expenditures must be incurred on maintaining and operating resources, so cloud
computing is a perfect model for reducing maintenance and operational costs.
Cloud computing provides a simple and reliable way to rent H/W and S/W services
provided by the device internet facilities meet computing needs service.[2][3]
There are basically three types of service model for application development which
contribute by the cloud computing:
1. Infrastructure as a service model: It manages one a set of hardware, networking And
processing components Such as servers, Storage devices and other infrastructure

M.tech,

Department of Computer Science and Engineering, SRM University, Haryana, India

Associate Professor, Department of Computer Science and Engineering, SRM University, Haryana, India
 Assistant Professor, Computer Science & Engineering, SRM University, Haryana,

59

International Journal of Management, IT & Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com

International Journal of Management, IT & Engineering
Vol. 8 Issue 8(1), August 2018,
ISSN: 2249-0558 Impact Factor: 7.119
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International
Serial Directories Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in
Cabell’s Directories of Publishing Opportunities, U.S.A

Components. The main concept of Infrastructure as a service it provide infrastructure
over the internet.[4]

Figure-1.1: Types of cloud service model
1. Platform as a service: This model is very cost effective. In this type of model,
costumers use the provider's tools and libraries to create software. Customers may also
hold S/W Implementation & configurable setting. The provider gives N/W, servers &
the storage.[4][5]
2. Software as a service: In Software as a service, organizations and developers may use
Business-specialized features developed through another parties in the "cloud”. It
provides minimal planning and easier setup. It is very useful to reduce the up-front and
lifetime cost.[5][4]
There are three basic types of cloud which are following them:
1. Public cloud: They provide the highest level of efficiency share resource. Using the
public cloud has security issues.[5] Customers do not need to buy hardware to get
services, and they can also expand their use as needed. In this type of model no need to
buy S/W and H/W , just pay for the services which are used by you.[5]

Figure-1.2: Types of Clouds
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2. Private cloud: It is easier to maintain security and maintenance. In a private cloud,
resources area unit are setup within a firewall and handled through a customer
organization. The organization contains a hardware and computer code framework that
supervises to the cloud and manages access to the services.
3. Hybrid cloud: A hybrid cloud is a group of private and public cloud facilities.
Therefore, since the services in public cloud are provided by some third parties, the
services can be obtained in whole or in part. The advantage is that private clouds can
be scaled by leveraging public cloud services.[4][6]
2. Load Balancing
2.1 Introduction
Load balancing involves balancing and transferring workload overload nodes that are
loaded under the load node to effectively use resources to improve overall system
performance drying.
Load balancing is to ensure that each processor in the system can do the same amount of
work at any time. An important issue here is deciding how to achieve a balanced load
distribution between processors to complete processing in the shortest amount of time. It is
the most important in distributed computing systems. It improves quality of supply through
handling changes in load over time. Lead to improved system performance. Incoming jobs
are best distributive across system resources which are available to avoid resources
problems and make better use of available resources. [7]
The balancing of load is a technique of balancing loads across various processing units in
the cloud system to promote enhanced performance and satisfaction for users. Load
balancing plays an significant role in delivering high-end performance to the end users.
Assigning the right amount of work is very important for handling otherwise. Resource
request. It is often the case that some processing nodes have multiple requests with high
load, while other processing units are lightly loaded with service requests. In order to deal
with this situation, a load balancing strategy must be implemented to improve user
satisfaction and reliability. System performance solutions that use only this load balancing
strategy can solve many problems. [7][8][9]
2.2 Types of Load Balancing
Load balancing are divide mainly into 2 types which are following them:
1. Static Load Balancing: In the Static algorithm, information around the job request and
available resources needs to be known in advance before the job is executed. The
workload transfer is independent of the existing state and the system does not occur
during the processing of the request. In this type of load balancing algorithm assumes
that a previous knowledge about all characteristics of the job, computing node, and
communications N/W is as we all know.[10]
2. Dynamic Load Balancing: These type of algorithms are those algorithms that found the
lightest servers in network and then specify the convenient workload on them. Here,
the workload is distributed between processors at runtime. Such algorithms are
considered complex but have better fault tolerance and overall performance. The
dynamic load balancing algorithmic rules tries to use runtime state data to form a lot of
data concerning the choice to share the system load.[10][11]
2.3 Parameters for Load Balancing:
The Performance Matrices of Load balancing in cloud computing are following them:
1. Response Time
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2.
3.
4.
5.
1.

Migration Time
Resource Utilization
Availability
Throughput
Response Time: It is the time to response through a specific load balancing algorithm
meter in the distributive system. This parameter should be reduced as much as possible.
This refers to the time taken in execution of client requests. Unit for measuring
response time second.
2. Migration Time: Time taken for migrating client requests between different
processing units. This parameter defines how much time transfers the workloads of one
virtual machine to another virtual machine under overload or load conditions. It is
measuring in seconds and help to evaluate performance. It is measured in seconds. [4]
3. Resource Utilization: It’s is used for checking the use of re-sources. It should be
optimized for the efficient load balancing. Static load balancing algorithms have lowest
resource utilization because only static load balancing methods are attempted assign
tasks to processors for minimization response time ignores facts assigned using this
task may cause some processors to complete work early and idle due to lack jobs. It is
measured as a percentage to determine what use CPU, memory or disk memory as a
percentage. [4]
4. Availability: Discovering availability is very important parameter for load balancing.
It determines availability of a system for performing job request.
5. Throughput: It is used to calculate no. Perform the completed task. Improve system
performance should be high. It is measured in byte/second.[11]
2.4 Mathematical modeling of Load Balancing
The mathematical modeling of the load balancing system includes a list of inputs variables
& outputs values. Whose variables are entered by the user, those variables are essential
parameter of optimization. According to the I/P a function is a variable define what is
based on maximization or minimization. [11][12]
Mathematical Model of Load Balancing,
Consider a scenario of cloud environment:
H= {H1, H2, H3…Hn}
Where H is a set of physical host machines
VM= {Vm1, Vm2, Vm3,…….Vmn}
Where VM is the set of virtual machines
R= {R1, R2, R3…Rn}
Where R is a set of user requests for job execution
Input variables: H(a), C(a), M(a)
Where,
H(g) = C(a) + M(a)
Where,
C(a)=Amount of CPU.
And M(g)=Amount of Memory
The number of requested amount is represented by another variables say R(i).
3. Existing Solution
Cao et al. (2016) developed an optimal power allocation and load distributive strategy for
multiple heterogeneous multi core server processors in cloud environments. The
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optimization strategy was for optimizing power and performance. The research proposal
took two cases of core speeds. One case was where the core worked at 0 speeds and
another case was where the core speed worked at a constant representative. A queuing
representative was also described for different composite multi core servers. [13]
LD et al. (2013) proposed algorithm also balances the priorities of tasks on machines in
such a way that the amount of waiting of tasks in queue is minimal. Authors are compared
the proposed algorithm with existing load balancing and scheduling algorithms. The
experimental results show that the algorithm is effective when compared with the existing
algorithms. [14]
Elrotub et al. proposed (2018) proposed in this paper, machine learning technique which is
classification is used to make groups of VMs based on information from log files as well as
to classify user jobs/tasks into different the groups based on their size and based on
information from log files. The Technique arranges virtual machines in groups, and many
tasks share the same virtual machine resources. The goal of our proposal is to grant more
dynamic resources and to improve the Qos demands by maximizing the usage of the
resources and user satisfaction, such as increasing resource utilization and minimize the no.
of task rejections. [15]
Yazdani et al. (2016) proposed in this paper, a latest population based algorithm, the lion
optimization algorithm, is introduced special life style of lion’s algorithm. Some
benchmark bottleneck is selected from the literature, and the solution of proposed
algorithm has been compared with those of some well-known and latest meta-heuristics for
these bottlenecks. The obtained results confirm the high performance of the proposed
algorithm in comparison to another algorithms used in this paper. [16]
Xu et al. (2013) proposed in this paper introduces a better load balancing standard for the
public cloud basis on the cloud distributing approach with a switch mechanism to choose
different strategies for different positions. The algorithm applies the game theory to the
load balancing policy to improve the efficiency in the public cloud environment. [17]
Chao Yin et al. (2012) explained a load balancing algorithm on the basis of trigger
strategy. Virtual machines migration occurs whenever overloading is triggered. Threshold
value is considered regarding the decision of migration by evaluating load of a node in
terms of CPU (Central Processing Unit) load, Memory, Bandwidth. Performance Analysis
presented improved performance and better balancing of load. [18]
Stergiou et al. (2018) Proposed in this article, he will target on the security problems of
these two technologies and investigate the internet of things and cloud computing.
Generally, we integrated the above 2 policies (i.e., cloud computing and the Internet of
Things).Review common features and observe the advantages of their integration. In
summary, we introduced the contribution of cloud computing to Internet of things policy.
So it displays how cloud computing technology enhances the functionality of the Internet
of Things. Lastly, investigated the security challenge Integration of the Internet of Things
and cloud computing. [19]
Chen et al. (2017) Proposed in this paper, A dynamic additional balance approach was
used to determine this problem. Cloud load balancing takes into account server processing
power and computer load, so the server is unlikely to be able to handle enormous
computing needs. Lastly, the 2 algorithms in CLB are also solved experimentally to
determine that the proposed method is innovative. [20]
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Sindhu et al. (2015) proposed a study of many scheduling methods. A better scheduling
technique also helps to use resources properly and effectively. Various scheduling policies
have been developed by researchers such as GA (Genetic Algorithm), PSO (Particle
Swarm, Optimization), Min-Min, Max-Min, priority-based operation scheduling algorithm.
This article reviews some papers resources management and job scheduling in cloud
computing. [21]
Gupta et al. (2013) proposed a load balancing policy based on genetic algorithm. The
algorithm focuses on providing efficient resource utilization. The algorithm aims to find
the best processing node to perform balance the load of the entire system. The result of
simulations shows that the proposed algorithm gives the better performance from other
comparison methods in quantity.[22]
Wang et al. (2012) make a report on a novel optimization algorithm, the lion pride
optimizer (LPO), inspired by the pride of lions. The structure is based primarily on the
evolutionary technique of the Lion Spirit and group life theory. In the pride of the Lions,
there was brutal competition between the individual's competition and the proud lions; on
the other hand, every member played an essential role in the continuity of lion pride. Based
on this structure, the lion’s concept of pride, such as the strongest male occupying almost
all the mating resources, if a new male team can take over their pride, they will try to kill
the youngsters peddled by their predecessors. Use metaphors to layout optimal search
techniques to solve continuous optimization problems. By studying the nature of the
algorithm, it is found that the LPO algorithm is insensitive to most of the parameters,
indicating that the robustness and parameters of the algorithm do not depend on the
problem. The central trend of this algorithm has not been discovered. Discovering
individuals’ renewal strategies and brutal competition are the 2 main factors leading to
LPO achievement. According to the test result of 23 famous benchmark functions, the LPO
algorithm has better performance than the other 7 latest algorithms on the uni- peak and
multi-peak reference functions; in the test of high-dimensional multi-modal problems, the
LPO is in all reference functions. All superior to the other five algorithms. [23]
4. Lion Optimization Algorithm
The Lion’s algorithm is based on two unique lion acts: Territorial defense and Territorial
takeover to find the optimal solution. Territorial defense is carried out b/w resident males
and nomads males, while Territorial acquisitions are conducted between men in old
territorial male and men in latest territorial.[25]
The Lion Optimization Algorithm was developed supported the simulations of the
behaviors of lions, such as Hunting, Mating, and Defense. Lions have 2 structural
behaviors: Resident behavior and Nomadic behavior. Resident live in the group referred as
prides. A resident lion might become a nomad, and contrariwise. In the lion optimization
algorithm, the initial population is generated arbitrarily over the search space wherever
each single solution is named a “Lion”. (%N) of lions within the population are selected
arbitrarily as nomad lions and therefore remainder of populations are residents. Residents
are divided arbitrarily into (P) prides. (%S) of lions in every pride are considered female
and the remainders are male. However, this proportion is vice versa for nomad lions.
[27][25]
There are the basic steps of Lion Optimization Algorithm, [24]
Step 1: Pride Generation
Step 1.1: Generate the territorial male and female subject to solution constraints
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Step 2: Mating
Step 2.1: Crossover
Step 2.2: Mutation
Step 2.3: Gender grouping
Step 2.4: Kill sick/weak cubs
Step 2.5: Update pride
Step 3: Territorial Defense
Step 3.1: Keep the record of cub’s age
Step 3.2: Do
Step 3.2.1: Generate and Trespass
Nomadic lion
Until stronger nomadic lion trespass
Until cubs get matured
Step 4: Territorial Takeover
Step 4.1: Selection of best lion and lioness.
Step 4.2: Go to Step 2 until termination criteria is meet.
5. Proposed Work
The modified Lion Optimization Algorithm is developed on the basis of Fitness value of
task.
In Cloud Environment,
H is represents the no. of host is (h1, h2,…, hn).
Vm’s is the set of Virtual Machine Which are assigned to host machine is (Vm1, Vm2,
Vm3,….. ,Vmn).
Mathematical Model
The mathematical model of proposed algorithm may be explained with following
notations. Let S be a set of following symbols:
St = (D, Vm, L, C, βt, U, G)
in which :
D represents a set of all data centers in cloud environment,
Vm represents a set of all virtual machines assigned to the different data centers,
L represents the amount of combined load in terms of CPU, Memory utilization on a
virtual machine,
C represents cost value associated with resource,
βt : LUC represents the function that combines load and the cost value of a resource at a
particular time t,
U represents a set of the users requesting a resource,
G represents the link b/w the data center and the user m∈𝑈,∈D. At a particular time
Existing work
The algorithm aims to optimize virtual machine migration & balance the load between all
virtual machines by determining percentage of virtual resource load.
[1]. Calculate the load percentage and formulate the Make span. On the basis of the Make
span function, select the appropriate value to obtain a solution that is close to the
optimal solution.
The proposed approach calculated the load percentage of all the resources and balanced
load effectively.
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a. If there exist a set of physical hosts H= {h1, h2, h3, h4,…hn}.
b. N is the total number of nodes in the cloud system, VM ia a set of virtual machines
assigned to physical host VM= {Vm1,Vm2,…Vmn}.
c. Hi, is the load on a physical host, L is load on cloud L=Σ𝐻𝑛𝑖=1𝑖"𝑛
d. Make span arbitrate the max. Completion time by expressing the finishing time of last
task. Reducing the make span is very popular optimization criteria for task scheduling. It
may be calculated by using following equation:
Where, Ft time shows time in which take task i for finishing.
Make span = maxi I (Ft)
This function is formulated to calculate the best solution and optimizing the overall
solution
This algorithm takes the fitness function as cost value.
In the proposed algorithm are develop by optimizing the fitness value
Fitness Function F= optimize best fit (make span)]
Best fit (f1, f2).
[2]. This algorithm takes the cost value as the fitness function and optimizes solution by
taking MIPS parameter,
(1) F(2) = Wt1*(EC)(N/MIPS)+Wt2*Dc/i
(2) EC = Execution cost
(3) DC = Delay cost
(4) MIPS = Million Instruction per Sec.
(5) N = Total number of the Instructions
(6) I = Job number
Steps of Lion Optimization Algorithm,
The working of Lion Optimization Algorithm is following them:
Step-1. Firstly we generate and evaluate a set of initial members. Then we choose two best
member according their fitness value which are the make span in cloud environment:
where, make span is the maximum completion time of any task.
Step-2.Then we evolutes the stagnation if result are positive means improvement are done
in fitness of members then we apply on long evolution stagnation otherwise we change the
search space and go to starting condition.
Step-3.If on long evolutes stagnation, the condition are meet for certain time then process
are ending otherwise if condition are not meet for a certain time then optimize the best
member according their fitness value and reproduce the set and generate the new
generation.
Step-4.Then according their fitness value we choose other two best members into the new
next optimized generation and then generate new updated generation.
Step-5.After complete this process if the maximum evolution time are meet means satisfied
the condition then process will be end otherwise we go to on starting condition.[28]
6. Execution and Simulation
Simulate the proposed Load Balancing Algorithm using the Cloud Analyst Tool. Cloud
Analyst Tool is the part of the Cloud Sim toolkit and was created on its toolkit for
simulation. It has a list of attractive features for cloud simulation. The tool is based on the
Java language only as a cloud simulation, but the programming work is not much, and the
researchers can focus on the simulation part.
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The features of Cloud Analyst tool are following them:
1. Easy to use
2. Use GUI for simulation
3. Provide save configuration files and simulation results
Cloud Analyst main features are easier-to-use, graphical user interface that set up the
definition of the highly configurable and flexible simulations, experimental repeatability,
Use of graphic output and synthesis techniques and ease of use extensions. Cloud Analyst
has a simple and repeatable complex environment Simulations that do not require
programming skills are moving in the direction of many users and researchers. Also due to
the use of Java, Java Swing, CloudSim and Java, so we can see Cloud Analyst as one of
the best graphics simulator tools in cloud computing.
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Start the
simulation

Load the configuration value for setup

Select the
load
balancing
algorithm

Implement the proposed modified
algorithm

Implement the existing
algorithm

Generate the job request
Get the simulation result

Get the simulation result

Compare both results

Figure-6.1: Flowchart of simulation
There are three built in load balancing algorithms in Cloud Analyst Round Robin,
Throttled, and Equally Spread current execution load. But the throttled algorithm is not
important in this scenario So, A new load balancing policy: Lion optimization algorithm is
added and implemented in the tool by adding it to the required class file in the tool.
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User Base
UB 1
UB 2
UB 3
UB 4
UB 5

Table-1: User Base Response Time
Avg (ms.)
Min (ms.)
301.945
234.146
502.62
338.177
51.098
39.414
502.174
382.799
202.131
160.082

Max (ms.)
379.798
628.193
63.554
623.36
245.779

Fig- 6.2: Load Balancing Algorithm

Fig-6.3: Overall Response Time
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Lion Optimization Algorithm

Existing Algorithm

Round Robin Algorithm

416.82
412.36

302.82

Fig-6.4: Comparison Graph
7. Conclusion

Data Center

Cloud computing is an most emerging technology in computing services. It has the ability
to meet the requirements of all business/IT departments. Due to the favorable features it
provides, there is an urgent need to address the issues surrounding it and propose different
solutions for improvement. Although in order to improve the performance of the cloud
system, some improvements have been made in this area by proposing various improved
load balancing solutions, but it takes one hour to fully resolve the combination of various
parameters. The proposed improved Lion Optimization Algorithm can reduce the response
time and make span, and observed that the response time is vastly improved over the
previous algorithm. Therefore, the algorithm can ensure effective load balancing and
improve the performance of cloud system.
References
[1]. Nadeem Shah, Mohammed Farik (2015),” Static Load Balancing Algorithms In Cloud
Computing: Challenges and Solutions”, Volume 4, Issue 10, pg. 365-367.
[2]. Sajjan R.S., Biradar Rekha Yashwantrao (2017),” Load Balancing and its algorithms in
Cloud Computing: A Survey”, International Journal of Computer Sciences and
Engineering, Volume-5, Issue-1, pg. 95-100.
[3]. Sushil Kumar, Deepak Singh Rana (2015),” Various Dynamic Load Balancing
Algorithms in Cloud Environment: A Survey”, International Journal of Computer
Applications (0975-8887), Volume 129 – No. 6, pg. 14-19.
[4]. Dr. Surjeet Dalal, Shilpa Kukreja (2016),” Genetic Algorithm based Novel approach
for Load Balancing problem in Cloud environment” International Journal of computer
science and information security, vol. 14, No. 7, pg no. 88-93.

70

International Journal of Management, IT & Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com

International Journal of Management, IT & Engineering
Vol. 8 Issue 8(1), August 2018,
ISSN: 2249-0558 Impact Factor: 7.119
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International
Serial Directories Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in
Cabell’s Directories of Publishing Opportunities, U.S.A

[5]. Vishakha, Surjeet Dalal (2016),” Performance Analysis of Cloud Load Balancing
Algorithms”, International Journal of Institutional & Industrial Research, vol. 1, Issue
1, pp. 1-5.
[6]. Abhijit Aditya, Uddalak Chatterjee, Snehasis Gupta (2015),”A Comparative Study of
Different Static and Dynamic Load Balancing Algorithm in Cloud Computing with
Special Emphasis on Time Factor”, International Journal of Current Engineering and
Technology, Vol.5, No.3, pg. 1898-1907.
[7]. Rajwinder Kaur and Pawan Luthra (2014),”Load Balancing in Cloud Computing”,
Association of Computer Electronics and Electrical Engineers, pg. 374-381.
[8]. Bo Wang, Xiaoping, Bo Cheng (2012),” Lion Pride Optimizer: An Optimization
algorithm inspired by lion pride behavior”, Published 2012 in Science China
Information Sciences, Vol 55, Issue 10, pp. 2369-2389.
[9]. Alakeel .A (2010) : A Guide to Dynamic Load Balancing in Distributed Computer
System ,IJCSNS International Journal of Computer Science and Network Security,
VOL.10, No.6, pg. 153-160.
[10]. Haozheng Ren, Yihua Lan (2012) “The Load Balancing Algorithm In Cloud
Computing Environment” 2nd International Conference on Computer Science and
Network Technology.
[11]. Suriya Begum, Dr.Prashant C.S.R. (2013),” Review of Load balancing in Cloud
Computing”, International Journal of Computer Science Issues, Vol. 10, Issue 1, No. 2,
pp. 343-352.
[12]. Gupta .R , Ahmed .J: Dynamic (2014),” Load Balancing By Scheduling In
Computational Grid System”, International Journal of Advanced Research in Computer
Science and Software Engineering Volume 4, Issue 6 ISSN: 2277 128X.
[13]. Nick Antonopoulos, Lee Gilliam, “Cloud Computing Principles, Systems and
Applications” Springer International Edition ISBN 978-81-322-0443-5.
[14]. Yin H., Wu H., Zhou J. (2007), “An Improved Genetic Algorithm with Limited
Iteration for Grid Scheduling”, IEEE Sixth International Conference on Grid and
Cooperative Computing, pp. 221-227.
[15]. Jia Zhao. Kun Yang. (2016). A Heuristic Clustering-Based Task Deployment
Approach for Load Balancing Using Bayes Theorem in Cloud Environment. IEEE
Transactions on Parallel And Distributed Systems, 27(2), pp 305-316.
[16]. Dhinesh Babu L.D., P. Venkata Krishna (2013),” Honey bee behavior inspired load
balancing of tasks in cloud computing environments”, Applied Soft Computing 13, pp
2292-2303.
[17]. Mousa Elrotub, Abdelouahed Gherbi (2018) “, Virtual Machine Classificationbased Approach to Enhanced Workload Balancing for Cloud Computing
Applications”, 9th International Conference on Ambient Systems, Networks and
Technologies, 8th International Conference on Sustainable Energy Information
Technology, pp 683-688.
[18]. Maziar Yazdani, Fariborz Jolai (2016),” Lion Optimization Algorithm (LOA): A
Nature-inspired metaheuristic algorithm”, Journal of Computational Design and
Engineering, pp 24-36.
[19]. Gaochao Xu, Junjie Pang, and Xiaodong Fu (2013),” A Load Balancing Model
Based on Cloud Partitioning for the Public Cloud”, TSINGHUA SCIENCE AND
TECHNOLOGY ISSNl1007-0214 Volume 18, Number 1, pp34-39.

71

International Journal of Management, IT & Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com

International Journal of Management, IT & Engineering
Vol. 8 Issue 8(1), August 2018,
ISSN: 2249-0558 Impact Factor: 7.119
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International
Serial Directories Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in
Cabell’s Directories of Publishing Opportunities, U.S.A

[20]. Haozheng Ren, Yihua Lan (2012) “The Load Balancing Algorithm In Cloud
Computing Environment” 2nd International Conference on Computer Science and
Network Technology.
[21]. Christos Stergiou a, Kostas E. Psannis a,∗, Byung-Gyu Kimb, Brij Guptac (2018),”
Secure integration of IoT and Cloud Computing”, Future Generation Computer System
78, pp 964-975.
[22]. Shang-Liang Chen, Yun-Yao Chen (2017),” Suang-Hong Kuo CLB: A novel load
balancing architecture and algorithm for cloud services”, Computers and Electrical
Engineering, pp 154–160.
[23]. Sonia Sindhu (2015),” TASK SCHEDULING IN CLOUD COMPUTING”,
International Journal of Advanced Research in Computer Engineering & Technology
Volume 4 Issue 6, pp 3019-3023.
[24]. Kousik Dasgupta, Brototi Mandal (2013) “A Genetic Algorithm (GA) Based Load
Balancing Strategy For Cloud Computing ” Elsevier Ltd Procedia Technology, pg 340370.
[25]. Bo wang, Xiaoping Jin, Bo Cheng (2012),” Lion Pride Optimizer: An Optimization
Algorithm inspired by Lion pride behavior”, Science China Information.
[26]. Bo Wang, Xiaoping, Bo Cheng (2012),” Lion Pride Optimizer: An Optimization
algorithm inspired by lion pride behavior”, Published 2012 in Science China
Information Sciences,Vol 55, Issue 10, pp. 2369-2389.
[27]. Maziar Yazdani, Fariborz Jolai (2016),” Lion Optimization Algorithm (LOA): A
Nature-inspired metaheuristic algorithm”, Journal of Computational Design and
Engineering, Volume 3, Issue 1, Pages 24-36.
[28]. B. R. Rajakumar (2012), “The Lion’s Algorithm: A New Nature-Inspired Search
Algorithm,” Procedia Technology, vol. 6, pp. 126–135.

72

International Journal of Management, IT & Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com

International Journal of Management, IT & Engineering
Vol. 8 Issue 8(1), August 2018,
ISSN: 2249-0558 Impact Factor: 7.119
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International
Serial Directories Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in
Cabell’s Directories of Publishing Opportunities, U.S.A

Designing enhanced Security Architecture for 5G Networks
Dr. Yogesh Kumar Sharma
Abstract
5G systems will give chances to the making of new administrations, for new plans of
action, and for new players to enter the versatile market. The systems will bolster efficient
and financially savvy dispatch of a huge number of administrations, custom fitted for
various vertical markets having shifting administration and security necessities, and
including an expansive number of performing artists. Key innovation ideas are organize
cutting and organize softwarization, including system work virtualization and
programming defined organizing. The introduced security design expands upon ideas from
the 3G and 4G security structures however broadens also, improves them to cover the new
5G condition. It includes a tool kit for security pertinent demonstrating of the frameworks,
an arrangement of security plan standards, and an arrangement of security capacities and
components to execute the security controls expected to accomplish expressed security
goals. In a savvy city utilize case setting, we outline its utility; we look at the abnormal
state security angles originating from the arrangement of an extensive number of IoT
gadgets and system softwarization
Keywords: 5G, WSN, Network cyber security, Threats
I. Background
System digital security manages the insurance of information as it streams all through a
system. Amusingly, late endeavors to create applications that can proficiently parse
information through Web administrations make the extraction of possibly delicate data less
demanding than ever. Envision, for instance, a pleasant Web administrations XML
meaning of client information that incorporates charge card and Social Security numbers.
The XML labels may have helpful Master card number names. From a system "sniffer"
point of view, the labels just make it less demanding to accumulate the most applicable
data. In this manner, either the application or the system must address the information
stream's security needs.

Figure 1 Historical Growth
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In the event that the system is to address them, the key building squares include:
• Firewalls. System firewalls sit between the corporate system and the outside world,
performing access control and limiting movement.
• Virtual Private Network gadgets. VPN entryways likewise sit between the corporate
system and the outside world and permit remote client access to the system from either
people in general Internet or the Public Switch Telephone Network. They as strict
responsibility for effectively transportable gadgets, for example, workstations.
• Limited client access to delicate servers. This incorporates client based access and host
gadgets' entrance to a system.
• Policies. These incorporate approaches for general use as far as watchword control,
hard plate transfer, and workstation utilize.
Physical security doesn't actually fit the portrayal of cyber security; however it's critical to
say since its shortcomings can render cyber security devices pointless. In the event that
physical access to a server farm's server and capacity media are not confined, at that point
the system and capacity measures are futile. An interloper as of now approaches the
intranet through direct control of any switches/switches and can straightforwardly access
or control stockpiling media. Upholding physical access limitations can counteract such
sensational and ruinous security breaches.

Figure 2 5G network
Indeed, even with physical access contained, free-streaming client get to control to servers
and system design gadgets must be logged, checked, and confined. The more clients there
are with access to cyber security gadgets, the more space there is for interruption or
assault.
II. Key Technology Components Of 5g
5G will incorporate the improvement of another adaptable air interface and the
Virtualization of The Network Function. The developments of 4G LTE air interfaces are
just a single manner by which LTE advancements will bolster and be incorporated into 5G.
Bearer collection, cell thickness upgrades and virtualization are for the most part being
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connected to LTE and should enable administrators to cover the hole that will be made
somewhere in the range of 4G and 5G benefit abilities.
Past the 4G expanding activity, the most imperative key advances parts to make fruitful the
5G are: gadget to-gadget correspondence, get to/backhaul mix, adaptable range use, multiradio wire transmission, and client/control partition, Network Function Virtualization.
1 – Device-to-gadget correspondence
The likelihood of constrained direct gadget to-gadget (D2D) correspondence has as of late
been acquainted as an expansion with the LTE details. In the 5G period, bolster for D2D as
a component of the general remote access arrangement ought to be considered from the
earliest starting point. Coordinate D2D correspondence can be utilized to offload activity,
broaden abilities and improve the general effectiveness of the remote access organize.
2 – Flexible range utilization
In the 5G period, enabling administrators to give excellent availability in a controlledimpedance condition, is an imperative prerequisite to be comprehended; its request
adaptability utilization of range and exploit different frequencies, not the same as the
conventional portable range
3 – Multi-receiving wire transmission
Multi-receiving wire transmission as of now assumes a vital part in current ages of
versatile correspondence and will be significantly more focal in the 5G time, because of
the physical confinements of little radio wires. Way misfortune between a transmitter and
beneficiary does not change as a component of recurrence, as long as the viable opening of
the transmitting and getting reception apparatuses does not change. The 5G radio will
utilize many receiving wire components to expand reception apparatus gap past what might
be conceivable with current cell innovation. Moreover, the transmitter and recipient will
utilize bar framing and keen reception apparatus criteria to track each other and enhance
vitality exchange over a promptly arranged connection.
4 – User/control partition
Another critical plan standard for 5G is to decouple client information and framework
control usefulness. The last incorporates the provisioning of framework data; that is, the
data and methods required for a gadget to get to the framework. Such a decouple will
permit to isolate scaling of client plane limit and fundamental framework control
usefulness. The User/control partition is a critical segment for future radio-get to
organizations depending vigorously on brilliant reception apparatus for client information
conveyance
5 – Network Function Virtualization
Since the start of this decade the telecom and IT enterprises have been coordinated towards
a typical high limit omnipresent framework. Keeping in mind the end goal to guarantee the
required adaptability and adaptability, the system capacities will be increasingly
"virtualized" on universally useful, programmable while bringing particular elite
equipment that will offer assets for information transport, steering, stock piling and
execution. The 5G Network will be totally virtualized, in view of programming and
utilizing IT principles.
5G will make conceivable the principal move in worldview from the present
"administration provisioning through controlled responsibility for" to a "bound together
control structure through virtualization and programmability of multi-occupant systems
and administrations".
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III. Motivational Factors
All around characterized best practices and approaches ought to be reported and
implemented, which abridges a portion of the gadget level cyber security methods. These
incorporate
• rules for arrange get to control and setup should be set up, (for example, setting up
rules for have get to, characterizing security zones, and designing IDS/IPS focuses);
• implemented access control to have machines or records, including physical and
username-based access;
• managed secret key creation, including implementation of best practice rules for
watchword randomization; and
• Directed host machine arrangement, and a controlled utilization of encryption methods
to store information.
Security Challenges
We abridge security challenges in sensor systems from [6], [11], [12] as takes after:
• Minimizing asset utilization and amplifying security execution.
• Sensor arranges sending renders more connection assaults running from detached
listening stealthily to dynamic meddling.
• In-organize handling includes transitional hubs in end-to-end data exchange.
• Wireless correspondence attributes render conventional wired-based security plans
unsatisfactory.
• Large scale and hub versatility make the issue more mind boggling.
• Node including and disappointment make the system topology dynamic.
Dangers and Attacks
Security issues for the most part originate from assaults. Base stations in WSNs are
normally viewed as dependable. Most research thinks about spotlight on security issues
among sensor hubs. In the event that no assault happened, there is no requirement for
security. By and large, the assault likelihood inside sensor systems is bigger than that of
some other sorts of systems, for example, remote LANs, because of their organization
surroundings and asset restrictions [6]. These assaults can be named outside assaults and
interior assaults. In an outside assault, the aggressor hub isn't an approved member of the
sensor organize [6]. Outer assaults can additionally be separated into two classifications:
inactive and dynamic. Uninvolved assaults include unapproved 'tuning in' to the directing
bundles. This sort of assault can be facilitated by embracing distinctive security techniques,
for example, encryption. Dynamic outside assaults upset system usefulness by presenting
some dissent of-benefit (DoS) assaults, for example, sticking, control weariness. Validation
and honesty will ease most dynamic outside assaults aside from sticking. The standard
safeguard against sticking includes different types of spread-range or recurrence bouncing
correspondence. Other guard techniques against sticking incorporate changing to low
obligation cycle and preserving however much power as could be expected, finding the
sticking territory and rerouting movement, receiving organized transmission plot that limit
crashes, and so on [13].
Hub tradeoff is the real issue in sensor organizes that prompts inside assaults. With hub
trade off, a foe can play out an inner assault. Rather than crippled hubs, traded off hubs
effectively look to upset or deaden the system [6]. Ordinarily, traded off hubs can be gotten
by the accompanying strategies:
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Attackers catch sensor hubs and reinvent them. The upside of this technique is fast and
simple. However, this strategy has a few confinements. Right off the bat, it is difficult
to catch and reinvent sensor hubs consequently. Most time, assailants should physically
catch hubs and reconstruct them. Besides, in a few applications, the arrangement
condition makes it troublesome or even inconceivable for aggressors to catch sensor
hubs, e.g. some military applications. Thirdly, WSNs can find the bargained hubs by
screen hub action, area, and so on [14].
• Attackers can convey hubs with bigger figuring assets, for example, workstations to
assault sensor hubs. For instance, workstation assailants' hubs can convey sensor hubs,
rupture their security components, embed noxious codes and make them as traded off
hubs without physically contacting them or moving their positions.
These workstation hubs trading off exercises can execute at unsurpassed, and these bargain
exercises are difficult to be identified, and can be actualized consequently. The
inconvenience is that assailants require some an opportunity to break security instruments
of sensor hubs. Attackers can send huge hubs as bargained hubs. Assailants can convey
huge hubs, for example, workstation hubs as bargained hubs to supplant current sensor
hubs then they get the mystery data by assaulting ordinary hubs. Like the above case, it is
hard to detect components to distinguish such bargained hubs. The inconveniences of this
technique are: assaulting time is somewhat longer contrasted and the main presented
strategy; the cost is costly when utilizing one PC as one hub.
Somebody may state that assailant can utilize one PC to produce a few hubs. This kind of
assault is Sybil assault [15]. Framework can without much of a stretch find them by
utilizing Location Verification, Identity Verification [15]. Contrasted and outer assaults,
inward assaults are difficult to be identified and counteracted, hence raising greater
security challenges. Traded off hubs can do the accompanying assaults:
• Compromised hub can take privileged insights from the encoded information which
passed it;
• Compromised hub can report wrong data to the system;
• Compromised hub can report other typical hubs as traded off hubs;
• Compromised hub can break directing by presenting many steering assaults, for
example, specific sending, dark gap, adjusted the steering information, and so on.,
while frameworks are difficult to see these exercises, and ordinary encryption strategies
have no impact to anticipate them since they claim the mystery data, for example, keys;
• Compromised hubs may display self-assertive conduct and may intrigue with other
bargained hubs.
D. Evaluation
Other than actualizing the security objective examined over, the accompanying
measurements are additionally vital to assess whether a security plot is fitting for WSNs
[7], [8].
• Resiliency: Resilience is the capacity of the system to give and keep up a satisfactory
level of security benefit on the off chance that a few hubs are endangered.
• Resistance: Resistance is the capacity to keep the enemy from increasing full control of
the system by hub replication assault [16] in the event that a few hubs are imperiled.
• Scalability, self-association and adaptability: as opposed to general impromptu systems
that don't place versatility in the primary need, planning sensor organize must consider
its versatility in view of its expansive amount of sensor hubs.
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Because of its sending condition and alterable mission objectives, self-association and
adaptability, (for example, sensor systems melding, hubs leaving and joining, and so
on.) are likewise imperative variables when planning secure sensor organize.
• Robustness: A security plot is powerful on the off chance that it keeps on working in
spite of variations from the norm, for example, assaults, fizzled hubs, and so on.
• Energy effectiveness: A security conspire must be vitality proficient in order to expand
arrange lifetime.
• Assurance: It is a capacity to spread distinctive data at various confirmation levels to
the end-client [17].
A security conspire would be advised to permit a sensor system to convey diverse level
data with respect to various wanted dependability, idleness, and so forth with various cost.
IV. Related Work
A lot of work has concentrated on approach particular, arrangement refinement, and
struggle recognition and strategy examination in systems. Strategy based administration
(PBM) has additionally been connected to arrange administration.
Agrawal et al. [18] give a diagram of how policy based administration can be connected to
arrange frameworks. In specific, they clarify how Policy Management for Autonomic
Figuring (PMAC) can be connected to organize administration. Basically, PMAC is a
bland approach middleware that bolsters broad and adaptable approach dialects.
Additionally, a Policy Definition Tool (PDT) ought to be given to enable clients to make
and change arrangements. At last, a mechanized supervisor is in charge of gathering
arrangements and actualizing them.
Rubio-Loyola et al. [15] propose and a strategy to refine arrangements in arrangement
based administration frameworks. Arrangement refinement permits to infer low-level
enforceable arrangements from abnormal state rules. The creators give a rundown of steps
expected to change over abnormal state objectives into low-level approaches and depict a
structure that backings all the required advances.
Charalambides et al. [16] address compromise in PBM, an essential angle while dealing
with a framework utilizing strategies. In fact, as the creators call attention to, when a few
approaches exist together it is probably going to experience that at least two arrangements
give an alternate yield for a similar info. This investigation tends to the issue of
compromise when utilizing arrangements to give Quality of Administration (QoS).
OpenSec is like these strategies in that it proposes an incorporated framework equipped for
getting arrangements as information what's more, dissecting them, checking for clashes
and actualizing them. In this work, in any case, we give a point by point clarification of
how strategies can be changed over into OpenFlow messages to refresh the sending rules
progressively. Likewise, the arrangements utilized as a part of OpenSec are low-level
determinations since they as of now incorporate a rundown of OpenFlow coordinating
fields that ought to be utilized. In this way, the primary commitment of OpenSec is the
computerized organization of handling units and dynamic response to security alarms
utilizing SDN, instead of determining low-level arrangements from abnormal state
objectives.
Ethane enables an administrator to compose an entrance control approach with great
granularity while as yet utilizing abnormal state dialect (for instance, utilizing "testing
hubs" rather than a subnet veil). In spite of the fact that OpenSec does not center on
alluding to arrange questions by name, we do give a more extensive arrangement of
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security benefits other than get to control. Additionally, OpenSec incorporates a receptive
segment to security alarms. At the point when atypical movement is identified, OpenSec
can change activity governs as determined by the approach, which includes a responsive
segment missing in Ethane.
Cultivate et al. proposed programming dialect to program OpenFlow-based systems.
Frantic gives an interface to inquiry activity data. Excited can likewise be utilized to make
a strategy to respond to arrange occasions. As we would see it, Excited spotlights on
improving how to program organize occasions what's more, how to recover movement
data. OpenSec centers round covering up such many-sided quality and enabling a security
administrator to work aa more elevated amount, since it was intended to execute and
authorize security arrangements, as opposed to give another instrument to handle occasions
sent by the system switches.
At long last, Bari et al. [5] proposed PolicyCop, an autonomic QoS arrangement
authorization structure for SDN. This system permits to determine benefit level
understandings (SLAs) to execute also, authorize QoS in an OpenFlow-based system. The
well-ordered technique utilized by PolicyCop to change over approaches into stream
decides is like that of OpenSec. In any case, our center is around responding to organize
security cautions rather than QoS infringement.
For instance, if activity inside a subnet must be subject to refusal of administration assault
recognition and interruption discovery, at that point an approach can be utilized to depict
this. The creator’s center on how the controller can locate the ideal course to send the
movement to those handling units and the approach dialect isn't portrayed in detail.
OpenSec goes above and beyond by permitting the administrator to portray how to respond
on the off chance that malignant movement is identified. Our emphasis is more on the most
proficient method to actualize the arrangements rather than ideal steering choices to
discover the preparing units.
Voelli et al. proposed a "practical responsive programming" structure where a client can
compose an abnormal state strategy to characterize how to deal with organize occasions.
Much the same as Frenetic, Procera additionally intends to rearranging how to manage
arrange occasions. They have in like manner that they both look for a less complex
interface to program the system and to respond to organize occasions. Additionally,
Procera tends to an essential theme: authorizing system arrangements. Our way to deal
with upholds the execution of security arrangements depends on the method proposed in
Procera. In spite of the fact that this component is upheld by the last two, it is not thought
about the principle approach to work them. In OpenSec, it is. In Frenetic and Procera, all
response is characterized by the code composed by the administrator. Basically, Frenetic
and Procera permit for a more granular control of the stream setup while OpenSec conceals
such occasions from the administrator and responds consequently.
Albeit different examinations have tended to arrangement based system organization
utilizing OpenFlow, and in addition giving security through SDN, OpenSec's creative
approach permits administrators to tweak the security of the system utilizing
humanreadable arrangements and to alter how the controller responds consequently when
malevolent movement is identified.
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V. Proposed Security Architecture Details
In this segment, we give additionally subtle elements of our proposed 5G security
engineering. Specifically, we detail the primary ideas, which were presented in Section II,
for 5G systems.
A. Areas
The area idea is a foundation in our 5G security engineering as it makes it conceivable to
speak to various functionalities, administrations, and on-screen characters in 5G systems.
Figure 1 portrays the 5G spaces we predict and delineates where they are situated in 5G
systems. In figure 1, the even lines H1, H2 and the vertical lines V1, V2 give a first
abnormal state arrangement of areas. The ones above H1 speak to the consistent system
angles, called occupant spaces; the ones somewhere in the range of H1 and H2 speak to the
physical system viewpoints, called framework areas; furthermore, ones underneath H2
speak to higher request groupings based on a few viewpoints, for example, possession or
joint organization, called compound areas. V1 isolates the client gear from the system, and
V2 additionally isolates administrator arrange from outer system, e.g. Web administrations
utilized by the administrator arrange.

Figure 3 Proposed architecture
Above all, for prior ages of versatile systems, i.e., 2G, 3G, and 4G, there was no
qualification between the framework and the inhabitant spaces. However, this refinement,
which is in correspondence with the ETSI NFV work [28], is key for the cutting edge 5G
systems. This is so since virtualisation, together with SDN, shape the premise for the
softwarisation of systems for the presentation of such advancements as system cutting and
versatile edge figuring. To start with, the foundation area contains ``hardware'' and (low
level) programming giving foundation stage administrations, counting hypervisors and
trust grapples (TAs). On the client gear side, it comprises of all inclusive incorporated
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circuit card (UICC) and portable gear equipment (MEHW) spaces, and on the system side
it comprises of framework supplier (IP) space. The UICC space contains a traditional alter
safe module offering secured capacity what's more, preparing of security basic data. The
MEHW space gives equipment support to the versatile hardware furthermore, may
incorporate confided in execution conditions (TEE) supporting, e.g. different types of
accreditations, for example, endorsements.
Thus, the IP space contains the equipment stages for the register, stockpiling, and systems
administration assets required in (center) usefulness and the entrance (radio) particular
equipment.
The figure additionally demonstrates TAs that catch different trust issues showing up in
virtualised frameworks (in this manner different hues/shades), e.g. the most effective
method to get affirmation of occupant space honesty and that an inhabitant area executes
on an assigned t's more, confided in framework. The TAs can likewise be utilized to check
foundation space's uprightness and to tie occupant areas to foundation spaces.
Next, the occupant spaces contain a few consistent areas that utilization foundation spaces,
e.g. to execute their capacities. On the client hardware side, it comprises of portable
preparement (ME), widespread endorser personality module (USIM), what's more,
personality administration (IM) spaces. The ME and USIM areas are practically equivalent
to the ones in TS 23.101 yet as it were contain the intelligent functionalities required for
getting to the arrange administrations and utilizing client applications. The IM space is a
vital expansion to our 5G security engineering which contains usefulness to help other
options to USIM based confirmation, e.g. open key authentications for industry
computerization utilize cases. The occupant spaces on the system side comprise of access
(A), serving (S), home (H), travel (T), outsider (3P), and web convention benefit (IPS), and
oversement (M) spaces. The spaces closely resembling the ones in TS 23.101 are the A, S,
H and T spaces which individually contain the consistent functionalities to oversee get to
(radio) arrange assets; course or transport calls and end-client information; oversee endclient membership information; and give correspondence ways between the S area and
outside system. The IPS area speaks to administrator outside Internet convention systems,
for example, the general population Internet and additionally different corporate systems.
The staying two areas are a critical expansion to our 5G security design as examined
underneath.
The 3P space contains usefulness for utilize situations where a trusted (all administrations
are permitted) or semi-trusted (just concurred administrations are permitted) outsider, for
example, a manufacturing plant/industry vertical, gives its own particular validation
administrations, e.g. to its machine-to-machine (M2M) gadgets like industry robots and
IoT gadgets. The Mdomain contains the intelligent usefulness required for administration
of particular parts of 5G systems, e.g., secure administration, administration of security,
customary arrange administration, organization of SDN and virtualised conditions, and
administration of client hardware spaces.
At long last, the compound area comprises of a gathering of different areas, assembled
together as per 5G pertinent viewpoints, e.g., possession, joint organization or something
like that. On the client hardware side, it includes a general space called the client hardware
(UE) area, and on the system side it comprises of the system (N), administrator organize
(ON), outside system (EN), get to organize (AN), and center network (CN) spaces. The
figure delineates which spaces from the framework and inhabitant spaces are assembled by
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these compound spaces. In this manner, no further portrayal will be given for gathering. Be
that as it may, we depict two vital augmentations to our 5G security engineering. The first
is called ``other UE spaces'' that catches the purported guide mode or UE-to-UE compose
correspondence. The second one, called cut space (SD), is of specific significance since it
catches organize cutting perspectives in 5G systems. A cut can cover just a few sections of
the system, e.g. parts of the CN area, yet are when all is said in done characterized end-toend. We take note of that cutting might be executed without depending on a virtualised
organizing arrangement, albeit most 5G systems utilize such an idea. The SDs appeared
with strong fringes show that they are situated in spaces that are completely cut mindful,
i.e., the spaces can completely bolster fiexible arrangement of various cuts. A SD with a
dashed marginal shows that it is conveyed in a space which gives some usefulness for
cutting however isn't completely cut mindful because of heritage frameworks.
VI. Conclusion
In spite of the fact that 5G systems will be altogether different contrasted with their
forerunners in a few respects e.g., using virtualisation what's more, bolster for various and
basic non-telecomoriented administrations, they will in any case share likenesses and they
will reuse and expand existing ideas that have demonstrated fruitful and that are generally
received In this paper, we break down Zhang et al's. CLGSC plot. We exhibit that their
plan is unreliable by giving an insider assault, which demonstrates that their plan is
helpless as far as secrecy. We likewise call attention to the mix-ups in the verification of
their plan. In this way, their light-weight and hearty security-mindful D2D-help
information transmission convention for versatile wellbeing framework is shaky, as well.
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Web Data Extraction System Using Boyer Moore and
Composite Boyer Moore String Pattern Matching Algorithm
Avi Sehgal
Mr. Vaibhav Sharma
Abstract
Web data extraction is one of the prominent research areas in the recent years. There is
tremendous amount of online data items that can be retrieved efficiently and effectively by
utilizing web data abstraction methodology. The abstraction comprises of several phases
namely web crawling, locating data structure for data towage, pattern search algorithm,
storing the organized data and extracting the data. In this paper, a new string pattern
matching algorithm is utilized for web data abstraction in order to retrieve the data
efficiently. It is clear from the outcome that the proposed BOYER MOORE string pattern
matching algorithm supersedes the prevalent matching pattern algorithm with regard to the
matrix namely precision and recall.
Keywords-- web data extraction; wrapper; string pattern matching; templates.
I. Introduction
The greatest achievement of mankind in the 20th century was perhaps the Apollo mission
to the moon in 1969, which in tailed a manned mission to the moon. However we must
always remind ourselves that the landing was successful through the advent and use of
computers as NEIL arm strong rightfully stated “that one small step for man, one giant leap
for mankind”. The Apollo landing was successful because of the data available to scientists
and engineers, which assisted these pioneers of innovation in successfully executing the
Apollo 11 landing. The information available in the World Wide Web (WWW) is
humongous. The data is present in varied forms such as images, videos, texts etc. [1]
It is a cumbersome task to retrieve and alter data from the web manually. In order to
overcome the hurdle the concept of web data abstraction system was bought about. Web
data abstractor is a tool that automatically retrieves data from the website. After the data
has been retrieved it is stored in a database in order to utilize it for other applications. The
tool web data abstractor comprises of a wide array of applications such as, product
intelligence, Meta query, data analalitics, Meta search, data mashups, business intelligence
etc.
Theoretically speaking there are two categories of data abstraction methods available to us.
These techniques are, namely, manual and automatic web data abstraction. In the former
technique the user will manually input the programs called wrappers to retrieve data from
web pages. This methodology uses predefined rules to retrieve the data. This method
involves working that is based on some previously defined knowledge of the web page.
The examples of manual data extraction techniques are TSIMMIS [2], MINEVRA [3],
WEBOQL [4], W4F[5], and XWRAP[6]. The hurdles pertaining to this technique led to
the evolution of automatic web data extraction method. The automatic web data abstraction
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method is classified into supervises techniques, semi supervised and unsupervised method.
[7]
In supervised methodology the wrapper construction output and extraction rules are
designed to function on the training sample provided by the designer of the wrapper. The
examples of the supervised techniques are WIEN [8], SOFTMEALY [9], and STALKER
[10]. The examples of semi-supervised techniques are IEPAD [11] and OLERA[12].The
unsupervised techniques evolved by learning rules and retrieving prospective data within
their capacity followed by the user gathering the relevant data from the output.
The examples of unsupervised techniques are ROADRUNNER [13], EXALG [14],
FIVATECH [15] and TRINITY [16]. ROAD RUNNER uses ACME (a line collapse match
and abstract) mythology in order to prompt wrapper from a series of web pages by
identifying similarities and differences between them. EXALG mythology is used for
retrieving structured data from series of web pages, which are deduced using common
template. It comprises of two stages such as equivalent class generation stage (ECGM)
AND analysis stage. This mythology retrieves data from individual pages. As far as
FIVATECH is concerned it locates node in the input Dom tree that has a similar structure
and then creates an alignment of their children.
In this paper BOYER MOORE string pattern matching algorithm [18] is utilized for
locating pattern in the retrieved data. This algorithm brilliantly and skillfully matches the
pattern with text and then checks weather the pattern matches the opposing character of the
text. After this cross check is complete the pattern is moved right relative to the text.
BOYER MOORE algorithm supersedes the other string pattern matching algorithm. As far
as the question of efficiency is concerned. Section 2 provides more information about the
web data abstraction mythology while section 3 provides the framework for web data
abstraction based on BOYER MOORE string pattern matching algorithm. Section 4
provides experimental study and research analysis the conclusion and references of this
paper are provides in section 5.
II. Related works
A. Brute force Algorithm: A Brute Force algorithmic program for string matching has 2
inputs to be thought of (a string of m characters to go looking for), and text (a long string
of n characters to go looking in).Algorithm starts with orienting a pattern at the start of
every character of a pattern is compared to the next character, moving from left to right, till
all the characters area unit found to match. While the pattern isn't found and therefore the
text isn't none the less exhausted, a pattern is realigned to the one position to the proper and
compared to the corresponding character, moving from left to right. The Brute force
Algorithm is as follows:
• Consider an array A(0.. a-1) of a sequence which resembles a text;
• Consider an array B(0.. b-1) of b sequence which resembles a pattern;
For A0 to a-b
DO
P0
While P<a and C[p]=T[a+p] DO
PP+1
If (c==m) return a
Else
Return -1
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Thereby mining repetitive and optional pattern to generate the abstraction rule. TERINITY
performs outstanding data abstraction by utilizing Kunth-Pratt –Morris [17] pattern
matching the algorithm. The afore said algorithm entails a word by word matching which
takes a longer duration of time to locate the text.
B. Karp Rabin Algorithm: This algorithm is usually used in pattern matching. This
algorithm is an illustration of hashing. It has the capacity to search multiple patterns. It
usually calculates the hash value for each n character to be searched for. The algorithm for
Karp Rabin is mentioned below:
a= t.length
b=d.length
c=f^(a-1)mod z
g=0
k=0
for x=1 to a
p=(dt+p[x])mod z
t0=(dt0 +p[x])mod z
for v=0 to b-a
if p==tv
if v<(b+a)
tv+1=(d(tv-T[v+1]h)+T[v+a+1])mod z
END
C. Kunth Morris Pratt Algorithm: Suppose we are given a string ‘S’ ,now the string
matching involves that ‘P’ is a pattern , P should occur in S and if this happens then P
returns the position in S. The most common approach in string pattern matching is to
match the first letter of ‘P’ with string ‘S’ and we keep shifting the position by one place
till the pattern is found. If the match is found then keep repeating the steps till the entire
pattern is found. This algorithm usually poses a linear time algorithm for pattern matching.
The time complexity of O(n) is achieved by eliminating the elements in ‘S’. The algorithm
is mentioned below:
A=height[x]
J[i]=0
I=0
For c=2 to m
While (i>0)&& x[i+1]!=x[c]
K=j[i]
If(x[i+1]=p[c]
Then i=i+1
J[c]=I
Return j
End
III Web Data Extraction Using String Pattern Matching Algorithm
It is the process of extracting the data from various sources online. The information that is
extracted is unstructured data. Only when we remove all the separators and punctuators
etc., the data becomes structured and then we process the data by applying our tools that
are commonly known as string pattern matching algorithm. After this step is conducted the
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data is integrated and stored in the database. Web mining has a list of crawlers that should
be introduced:
• Robot (Spider): It is a program that allows the hypertext to travel in the web. It is used
for structuring the indexes for the search engines.
• Traditional Crawler: It is responsible for travelling in the entire web and structures
the indexes to the searched page.
• Incremental Crawler: It performs selective searches and indexes the searched page
virtually.

Fig 1: Web Data Extraction Using String Pattern Matching
The Boyer Moore string searching algorithm is an efficient algorithm, which is the
standard benchmark for string search in literature. It aligns P (pattern) with T (text) and
then checks weather P matches the opposing characters of T. After the checking operation
is complete, P is shifted to right relative to T. This algorithm performs the comparisons
from right to leave.
int BM (T, P)
1. int T(int i, int j)
2. boolean=true;
3. int m=p.getlength();
4. if(s.T==empty)
5. compute T()
6. int jump=s.T[j];
7. for(T<m;T++)
8. is.match=true;
9. if(p[k]!=p[k-T])
10. is.match=false;
11. if(!is.match) continue;
12. if(j>=T) && (p[j]==p[j-T]) continue
13. is.match=true
14. int delta=T+s.T[i]
15. for(i=m-1;(m>i)&&(m>=R);k--
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16. if(p[k]!=p[k-R])
17. if(p[k]!=p[k-R])
18. is.match=false;
19. break;
20. end
The data records, which we get after tree generation, are stored in database, which can be
retrieved using user query.
IV. Experimental Results
The result is completed on an Intel core i5 processor with clock speed 1.70GHZ and 4GB
RAM running on Windows 10.The program is written in C# and the results were analyzed.
Real world companies such as idea, airtel, jio, Vodafone etc. are used as input for carrying
out the extraction task.

Fig 2: Calculating positive and negative words.
We have used Boyer Moore and Composite Boyer Moore algorithms to calculate the
positive and the negative words. When we click on the ANALYSE button as shown in fig
2 a pop up window emerges on screen.

Fig 3: Extracting of unstructured data from social media sites.
When we click on the LOAD SOURCE button the unstructured data is extracted from
various social media sites. Then the extracted data is converted to structured data. Once the
data has been structured we apply Boyer Moore, Composite Boyer Moore and Naive string
pattern matching algorithms to them. The positive and negative keys entered by us in our
code are searched using the various string pattern algorithms.
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Fig 4: Comparison of positive and negative keys using Naïve Bayes Algorithm.

Fig 5: Comparison of positive and negative keys using Boyer Moore Algorithm.

Fig 6: Comparison of positive and negative keys using Composite Boyer Moore
algorithm.
When we compared the entire three algorithms Composite Boyer Moore proved to be
efficient and productive. We have also compared the memory consumption and time
consumption of the above algorithms .The results obtained are as follows:
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Fig 7: Native Bayes Algorithm Memory Consumption

Fig 8: Native Bayes Algorithm Time Consumption

Fig 9: Boyer Moore Algorithm Memory Consumption

Fig 10: Boyer Moore Algorithm Time Consumption
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Fig 11: Composite Boyer Moore Algorithm Memory Consumption

Fig 12: Composite Boyer Moore Algorithm Time Consumption
After analyzing all the above results we can conclude that Composite Boyer Moore string
pattern matching algorithm is most efficient and productive in terms of time consumption
and memory consumption.
V. Conclusion
This paper compares web data extraction system using Boyer Moore with String Pattern
Matching algorithm. The modified framework of web data extraction system is
experimented using real world websites. Existing and proposed systems are compared
using Precision, recall and F measure performance indicators. The results show that the
proposed system gives better result with respect to the performance indicators.
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Cloud Computing and Its Services
ANJU DEVI
Abstract
In this era, we cannot think the world without internet and in future, we cannot think the
world without the Cloud Computing. Cloud Computing is the internet based shared pool of
computing resources like: software and hardware, storage applications etc. to be offered on
pay-for-use basis/ devices on demand over the network and reduces the cost effectiveness
for the implementation of the hardware, software. Cloud computing is the new technology
that has various advantages. The name “Cloud” comes from the use of a cloud-shaped
symbol as an abstraction for the complex infrastructure it contains in system diagrams.
When the staff are extended or decreased at a time then problem for the maintenance of
hardware and software from physical and other sorts of wear and tear, cost are also
increased largely. But when we use cloud computing then this type of problem are not
faced. The cloud will be providing them with both hardware and software solutions. In this
paper, we deeply discuss how to influence on cloud computing, its development models,
types and its uses and architecture.
Keywords: cloud computing, services, development models, its uses
Introductions
The Cloud Computing is going to change the way the computing power is used for our day
to day activities that we are unable to think today. The cloud concept is strongly related to
future Internet. The importance of Cloud Computing is increasing and it is receiving a
growing attention in the scientific and industrial communities. Cloud computing is a way
of using the computing resources that are available and accessible over the network. Cloud
Computing enables on-demand network access to a shared pool of configurable
computing resources (e.g., networks, servers, storage, applications, and services) that can
be rapidly provisioned and released with minimal management effort or service provider
interaction.
Virtualization is achieved by having a infrastructure & platform as a service (IAAS &
PAAS) or having software as a service SAAS offering. Each service has their own security
issues. Business Data Protection Application, Security and Privacy are important security
issues must be incorporated in cloud computing. Various security issues a model system
has been proposed in which a hybrid cloud computing suitable for high risk data
transaction environment. Simply put, cloud computing is the delivery of computing
services: servers, storage, databases, networking, software, analytics and more over the
Internet .Companies offering these computing services are called cloud providers and
typically charge for cloud computing services based on usage.
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Types of cloud computing
There are various types of cloud computing each type has different to others to deploy
cloud computing resources. Cloud computing is usually described in one of two ways.
Either based on the cloud location, or on the service that the cloud is offering.
➢ public cloud
➢ private cloud and
➢ hybrid cloud
Public cloud
Public clouds are the most common way of deploying cloud computing. Public clouds are
owned and operated by a third-party cloud service provider, which delivered over the
Internet. Microsoft Azure is an example of a public cloud. With a public cloud, all
hardware, software and other supporting infrastructure is managed by the cloud provider.
You access these services and manage your account using a web browser. Public cloud
deployments are frequently used to provide web-based email, online office applications,
storage, and testing and development environments.

➢
➢
➢

Advantages of public clouds
Lower costs
No maintenance
Unlimited scalability
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Private cloud
A private cloud refers to cloud computing resources used by a single organization. Some
companies pay third-party service providers to host their private cloud. A private cloud is
one in which the services and infrastructure are maintained on a private network.

Advantages of private clouds
➢ More flexibility
➢ Improved security
➢ High scalability
Hybrid cloud
Hybrid cloud combinations or includes the advantages of both the private and public cloud.
In a hybrid cloud, data and applications can move between private and public clouds for
greater flexibility and more deployment options.
Advantages of hybrid clouds
➢ Flexibility
➢ Cost-effectiveness
➢ Ease

Uses of cloud computing
Cloud computing is one of the most promising technologies in the modern day world. If
you use an online service to send email, edit documents, watch movies or TV, listen to
music, play games or store pictures and other files, it is likely that cloud computing is
making it all possible behind the scenes. Here are a few of the things you can do with the
cloud:
➢ Create new apps and services
➢ Art uses
➢ Store, back up and recover data
➢ Social networking
➢ Host websites and blogs
➢ Stream audio and video
➢ In communication
➢ Test and development
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➢ Deliver software on demand
➢ Analysis data for patterns and make predictions
Types of cloud services
Businesses can benefit from cloud services by improving efficiency and reducing costs.
Companies can adopt cloud services based on their priorities, areas of expertise and
business processes. Most cloud computing services fall into three broad categories:
infrastructure as a service (IaaS), platform as a service (PaaS) and software as a service
(Saas). Cloud computing vendors sometimes also use other "as a service" labels to describe
their offerings. For example, some offer database as a service (DBaaS), mobile back-end as
a service (MBaaS), functions as a service (FaaS) or others. These are sometimes called the
cloud computing stack, because they are built on top of one another. And now knowing
they are different to each other’s.
➢ Infrastructure as a Service
➢ Platform as a service
➢ Software as a service

Infrastructure as a Service (IaaS):
The most basic category of cloud computing services is infrastructure as a service, which is
used for Internet-based access. The most basic category of cloud computing types, IaaS
lets you rent IT infrastructure - servers and virtual machines, storage, networks, load
balancers and operating systems - from a cloud provider on a pay-as-you-go basis. Both
PaaS and SaaS clouds are grounded in IaaS clouds, as the company providing the software
as service is also providing the infrastructure to run the software. Some of the major
players offering infrastructure as a service solution include Google, IBM, Rack space
Cloud Servers, Amazon EC2 and Verizon.
2. Platform as a Service (PaaS)
This type of cloud computing is similar to IaaS but is more advanced. Platform-as-aservice (PaaS) refers to cloud computing services that supply an on-demand environment
for developing, testing, delivering and managing software applications. PaaS is designed to
make it easier for developers to quickly create web or mobile apps, without worrying about
managing the underlying infrastructure of servers, storage, network and databases needed
for development. However, the hosting of the application is done by a third party.
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Examples of PaaS solutions include Salesforce.com’s, Force.com, Rack space Cloud
Sites, Google App Engine.
3. Software as a Service (SaaS)
SaaS providers provide fully functionally web-based applications on demand to customers.
The applications are mainly targeted at business users and can include web conferencing,
email, time management, project tracking among others. The payment models for SaaS
solutions can include subscription based (Salesforce), pay-for-use or free. SaaS customers
pay a recurring (often monthly or annual) fee to subscribe to the service. In general, they
can access the SaaS from any Internet-connected device, any time day or night.
With SaaS, cloud providers host and manage the software application and underlying
infrastructure and handle any maintenance, like software upgrades and security. Users
connect to the application over the Internet, usually with a web browser on their phone,
tablet or PC.
More examples of companies that offer SaaS solutions
include Citrix, NetSuite, GMail and Sales force are among examples of SaaS run as clouds,
but not all SaaS has to be based in cloud computing.
Advantages of Cloud Services
➢ It only takes you a few minutes or hours to set up a cloud service application with
robust features, which may only cost you a few dollars per seat per month. You can
access the cloud service from any computing device attached to the internet including
smart phones, tablets and laptops. If you have to access a service, you can do it from
anywhere; home, at the airport, at the office, etc.
➢ Cloud services are also scalable. As your company grows, you can increase your
subscription to the resources you need to go in line with your growth. The same is the
case when your company’s operations shrink. Most cloud providers have packages that
allow customers to choose the level of service they need.
➢ Finally, companies that adopt cloud services usually benefit from improved efficiency
and lower costs.
➢ Flexibility Infrastructure can be scaled to maximize investments. Cloud computing
allows dynamic scalability as demands fluctuate.
➢ Accessibility This help makes data and services publicly available without make
vulnerable sensitive information.
Cloud Architecture
Cloud computing resources are delivered by server-based applications through digital
networks or through the public Internet itself. The applications are made available for user
access via mobile and desktop devices. This much is pretty obvious. Broadly speaking, we
may divide the cloud computing architecture into two sections:
➢ Front End
➢ Back End
These ends connect to each other via a network, generally the Internet.
Front End
The front end refers to the client part of cloud computing system. It consists of interfaces
and applications that are required to access the cloud computing platforms, Example - Web
Browser.
Back End
On the other hand, back end is the “cloud” part of a cloud computing architecture,
comprising all the resources required to deliver cloud-computing services. It consists of all

97

International Journal of Management, IT & Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com

International Journal of Management, IT & Engineering
Vol. 8 Issue 8(1), August 2018,
ISSN: 2249-0558 Impact Factor: 7.119
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International
Serial Directories Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in
Cabell’s Directories of Publishing Opportunities, U.S.A

the resources required to provide cloud computing services. It comprises of huge data
storage, virtual machines, security mechanism, services, deployment models, servers, etc.

Conclusions
The Cloud Computing is going to change the way the computing power is used for our day
to day activities that we are unable to think today. The cloud concept is strongly related to
future Internet. Users get and share their information in a way that can allow them to
access and give access to the whole world or any groups of people within their cloud. We
can easily extended or shrinking the employees in business and pay these services only for
usage. Cloud computing can open a whole new world of jobs, services, platforms,
applications and etc. Social networking and keeping in touch with friends gets a great deal
easier as well. The main reason that the future of cloud computing will be as powerful. The
future of cloud computing is bright, and wise people of any kind should begin to get on
board with trusted cloud computing providers.
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“A Review Article of MIMO System Hamming Code Error
Detection”
Vidushi Upadhyay & Prof S.R Mansoore
Abstract
Error correcting codes is an area of mathematics that combines many theoretical concepts
with a wide variety of applications. In this expository thesis, we will begin by introducing
many of the fundamental ideas in classical error correcting codes. The goal of this is to
introduce the reader to the field of coding theory and discuss a few of the wide range of
classical codes that have been studied. The second section will discuss the recent findings
in error correcting codes, namely their use in quantum error correcting codes. This section
uses much more theoretical areas of math, when compared to the classical section, in the
construction of quantum error correcting codes. Most of the research discussed in this
section has been completed within the past six years. All of the research discoveries
presented in this thesis have been previously known.
Keyword: Hamming Code, Error Detection, ANT COLONY
I. Introduction and Motivation
Although receive diversity enabled by multiple antennas at the receiver side (multi-output)
has been common for a very long time, utilization of multiple antennas at the transmitter
side (multi-input) is quite new in communications. Multiple-input multiple-output (MIMO)
wireless systems have been the center of attention in the last decade following the
pioneering work in [1], where the information theoretic capacity improvements provided
by the use of MIMO systems became apparent. In order to manage the increasing data rate
demand of lately emerging real-time applications, spatial multiplexing has been one of the
promising solutions. Moreover, spatial diversity created by multiple-antenna systems is
also used for improved signal reliability and reduced bit error rates. High data rate demand
of recent applications presented another problem in wireless systems. Due to increased
bandwidth usage many communication systems have become more prone to selective
frequency response of the transmission medium. Consequently, multicarrier transmission
methods have become more popular. Orthogonal frequency division multiplexing (OFDM)
is currently one of the most utilized multicarrier transmission techniques and has been the
underlying element in IEEE 802.11a/g based wireless LANs, DVB terrestrial digital TV
systems; IEEE 802.16 based WiMAX, etc.
II. Coding Theory
Error correcting codes are components of a field called coding theory which is of interest
in engineering, computer science, and mathematics. Coding theory is the study of
transmitting a message effectively and accurately. The process involves a starting place,
called the information source, sending some kind of information, called the message word,
across a distance, called the communication channel. For accuracy, the message word is
encoded by the transmitter thus creating a code word. This code word is received and
decoded by a receiver and the message word is then sent to its intended destination called
the information sink. Coding theory is necessary because the communication channels
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these messages are transmitted across generally contain some kind of interferences, called
noise, which may cause the message to be received incorrectly [1]. Figure 1 below
illustrates this process:

Figure 1: Coding Theory Process to better understand
Figure 1; consider a specific example such as receiving images from the Voyager
spacecraft. The Voyager would be the information source and the image would be the
message word. The transmitter, a computer, would encode the message word and send the
created code word through a physical medium, the communication channel. In the case of
the Voyager, this channel would be outer space. Undesirable circumstances in the channel,
such as sunspots or meteor showers, are called noise and can cause the word received to be
different from the code word sent. The receiver, another computer, receives the word and
uses the code to detect and correct any errors before sending the original message to the
information sink, NASA.
III. Literature Review
Coding theory, as well as information theory, began with the ideas published in the Bell
System Technical Journal by Claude Shannon in the 1948 paper, The Mathematical Theory
of Communication [2]. Coding theory became necessary due to the invention of computers.
Early computers were based on large banks of mechanical relays and their reliability was
very low compared to today’s computers. If a single relay failed to work, the entire
calculation was wrong; engineers developed ways to detect faulty relays so they could be
replaced. Richard Hamming, also at Bell Laboratories, added to coding theory the idea that
if a machine was capable of knowing there was an error then perhaps it could also correct
the error. The Hamming code is both an error detecting and error correcting code [3].
At the same time that Shannon and Hamming were developing coding theory in the United
States, John Leech was inventing similar codes in Cambridge, England, in his work on
Group Theory [5]. As stated in [4], group theory is the branch of mathematics that answers
the question, “What is symmetry?” With the group theory codes, John Leech also helped
develop the field of coding theory. Coding theory is a very modern field of study. The
transmission of data correctly is very important to many different industries. A few specific
examples of the uses of coding theory are the transmission of data and images from space,
the transmission of financial data related to credit cards, and the minimization of noise
from compact disc recordings. Claude Shannon’s 1948 paper “A Mathematical Theory of
Communication” gave birth to the twin disciplines of information theory and coding
theory. The basic goal of coding theory is efficient and reliable communication in an
unstable environment. To be efficient, the transfer of information must not require a
prohibitive amount of time and effort. To be reliable, the received data stream must
resemble the transmitted stream to within narrow tolerances. Coding theory is the branch
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of mathematics which studies methods of transmitting data as efficiently and accurately as
possible across noisy channels. It solves the problem of how to make transmitted messages
easy to decipher. This subject is totally different from cryptography, which is the branch of
mathematics which makes messages hard to decipher. Coding theory attempts to lessen
these constraints by models which are constructed through mainly algebraic means.
Shannon was primarily interested in an information theory. Shannon’s colleague, Richard
Hamming, had been labouring on error-correction for early computers even before
Shannon’s 1948 paper, and he made some of the first breakthroughs in coding theory. In
the late 1940s, Claude Shannon was developing information theory and coding as a
mathematical model for communication. At the same time, Richard Hamming found the
need for error correction in his work on computers. Parity checking was already being used
to detect errors in the calculations of the relay-based computers of the day, and Hamming
realized that a more sophisticated pattern of parity checking allowed the correction of
single errors along with the detection of double errors. The codes that Hamming devised,
the single-error-correcting binary Hamming codes and their single-error-correcting,
double-error-detecting extended versions, marked the beginning of coding theory. These
codes remain important to this day, for theoretical and practical, as well as historical
reasons. Codes generated by incidence matrices of combinatorial designs have been
studied rather extensively [6]; codes generated by the adjacency matrices of graphs have
had less attention. In particular, for strongly regular graphs there is a strong relation with
designs and therefore similar results may be expected. In this thesis we study binary codes
from adjacency and incidence matrices of some classes of graphs, and apply the method of
permutation decoding to these codes. Permutation decoding was first developed by Mac
Williams [4] and involves finding a set of automorphisms of a code called a PD-set. The
method is described fully in Mac Williams and Sloane [5], Chapter 16, p.513 and Huffman
[7], Section 8. It is most useful when the code has a fairly large group of automorphisms.
Codes from strongly regular graphs (including triangular graphs), lattice graphs and graphs
from triples, were shown to be good in [1], [2], [3]. Designs have their origin in statistics.
They have been used to address the problem of designing certain types of experiments.
There is an interesting chapter on designs and error-correcting codes in [3]. Designs have
also been discussed in detail in [1] and [4]. The idea of a design can be illustrated in the
following example which we have obtained from [5]. Suppose we wish to compare the
effect of v varieties of fertilisers on different crops. We can do this by testing each crop
with each variety of fertiliser applied to blocks of land (one for each crop) with each block
having size v. This is not economical. We can use a design where each crop is tested with
only k of the varieties so that each block now has k elements and any two varieties are used
together on the same crop a constant number λ of times.
Much work has focused attention on the establishment of secret keys from common
randomness [6], a technique which fits within the broader information theoretic security
research. The advantage of such an approach for key generation is that it alleviates the
problems of key distribution in many traditional cryptographic methods and distills the
perfect secret key from the secrecy shared between the two legitimate nodes wishing to
communicate. While such perfect secret key establishment has been implemented in
quantum systems [7, 8], its application is limited due to practical problems associated with
imperfections in the quantum systems as well as the high expense and complexity required
to establish a dedicated quantum channel. In contrast, the convenient availability of the
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common channel in a wireless communication system makes it an excellent source of
common randomness, motivating efforts to exploit this channel for secret key generation.
Prior work on this topic has largely focused on developing the foundation of this
technique, with major contributions including a derivation of the key-capacity [9], or
equivalently the secret key rate [7], which is the maximum possible key size given a
common randomness available to the legitimate nodes and associated with arbitrarily small
(1) probability of key disagreement and (2) information revealed to an eavesdropper.
IV. New Contributions
Motivated by limitations in prior work and these observations, this dissertation focuses on
secret key establishment in a time-varying multiple-input multiple-output (MIMO) system.
Particular emphasis is placed on the impact of spatial and temporal correlation of the
channel matrices and on the development of efficient key generation algorithms that
extract secrecy from time-variant MIMO channel. The main contributions of this
dissertation are:
1. A stochastic time-variant MIMO channel model is developed that enables simulation of
practical key generation algorithms and therefore allows the evaluation of their efficiency
and performance.
2. The impact of channel correlation on the theoretical bound of the key size is established
through analytical derivations and computational studies. This exploration leads to the
discovery of an efficient channel sampling approach that generates a key with a specified
length by moving the communicating node over the shortest possible distance (or time
interval). A practical protocol for key establishment based on the algorithm proposed in [8]
is evaluated in detail and is extended to incorporate flexible quantization levels, public
transmission of the eigenvector matrix and channel coding for improved key generation
efficiency.
3. Two algorithms presented in the literature [8, 9, 10] for quantizing complex channel
coefficients for key establishment are generalized to allow the resulting KER between the
two nodes involved in the key establishment to approach the theoretical lower bound. A
metric, referred to as boundary margin, is defined to characterize the key mismatch
performance of the techniques.
4. Three additional key generation algorithms based on encryption with the channel rather
than quantization of the channel are proposed. Although some questions remain regarding
certain subtle details associated with these algorithms, they are included as they provide
different perspectives regarding the key generation process.
V. Highlight Points
A key observation highlighted in the prior work is that when using the reciprocal channel
as common information for key establishment, differences in channel estimates at the two
nodes due to noise or other practical considerations limit the number of key bits that can be
generated from a single sample of the channel. Therefore, establishment of long keys
requires the concatenation of multiple channel samples. Most prior work has assumed that
these samples are temporally white and obtained from a single-input single-output (SISO)
system, and therefore considers neither the performance implications of using correlated
channel samples (in space and/or time) nor the practical issues associated with whitening
of these samples. However, intuition suggests that using channel samples more closely
spaced in time and from multiple antennas could lead to improved key generation rates,
even if the samples are partially correlated.
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VI. Previous Methodology
Normally, a frame consists of m bits of data and r redundant, or check bits. Take the total
length of n (n = m + r). An n-bit unit containing data and check-bit often attributed as the n
bit code word. In most data transmission applications, all 2m data messages are legal data.
However, as regards the method of calculating the check bits, not all 2n used. If specified
algorithm to calculate the check bits, it will be possible to make a complete list of the legal
code words. From this list can be searched two code words its minimum hamming
distance. This distance is the Hamming distance of the complete code. Assume two code
words: 10001001 and 10110001. This part determines how many bits are related
differently. In this case, there are three different bits. To determine just do EXCLUSIVE
OR operation on the second code word, and count the number of 1 bit in operating results.
Hamming distance is the number of bit positions in which two code words differ. The thing
to note is that when two separate code words with Hamming distance d, it will take a single
bit error d to convert from the one into the other. The properties of error detection and error
recovery of a code depend on its Hamming distance. To detect d errors, it needs a code
with d + 1 because of the code as it was unlikely that d single-bit errors can change a valid
code word into another valid code word.
When the recipient sees an invalid code word, there has been an error in transmission.
Likewise, to correct d errors, it needs a code within 2d + 1 because it was declared legal
code word can be separated even with d changes, the original code word will be closer than
the other, then the error recovery can be determined uniquely. As a simple example for
error detection code, download a code in which a single parity bit is added to the data. The
parity bit is chosen so that the number of 1 bits in the code word becomes even (or odd).
For example, if 10110101 is delivered in even-numbered parity by adding a bit at the
edges, then the data was 101101011, while the even-numbered 10110001 parity becomes
101100010. A code with a single parity bit has a distance of 2 because any single-bit error
produces a code word with parity wrong. The following steps are done to calculate the
hamming code as cited from Tim Downey from Florida International University [2]. The
key to the Hamming Code is the use of extra parity bits to allow the identification of a
single error. Create the code word as follows:
• Mark all bit positions that are powers of two as parity bits. (positions 1, 2, 4, 8, 16, 32,
64, etc.)
• All other bit positions are for the data to be encoded. (positions 3, 5, 6, 7, 9, 10, 11, 12,
13, 14, 15, 17, etc.)
• Each parity bit calculates the parity for some of the bits in the code word. The position of
the parity bit determines the sequence of bits that it alternately checks and skips.
• Position 1: check 1 bit, skip 1 bit, check 1 bit, skip 1 bit, etc. (1,3,5,7,9,11,13,15,...)
• Position 2: check 2 bits, skip 2 bits, check 2 bits, skip 2 bits, etc. (2,3,6,7,10,11,14,15,...)
• Position 4: check 4 bits, skip 4 bits, check 4 bits, skip 4 bits, etc.
(4,5,6,7,12,13,14,15,20,21,22,23,...)
• Position 8: check 8 bits, skip 8 bits, check 8 bits, skip 8 bits, etc. (8-15,24-31,40-47,...)
• Position 16: check 16 bits, skip 16 bits, check 16 bits, skip 16 bits, etc. (16-31,48-63,8095,...)
• Position 32: check 32 bits, skip 32 bits, check 32 bits, skip 32 bits, etc. (32-63,96127,160-191,...) Set a parity bit to 1 if the total number of ones in the positions it checks is
odd. Set a parity bit to 0 if the total number of ones in the positions it checks is even.
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V. Propose ANT COLONY Algorithm
Propose an ANT COLONY algorithm with transition probability based on Hamming
distance for solving planar graph coloring problems. ANT COLONY was originally
intended to handle only continuous optimization problems. To apply ANT COLONY to
discrete problems, the standard arithmetic operators of ANT COLONY need to be
redefined over discrete space. In this work, we propose a new algorithm that uses transition
probability based on Hamming distance into ANT COLONY. The experimental results
show that the new algorithm can get higher success rate and smaller average iterations than
a Genetic Algorithm and the conventional ANT COLONY.
VI. Old Result and Discussion
Examining the simulation results, we found that the Hamming code performed well only
for applications that require low BER and high SNR. It minimizes BER and maximizes the
number of received packets compared to without; however, it increases delay. This is
because it adds parity bits to correct the error, which causes extra overhead. Furthermore,
hamming encoding and decoding cause additional communication delays. Performance
results show that the modulation scheme significantly affects the performance of the
Hamming code and without ECC. There are other studies [8-3] that showed the impact of
the modulation scheme on the communication quality in different network systems.
According to these studies, the OQPSK modulation scheme outperforms the other
schemes, similarly to our study. This is because OQPSK provides a higher data rate
compared to BPSK, DPSK, and FSK. For the same bit error rate, the required bandwidth
by OQPSK is less than the other modulation schemes [10].

Figure 2. SNR vs, BER
V. Conclusion
In this article, we proposed ANT COLONY with hamming distance to find future selection
in gene expression microarray data. Hamming distance plays an important role in velocity
updating of solutions. Our preprocessing aids faster convergence along the search space
and successfully employed to eliminate redundant and irrelevant features. We investigate
the effectiveness of hamming distance with ANT COLONY with combination of different
parameters and population sizes. The main goal of the feature selection is selecting
minimal number of features and gets higher classification accuracy. Here we have
achieved the goal through the implementation of two sub fitness functions. The
performance of the proposed method and existed methods are compared using k-NN
classifier and reported better classification accuracy. For three cancer data sets results
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reported in this paper demonstrating the feasibility and effectiveness of the proposed
feature selection method.
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“A REVIEW ARTICLE OF VARIOUS METHODOLOY
HIGH SPEED ADC DESIGN”
Rajeshwar Choudhary & Prof. K.S Solanki
Abstract
Analog to digital converter is the important component in signal processing and
communication system. It is a mixed system which converts the analog signals into the
digital signals for transformation of sensor data. There are many types of ADC’s available
such as pipeline ADC, successive approximation ADC, delta sigma ADC etc. In present
day CMOS technology the flash ADC is composed by utilizing the dynamic method, it
reduces the power, and delay. A flash ADC is extremely valuable for fastest speed
operations when it is compared with the other ADC architectures. Comparator and Encoder
are vital part of flash ADC. This paper presents review of Efficient Low Power High Speed
Flash ADC Techniques.
Keywords—ADC, Flash ADC, Resolution, Conversion rate, Comparator, Conversion
speed, Encoder
1. Introduction
The increasing number of communications protocols and the expanding world of digital
communications call for companies to produce more versatile devices. Devices such as
cellular telephones and software radios are often designed to operate using more than one
method of reception to increase the number of locations in which the device may be used.
At the time of this writing most cellular telephones can receive both analog and digital
signals. Implementing a number of different receiver types in one device can be very
expensive. There is definite need for easily implemented designs that accommodate several
different communication protocols in a single device. Many newer receiver architectures
call for the signal to be digitized as early as possible. The remainder of the processing is
left to lower power, reliable digital circuits more cheaply realized than their analog
counterparts. In order for this to happen, the analog-to-digital converter (ADC) systems
that quantize the incoming signals must become versatile and easy to implement. Sigmadelta (CA) ADCs provide a high degree of resolution using low complexity components at
a high sampling rate. The biggest drawback to using these quantizes is that the increased
resolution is achieved in a very narrow band of frequencies compared to the sample rate.
However, the insensitivity to circuit matching makes this converter a good candidate for
multiband conversion. The outputs from multiple quantizes run in parallel can be
combined to achieve the high resolution of the CA ADC over a much wider bandwidth [12].
2. Related Work
An increasing number of IC compatible sensors demand suitable readout circuits with onchip ADC to reduce the signal sensitivity to perturbations on the circuit and at the sensor
interface, decrease system complexity and cost, as well as enable further on-chip digital
processing like data correction. Applications like wireless sensor nodes and medical
diagnose always require at least 12-bit linearity and noise performance and extremely low
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power consumption (as low as 100μW) because of the battery operation. In addition, to
meet the requirements of large sensor arrays, the ADC must occupy small silicon area and
can be multiplexed between multiple channels. A 100μW, 13bit ADC used for sensor array
applications is presented in paper [3]. The ADC employs an extended counting architecture
in which the residual error from a first-order incremental ΣΔ modulator is encoded by a
cyclic ADC to achieve high accuracy at a relatively high speed. Hardware reuse technique
is utilized for low power consumption and small silicon area. The prototype ADC is
implemented in 0.18μm CMOS technology with 1.8V supply voltage and the core area is
only 0.06 mm2 including control logic. The ADC shows a peak SNDR/SFDR of
65.4dB/71.9dB.
This paper gives survey on various techniques of Flash ADC design. Researchers have
implemented flash ADC with different number of bits and different CMOS technologies.
Steven B. Kaplan et.al [1] proposed a complete transient digitizer system consisting of a
superconductive flash ADC, on chip acquisition hardware, a room temperature interface
and HYPRESS to digitally reconstruct the input signal. Transient digitizer with a near term
performance of at least 6 effective bits at 10 GHz and 8 effective bits at 2.5GHz are
obtained. The wide bandwidth of the digitizer front end has been demonstrated in beatfrequency tests up to 30 GHz. Yun-Ti Wang et.al. [2] Proposed an 8-Bit 150-MHz CMOS
ADC with 0.6μm CMOS technology with 8 bits Resolution. An 8- bit 150-MHz CMOS
ADC has been described that incorporates sliding interpolation, distributed sampling,
interleaving, clock edge reassignment, and punctured interpolation. Siamak Mortezapour
et.al. [3] Proposed a 1-V, 8-Bit Successive Approximation ADC. The ADC consumes less
than 0.34mW and has an ENOB of 7.9 for a 1-kHz input with close to rail-to-rail signal
swing. This design demonstrates that low-voltage ADC with medium accuracy can be
realized without requiring special enhancements to CMOS technology. Conor Donovan
et.al. [4] Proposed a 6-bit prototype converter built in a standard 0.25μm digital CMOS
process which dissipates 150mW from a 2.2-V supply at 400 MS/s. It occupies 1.2 mm^2
and describe a digital technique that can removes the accuracy constraints from the
comparators. Christoph Sandner et.al. [5] Proposed a 6 bit flash ADC, large analog
bandwidth and low power in 0.13 μm CMOS copper technology with 1.2GSps. This ADC
attains to an effective resolution bandwidth (ERBW) of 700 MHz when working at 1.2
GSps requires 160mW power and at 600 MSps accomplishes an ERBW of 600MHz with
just 90mW power consumption from 1.5V supply. The chip area is 0.12mm2 and
requirement for reference resistor step, implicit sample and hold operation, no edge
impacts in the interpolation network when contrasted with resistive addition and input
capacitance is low of just 400fF and because of that safely drivable analog converter can
be interface. This configuration demonstrates the efficiency of the capacitive interpolation
construction modelling with distributed sample and hold for flash ADC in GHz range.
Sunghyun Park et.al. [6] Proposed 4-GS/s 4-bit Flash ADC in 0.18-um CMOS. It achieves
a measured DNL and INL of less than one quarter LSB at 4 GS/s. The measured ENOB is
3.89 bits at 4 GS/s with a 10 MHz input, and 3.47 bits at 3.4 GS/s with an 800 MHz input.
Mingzhen Wang et.al. [7] Proposed a 4 bit flash ADC with high spurious free dynamic for
high data transmission correspondences using 130nm CMOS technology. They proposed
timed digital comparator with dynamic offset concealment to enhance the ADC dynamic
performance. This flash ADC has two and half clock cycle latency. It has low input
capacitance of 300fF. The power consumption is 1.35mW with 1.2V supply. It has 2.5GHz
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conversion rate using a multi-stage pipelined design. This flash ADC enhances high
sampling rate, low power, and low input capacitance and there is no need of any reference
resistor stage.
Table 2.1 RELATED WORKS

3. SIGMA DELTA ADCS USED FOR CHANNEL QUANTIZERS
Sigma delta ADCs are able to quantize signals with a high degree of resolution, provided
the signal energy is located at low frequencies compared to the sample rate. Using an
integrating feedback loop, this converter applies a delay to the signal input and a noise
shaping transfer function to the quantization noise. Signals that reside outside the narrow
baseband region that is quantized with high resolution are pushed into the quantization
noise that is shaped away from baseband. Using a one-bit quantizer and a one-bit digitalto-analog converter (DAC), Sigma delta ADCs are capable of achieving greater than 16bits of resolution [8].
The Sigma delta ADC has been previously employed in a multiband scheme that used one
low pass converter and several band pass devices [9]. A high degree of resolution was
achieved across a bandwidth quantized by four devices. This work supports the idea that
the Sigma delta ADC is a strong candidate for the quantize used in each channel of the
proposed structure due to the high resolution achieved by the converter. It is well suited to
Very Large Scale Integration (VLSI) technology as it uses circuits that do not have to be
well matched to produce high precision outputs.
4. Purpose of the Research
The purpose of this research is to formulate architecture that makes use of identical
quantizes operating in parallel to efficiently perform wideband conversion. Each channel in
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the architecture contains identical hardware, so the cost of additional bandwidth is
additional channels. The desired result is a structure that is able to recombine a number of
smaller bandwidth signals into one with larger bandwidth. The recombined signal should
have as little magnitude and phase distortion as possible across the total recombined
bandwidth, including where the edges of the smaller bands meet. The main focus of this
thesis is the digital processing that allows the resolution of these parallel devices to be
reliably extended to cover the first Nyquist band, which is half of the sample rate.
5. Quantization
Quantization is also necessary for analog-to-digital converters. Quantization is the process
of assigning certain ranges of values from a continuous signal range to discrete values.
This assignment creates quantization errors. A quantization error is the difference between
the quantized value and the original signal. In Figure 5.1, the original signal vin is shown
in blue. If a sample of this signal is taken at time T1, it would be quantized to n2, as shown
in Figure 5.1. The difference between the sample of vin and its quantized value n2 is
indicated by the black bar.

Figure 5.1: Quantization errors of ADCs.
Quantization errors are directly related to the resolution of the ADC. An ADC that needs
accuracy within a very small margin of error is going to need more quantization levels.
More levels require a larger number of digital bits to encode all the information. Higher
resolution often comes at the cost of converter speed, so converters need to be optimized
for required speeds and resolutions. This optimization depends greatly on the type of
architecture chosen for the ADC design.
6. CLASSIFICATION OF ADCS
Analog-to-digital converters are often divided into three major categories based on
converter speed and accuracy. Table 2.2 was adapted from [10]
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Table 6.2: Classification of ADCs
A selection of ADC architecture types with their respective sampling rate and resolution
ranges can be seen

Figure 6.2: ADC Architecture Comparison [1].
Low Speed, High Accuracy Some converters that are characterized by low speed and high
accuracy include the integrating ADC and the sigma-delta oversampling ADC. Integrating
converters are slow and their conversion times are proportional to the input voltage.
Integrating ADCs require, in general, 2N clock cycles for N bits of resolution. A higher
resolution means a slower conversion time [8]. Moderate Speed, Moderate Accuracy
Other converters can be categorized by moderate speed and moderate accuracy. Successive
approximation register ADCs and cyclic ADCs are both included in this classification of
converters. [8]
7. SAR ADC
The SAR architecture algorithm is often described as being similar to a binary search
algorithm. One common analogy for a binary search is looking for specific information on
a page of a book. The searcher does not know the correct page and can only ask the book’s
owner “yes or no” questions. The search would begin by starting at the center of the book
and asking if the page being searched for is a higher number than the current page. If it is,
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then divide the upper half of the book in half and ask the same question for the new halves
until there is only one page left. The decisions algorithm for a SAR converter is shown in
Figure 6.2. The SAR ADC follows a similar algorithm that compares input voltages and
reference voltages to determine a digital output value. The main advantage that a SAR
design offers is the use of only a few analog components, particularly the use of only one
comparator that results in a compact area and simpler design. The trade-off for this space is
made in the maximum sampling rate. A converter with sampling rate fs would require the
comparator, DAC and SAR logic, shown in Figure 6.2, to operate at Nfs.
Advantages: The main advantage of SAR ADC is good ratio of speed to power. The SAR
ADC has compact design compare to flash ADC, which makes SAR ADC inexpensive.
This SAR ADC will be useful for high speed with medium resolution and low power
consumption.
8. Conclusions
This thesis has presented the design, layout, and test of a successive approximation register
analog-to-digital converter. The background of the SAR converter, as well as general
characterization of ADCs. The methods and decision processes for designing the analog
portion of a SAR converter. Namely it talked about the design of the capacitive DAC,
comparator, and biasing circuitry. The layout techniques used for each part of the
converter, and what was necessary to put these devices into actual silicon. The necessary
steps for testing and evaluating the newly fabricated converter. The ultimate goal of the
converter was to have the split ADC correction algorithm applied to it. The novel idea
needed to implement this algorithm was the individual selection of unit capacitors to make
up different bits within a conversion. Because of this, existing SAR converters could not be
used to implement the algorithm. A new successive approximation converter thus needed
to be designed and implemented. The work presented here implemented a new SAR
integrated circuit in the Jazz 0.18µm CMOS process. The new converter was then tested,
the output data collected, and the correction algorithm was applied off chip to demonstrate
the concept. [5]
9. Future Work
If research is to move forward with the split SAR concept, a better performing converter
would need to be designed. The design mistakes in this work would need to be fixed.
Namely the preamplifier oscillations would need to be remedied, and the input sampling
nonlinearity would need to be eliminated. These two problems greatly degraded the overall
performance of this converter. With the degraded performance, it was difficult to
determine how much of an improvement the split ADC algorithm is capable of making.
With the given hardware, the algorithm was able to make some improvement in the
linearity of the output codes. However, that improvement was limited by the poor
performance of the converter. To get a better idea of the impact of the correction algorithm
on a SAR converter, a new converter would need to be fabricated. Special attention must
be paid in simulation to the preamplifier and sampling circuit designs.
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“A Review Article of Triple Band Frequency Selective Surface”
Urvashi Gehlot, Prof Y.S Thakur & Dr. D.K Sakravdia
Abstract
We present an old method of antenna design to solve for the current distribution in a
Different -shaped antenna excited by an electric field with arbitrary polarization. The
scattered far-field amplitude, phase, and polarization of the antennas are extracted. The
antenna
design
technique
presented here is an efficient method for probing the large design parameter space of such
antennas, which have been proposed as basic building blocks for the design of ultrathin
and TBFS scale surfaces. Our calculation is based on and is validated by comparison to the
results of design -difference simulations. The computation time is approximately five
orders of magnitude less than for TBFS scale simulations. This speed-up relies mainly on
the use of the thin-wire approximation, whose domain of validity is discussed. This method
can be generalized to more complex geometries such as zigzag antennas structure.
Key word: TBFS (TRIPLE BAND FREQUENCY SELECTIVE), VSWR, GAIN,
SLOTTED DESIGNS (SD)
1. Introduction
An antenna is a device that is to efficiently radiate and receive radiated electromagnetic
waves. There are several important antenna characteristics that should be considered when
choosing an antenna for application such as Antenna radiation patterns, Power Gain,
Directivity Polarization. Our society is in need of miniaturized efficient antenna for
developing quantum communication system. Structurally and functionally miniaturized
antenna play a vital role in developing efficient quantum communication system. In this
research work, Graphite material is chosen at TBFS scale because of thermal and structural
stability of carbon TBFS tube at quantum scale. Graphite TBFS structures deployed in
substrate and patch of antenna results the antenna characteristics at Dual Band Terahertz
level in frequency spectrum and also it improvises the spectral filtering, antenna coverage,
antenna polarization, gain, bandwidth, cut off frequency and minimizes the impedance. A
TBFS strip Patch antenna consists of a radiating patch on one side of a dielectric substrate
which has a ground plane on the other side as shown in Figure (1). The patch is generally
made of conducting material such as copper or gold and can take any possible shape. The
radiating patch and the feed lines are usually photo etched on the dielectric substrate.
TBFS strip patch antennas radiate primarily because of the fringing fields between the
patch edge and the ground plane. TBFS strip patch antennas can be fed by a variety of
methods. These methods can be classified into two categories- contacting and noncontacting. In the contacting method, the RF power is fed directly to the radiating patch
using a connecting element such as a TBFS strip line. In the non-contacting scheme,
electromagnetic field coupling is done to transfer power between the TBFS strip line and
the radiating patch. In this research, we deploy graphite sheet at TBFS scale (with relative
permittivity=1, relative permeability =1, bulk conductivity =70000 Siemens/m) is use as
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rectangular substrate and rectangular patch above the surface of the substrate as perfect E
shaped with feed line and probe at TBFS dimensions. Entire structure is simulate using
HFSS 13.0 with antenna design kit 1.0

Fig.1 TBFS patch antenna.
An antenna is a device that is made to efficiently radiate and receive radiated
electromagnetic waves. There are several important antenna characteristics that should be
considered when choosing an antenna for application such as Antenna radiation patterns,
Power Gain, Directivity Polarization. Our society is in need of miniaturized efficient
antenna for developing quantum Communication system. Structurally and functionally
miniaturized antenna play a vital role in developing efficient quantum communication
system. In this research work, Graphite material is chosen at TBFS scale because of
thermal and structural stability of carbon TBFS tube at quantum Scale. Graphite TBFS
structures deployed in substrate and patch of antenna results the antenna characteristics at
Dual Band Terahertz level in frequency spectrum and also it improvises the spectral
filtering, antenna coverage, antenna polarization, gain, bandwidth, cut off frequency and
Minimizes the impedance. A TBFS strip Patch antenna consists of a radiating patch on one
side of a dielectric substrate which has a ground plane on the other side. The patch is
generally made of conducting material such as copper or gold and can take any possible
shape. The radiating patch and the feed lines are usually photo etched on the dielectric
substrate [1].
2. Literature review
The literature review of Different types of antenna is mostly used in modern
communication devices over conventional antennas mainly because of their size. In this
review paper a survey is conducted on commonly used techniques and design used in
microstrip antenna papers which has been used by authors for designing of an efficient,
low profile, small, compatible, affordable microstrip antenna, mainly used to designed
reconfigurable, multiband and wideband antennas, after that a initiator patch design is
given with dimensions on which technique will be applied for the analysis of different
parameter of antenna.
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Due to fast advancement in wireless communication technology, use of small size antenna
has rapidly increased. Not only has the size of the antenna had its cost, performance, eased
of installation everything have been taken care while designing the antenna. To meet this
entire requirement micro-strip antenna is proposed. Nowadays microstrip antennas are
used in many places such as aircrafts, spacecraft’s, and satellite and missile applications. In
this paper, we discuss the microstrip antenna, types of microstrip antenna, various
substrates used for designing the antenna and the literature survey which we have done
Different types of antennas are used for mobile phone applications due to their small size,
low cost, ease of production etc. The MSA has proved to be an excellent radiator for many
applications because of its several advantages, but it also has some disadvantages. Lower
gain and narrow bandwidth are the major drawbacks of a patch antenna. In this paper, a
survey on the existing solutions for the same which are developed through several years
and an evolving technology metamaterial is presented. Metamaterials are artificial
materials characterized by parameters generally not found in nature, but can be engineered.
They differ from other materials due to the property of having negative permeability as
well as permittivity. Metamaterial structure consists of Split Ring Resonators (SRRs) to
produce negative permeability and thin wire elements to generate negative permittivity.
Performance parameters especially bandwidth, of patch antennas which are usually
considered as narrowband antennas can be improved using metamaterial. Metamaterials
are also the basis of further miniaturization of microwave antennas.
• They are lightweight and have a small volume and a low-profile planar configuration
• Their ease of mass production using printed-circuit technology leads to a low fabrication
cost
• They are easier to integrate with other MICs on the same substrate
• They allow both linear polarization and circular polarization
• They can be made compact for use in personal mobile communication
• They allow for dual- and triple-frequency operations Amid these benefits, MSAs suffer
from some disadvantages also as compared to conventional microwave antennas which are
the following [5]:
• Narrow bandwidth
• Lower gain
• Low power-handling capability
3. Previous Design Consideration
The three essential parameters for the design of a rectangular TBFS strip Patch Antenna:
Resonant Frequency (fr)
The resonant frequency selected for this design is 750 THz.
Dielectric constant of the substrate (εr)
The dielectric material selected for our design is graphite which has a dielectric constant of
1. A substrate with a high dielectric constant has been selected since it reduces the
dimensions of the antenna.
Height of dielectric substrate (h)
For the TBFS strip patch antenna to be used Dual Band Terahertz region, it is essential that
the antenna is not bulky. Hence, the height of the substrate is selected as 20.5nm. Hence,
the essential parameters for the design.
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4. Application of optical antenna
In this section we discuss some of the emerging applications of optical antennas. The
objective of this discussion is not to present an exhaustive review, but rather to touch on
particularly promising selected topics.
• Photo detection and photovoltaic: The application of optical antennas in photo
detectors is particularly promising. The main reason is that, according to equation (1) an
optical antenna increases the absorption cross-section and hence the light flux that
impinges on a detector, giving it a clear signal-to-noise advantage.

I 01- current through load,
I02 - current through diode,
Ipv - current generated by PV,
Ish - current through the shunt resistor,
Rs - equivalent circuit series resistance, Ω
Rsh - equivalent circuit shunt resistance, Ω
V - voltage applied to the load, V
k - Boltzmann's constant
==(1.3806488×10−23), J.K-1
n - linearity factor (1 for ideal diode)
q - elementary charge
= (1.602176565×10−19), C
T – p-n junction absolute temperature, K
VT - thermal voltage, V
• Antenna probes for TBFS-imaging: Over the past decade, optical microscopy has
reached the TBFS scale through techniques such as stimulated emission depletion (STED)
microscopy, photo activatable Localization microscopy (PALM) and stochastic optical
reconstruction microscopy (STORM) 49–53. All of these far-field lens-based methods
reveal 20–50 nm features, and rely on the fluorescence detection of dyes with suitable
photodynamic properties for depletion or photo switching. PALM and STORM in
particular are finding rapid acceptance in biological applications [8].
• Information processing: There is an upper limit to the performance of optical
components. A minimum volume must be ensured to guarantee the necessary number of
modes for information to be processed. The limit is valid for multiple scattering events
and for linear interactions. The minimum volume scales with the dielectric constant of a
material, and hence it can be reduced by using metallic. Structures such as optical
antennas. Furthermore, as discussed previously, metals have high intrinsic nonlinearities
and therefore hold promise for signal processing beyond the linear limit.
• Super-bright single-photon sources. A single dipole emitter close to an optical antenna
will experience a modified photonic mode density. A spectacular enhancement — up to
~500 times — can occur when the antenna is resonant with the dipole transition, such as
in a resonant antenna–molecule system. The radioactive rate Γrad becomes competitive

116

International Journal of Management, IT & Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com

International Journal of Management, IT & Engineering
Vol. 8 Issue 8(1), August 2018,
ISSN: 2249-0558 Impact Factor: 7.119
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International
Serial Directories Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in
Cabell’s Directories of Publishing Opportunities, U.S.A

with the non-radiative rate Γnon-rad, therefore boosting the emission to 10–50 ps Rabi
periods, while the quantum efficiency (the relative fraction of irradiative decay)
approaches unity — true super-emission with a picoseconds decay time. The enhanced
radiative rate is a strong function of distance and orientation with respect to the TBFS
particle, requiring positional control on a sub TBFS meter scale [9].
5. Issues of old (earlier) articles
ahmed a. kishk “a triangular dielectric resonator antenna excited by a coaxial
probe”: A dielectric resonator antenna of triangle shape is examined numerically and
experimentally. The geometry is an equilateral triangular dielectric volume over a ground
plane, and is excited by a coaxial probe to provide a broadside radiation pattern. An
approximate expression is used to compute the resonance frequency. Results are verified
experimentally and numerically. Recently, dielectric resonator
antennas have been
investigated and found to be efficient radiators. In the search for dielectric resonators with
good characteristics, different DRA shapes are investigated. It were found that some
geometry might have a wider bandwidth or better linear polarization characteristics than
others. Here, we consider the triangle shape dielectric resonator antenna. The micro strip
triangle patch is investigated .Also; a low profile based on a very high dielectric constant is
investigated in with slot excitation. Different excitation mechanisms can be used to excite
the DRA. Here, we use the coaxial probe excitation. The triangular dielectric resonator
antenna, which is excited by a coaxial probe, is investigated.
Carmen kar man fung “design and experimental testing of TBFS antenna for carbon
TBFS tube (SD) based infrared sensors”: We Report the fabrication and experimental
characterization of a TBFS antenna for carbon TBFS tube (SD) based infrared (IR)
sensors. By designing a TBFS sized antenna and integrating with SD sensing element, the
electric field intensity at the position of the sensing element can be enhanced and so a very
sensitive infrared TBFS sensor is developed. The efficiency and characteristics of the
TBFS antenna were studied experimentally by measuring the photocurrent response of the
sensor before and after the TBFS antenna is implemented. The experimental result has
shown the TBFS antenna increases the photocurrent by an order of magnitude. This
implies that the electric field in the vicinity of the detector is enhanced by the TBFS
antenna. The proposed fabrication process enables easily and directs integration of the
TBFS antenna into the Manufacturing of infrared devices. Therefore, this opens the
possibility developing high fidelity infrared sensors with a wide sensing range.
Emre koksal “applications and performance of a nan receiver with a carbon TBFS
tube antenna forest” We introduce an RF TBFS receiver, based on a forest of carbon
TBFS tube (SD) antennas packaged together. Based on the physical model of a charged
carbon TBFS tube under RF exposure, which is significantly different from a typical RF
antenna, we analyze the performance of our TBFS receiver. We show that, for low signalbandwidth applications, our TBFS receiver is highly robust, allowing for a continual
operation over extended periods of time at low probabilities of error at reasonably low
SNR values. For the high signal-bandwidth applications, we show that, at a given SNR, the
achieved rate grows as n 1/4 with the number, n, of the SDs, at reasonably low
probabilities of error. Due to extremely small scale of the SDs, many millions of SDs can
be packed into very small areas (e.g., hundreds of millions in 1 mm2) to achieve rates
comparable to the commercially available wireless receivers. Hence, a significant spatial
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miniaturization is achieved by our TBFS receiver compared to a classical RF receiver
without a loss in the achievable rates.
Wen-jiao liao, “effective diversity gain evaluation for large scale mimo antenna
system” The success of MIMO technology has lured substantial studies on devising large
scale MIMO antenna systems, which shall yield a higher throughput in a multi-path rich
environment. However, the lack of measurement measures applicable to diversity
assessment of antennas in a large number may hinder the design process. In this letter, an
effective diversity gain measurement approach is proposed. The system comprises a multichannel data acquisition card and RF power detectors. It can be expanded to accommodate
tens of antennas and the data sampling process can be executed in a timely fashion. Results
of several multi-antenna designs are presented to validate the method effectiveness. On top
of diversity assessment, performance features also include evaluations of antenna radiation
efficiency and propagation environment characteristics [11].
Waleed tariq sethi “dielectric resonator TBFS antenna at optical frequencies” To
fulfill the growing demands of high data rate communication, researchers are now focusing
their concentration on the higher frequency bands lying in the THz region of the
electromagnetic spectrum. With the advent of TBFS-components fabrication technology,
researchers and scientists are now able to fabricate optical antennas at a TBFS-scale, in
order to establishing a wireless combination link at THz frequencies, and find solutions to
the general design problems associated with higher frequency antennas. Drawing
inspiration from antennas at microwaves and radio-frequency technologies, optical
antennas capture and couple free available electromagnetic radiation in the visible and
infrared wavelengths in the same way as radio electric antennas do at the corresponding
wavelengths. In this paper, authors review some of the state of the art optical antennas,
their fabrication techniques and propose a novel dielectric TBFS antenna design.
Comparing to the traditional radio-frequency antennas, an equilateral triangular dielectric
resonator TBFS-antenna (ETDRNA) has been designed and simulated at 193.5 THz
standard optical frequency. The proposed antenna is a planar structure having a multilayer
geometry consisting of ‘Ag’ partial ground plane, a top and bottom ‘SiO2’ substrate and a
‘Si’ equilateral triangular as a dielectric fed by a ‘Ag’ TBFS strip transmission line. The
simulated antenna achieves an impedance bandwidth of 2.58% (192.5-197.3 THz) and an
end-fire directivity of 8.6 dBi, covering the entire standard optical transmission window at
C-band. Numerical demonstrations prove the efficiency of the TBFS-antenna at the
frequencies of interest, making it a viable candidate for electromagnetic communication in
optical applications and TBFS networks [10-12].
6. Problem identification and issue of earlier article
Many different antenna geometries have been studied over the past few years. Among
them are bow-tie antennas half-wave antennas, monopole antennas, particle antennas, Yagi
Uda antennas, gap antennas, slot antennas, cross antennas and patch antennas. Although
these studies established important groundwork, several challenges remain that must be
addressed before optical antennas can become a widely deployable technology.
• Pursuing the radiofrequency antenna analogy: How far has the optical analogy of
radiofrequency antennas been accomplished? Top down TBFS fabrication tools such as
electron-beam lithography and ion-beam milling have been widely used to downscale
established radiofrequency antenna configurations to the optical frequency regime.
However, unlike radiofrequency antennas, which are locally driven at the feed gap, early
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optical antennas were driven from the far-field. Antenna-mediated transduction has been
explored mainly for infrared detection using, for example, a slot antenna81 or an opensleeve dipole antenna.
• Impedance matching. A major challenge in the design of optical antennas is impedance
matching between the antenna and the source. For a source in the form of an atom or
molecule, we find a largely reactive impedance of roughly 1 MΩ, which follows from
treating the atom/ molecule as a plate capacitor of area 0.2 nm × 0.2 nm, and a plate
separation of similar dimensions. On the other hand, the impedance of a typical metal
TBFS structure is mostly Ohmic and is extremely small (~3 Ω for a linear half-wave
antenna) 1, 40. It is currently unclear how to compensate for this large impedance
mismatch.
• Electro-optical transduction: In the traditional radiofrequency and microwave regime,
antennas are usually used to convert electromagnetic radiation into electric currents, and
vice versa. However, most of the optical antennas studied so far operate on a ‘light-in,
light-out’ basis. There are only a few studies that report the antenna-assisted Conversion of
optical radiation into photocurrents. Antenna assisted electro-optical transduction can draw
inspiration from high-frequency devices such as infrared whisker diodes based on metal–
oxide–metal junctions, and from photon emission in scanning tunnelling microscopy. Such
infrared whisker diodes provide a route towards receiving electro-optical antennas24,
whereas scanning tunnelling microscopy defines a possibility for transmitting electrooptical antennas. The problem in metal–oxide–metal diodes is the high-frequency cut-off,
which depends on the capacitance of the metal–oxide–metal junction.
• Selection rules: We have already pointed out several important differences between
optical antennas and classical radio wave antennas. For example, at optical frequencies, the
penetration of radiation into metals can no longer be neglected, and consequently optical
antennas respond to a scaled, effective wavelength rather than to the wavelength of the
incoming radiation. In addition, at optical frequencies metals are very nonlinear materials,
which makes it possible to mix and convert different frequencies. Finally, and most
importantly, the localized fields near optical antenna structures have spatial dimensions
that approach the length scale of atomic/molecular quantum wave functions.
• Reproducibility and repeatability: Any progress in the application of optical antennas
depends critically on the capacity to fabricate an optimal geometry with sufficient
material quality and TBFS scale accuracy. Traditionally, the bottom-up colloidal
synthesis approach has provided high-quality crystalline metallic TBFS particles of
controllable shape and size to within a few TBFS metres. The colloidal particles show
high-quality resonances (Q > 10) approaching the limits set by the metal dielectric
properties96.
7. Previous TBFS scale methodology
Design antenna in TBFS scale and SD based: The TBFS antenna was designed for our
SD based TBFS IR detectors as depicted in Figure 1. It consists of two symmetric thin
metal wires which are separated by a TBFS metric gap. When the antenna is illuminated
with an infrared source, a plane wave incident from above is collected over the entire area
of the antenna and a standing wave current pattern is generated along two metal wires. The
field in the vicinity of the electrically conducting object is finally enhanced. The SD
sensing element is then aligned to the position of the maximum estimated field near the
antenna. The maximum radiation occurs at the point that is perpendicular to the antenna
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axis. After designing the antenna, the fabrication process of the SD based IR detector with
the TBFS antenna was developed and the schematic structure, which employs the TBFS
assembly of SDs and standard photolithography processes.
The single SD sensor was first fabricated by using TBFS assembly to form the SD across
micro electrodes. A pair of symmetric micro electrodes was evaporated on the quartz
substrate by using thermal evaporation. Titanium was used to improve the adhesion of gold
to the substrate. The gap distance between the micro electrodes is from 1 to 3μm. Then a
drop of SD suspension was dispersed on the substrate and an ac voltage was applied. SDs
was then formed between the pair of micro electrodes by the di electrophoresis force. SD’s
responsibility to IR has been proposed as the Schottky barrier effect at the SD-metal
contact and reported previously by our group in [1]. When the IR irradiates the SD,
electrons and holes inside the SD are excited by the photons and results in the generation
of current.
As a result, the current from the SD-metal contact is affected by the concentration of the
photo generated carriers in SD under the incident IR excitation. Therefore, if the SD-metal
contact is placed to the position of the maximum field output near the antenna, then the
current can be increased due to the increasing IR power at the sensing region. This
alignment process can be performed by the following steps. Firstly, the SD formation
between the microelectrodes was observed by using an atomic force microscope (AFM) so
that the position of the SD-metal electrode was known and estimated. Afterwards, a
parylene C thin film layer was coated on the SDs to act as an insulating layer for separating
the antenna and the sensor.
8. The Advantage of using parylene C
C is that it can be deposited conformably at room temperature and it can also cover SDs
from contamination. The IR sensing ability of the SD detector after packaging by parylene
has been reported in [5].

Fig.2 SD Tube Parylene thin film was coated between the antenna and SD. A pair of
antenna is aligned to one of the symmetric metal contact electrodes
The photocurrent response is increased while the electric field near the antenna is enhanced
and it is influenced by the gain of the antenna. The gain increases while the size of the
antenna is reducing. This is caused by the increasing the conductance of the antenna when
the size of the antenna decreases. The conductivity directly affects the current distribution
and also the electric field in the vicinity of the antenna. Therefore the gain of the antenna
for IR detection significantly increases when the wave length and antenna length get
smaller. Moreover, the gain of the antenna is also affected by several factors such as the
length of the antenna, the alignment of the sensor to the maximum field output near the
antenna, the material of the antenna, and the Separation distance between the sensor and
the antenna. It has been reported that the response maximizes when the antenna length is a
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proper multiple of the half-wavelength of the incident radiation [6]. Therefore, the antenna
length effect on the field enchantment by the TBFS antenna has to be further studied.
9. Comparison of old result of various antenna designs
Table (1) various type of antenna Parameters.

Fig.3 VSWR effect
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Table (2) Percentage of obtained bandwidths of FSS (θ is the incidence angle
(degrees), BW is the bandwidth

10. Conclusion
The design and fabrication process of a novel SD based IR detector with a TBFS antenna
have been presented. By integrating the TBFS antenna, the incident electric field at the
sensor was increased leading to an order of magnitude increase in the photocurrent of the
sensor. The antenna in TBFS environment is more efficient and can be incorporated into
the manufacturing process of present day infrared detectors. The practical TBFS antenna
for quantum infrared detector has been realized experimentally, which successfully
demonstrated and verified that the IR response of the sensor can be greatly increased by
the electric field enhancement in the vicinity of the TBFS antenna. This represents a major
breakthrough in sensor research since this will lead to a dramatic improvement in the
performance of infrared imaging systems, which are important for future civilian and
military applications.
References
[1] J. Zhang, N. Xi, K. W.C. Lai, H. Chen, Y. Luo, and G. Li, “Single carbon TBFStube
based photodiodes for infrared detection”, Proc. Of the 7th IEEE International Conference
on TBFS technology (IEEE TBFS), pp. 1156 – 1160, 2007.
[2] G. W. Hanson, “Fundamental transmitting properties of carbon TBFS tube antennas”,
IEEE Trans. on Antennas and Propagation, vol. 53, no. 11, pp. 3426 – 3435, 2005.
[3] Peter J. Burke, Shengdong Li, and Zhen Yu, “Quantitative theory of TBFS wire and
TBFS tube antenna performance”, IEEE Trans. On TBFS technology, vol. 5, no. 4, pp.
314-334, 2006.
[4] Javier Alda, Jose M. Rico-Garcia, Jose M. Lopez-Alonso and Glenn Boreman, “Microand TBFS-antennas for light detection”, Egypt. J. Solids, vol. 28, pp. 1 - 13, 2005.
[5] King W. C. Lai, Ning Xi, Jiangbo Zhang, Guangyong Li and Hongzhi Chen,
“Packaging carbon TBFStube based infrared detector,” Proc. Of the 7th IEEE International
Conference on TBFStechnology (IEEE TBFS), pp. 778 – 781, 2007.
[6] Y. Wang, K. Kempa, B. Kimball and J. B. Carlson, G. Benham, W. Z. Li, T. Kempa, J.
Rybczynski, A. Herczynski, and Z. F. Ren, “Receiving and transmitting light-like radio

122

International Journal of Management, IT & Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com

International Journal of Management, IT & Engineering
Vol. 8 Issue 8(1), August 2018,
ISSN: 2249-0558 Impact Factor: 7.119
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International
Serial Directories Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in
Cabell’s Directories of Publishing Opportunities, U.S.A

waves: Antenna effect in arrays of aligned carbon TBFS tubes”, Applied Physics Letters,
vol.85, no. 13, 2004.
[7] Computer Simulation Tool CST-MWS 2012.
[8] A. G. Bouazza and B. Bouazza, "Crosstalk noise and signal propagation delay analysis
in submicron CMOS integrated circuits," Sciences of Electronics, Technologies of
Information and Telecommunications (SET/T), 2012 6th international Conference on,
Sousse, pp. 155-160,
2012.
[9] S. Hidouri and T. Aguili, "Study of scattering by large dielectric cylinder," Sciences of
Electronics, Technologies of Information and Telecommunications (SET/T), 2012 6th
international Conference on, Sousse, 2012, pp. 217-219.
[10] M. Djebari and M. Behib, "RLC network synthesis of the optoelectronic conversion of
photodiodes," Sciences of Electronics, Technologies of information and
Telecommunications (SET/T), 2012 6th international Conference on, Sousse, 2012, pp.
249-252.
[11] A. Sonne and A. Ouchar, "New model of laser diode for optical link transmission,"
Sciences of Electronics, Technologies of Information and Telecommunications (SET/T),
2012 6th International Conference on, Sousse, 2012, pp. 253-257.

123

International Journal of Management, IT & Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com

International Journal of Management, IT & Engineering
Vol. 8 Issue 8(1), August 2018,
ISSN: 2249-0558 Impact Factor: 7.119
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International
Serial Directories Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in
Cabell’s Directories of Publishing Opportunities, U.S.A

Congestion and Load Balancing In Wireless Sensor Network
(WSN)
Navneet Kaur
Abstract
In wireless sensor networks especially wireless multimedia sensor networks large volume
of data is transmitted from source to sink which is greater than the available capacity of
the network hence congestion occurs. Due to increases buffer overflow, packet latency,
packet drop and decreases network throughput and quality of services. The retransmission
of loss of packets leads to wastage of additional energy and decreases overall performance
of the network. To concentrate on this challenge, a new congestion control protocol is
proposed in which effective route is discovered by estimating trust, residual energy and
link quality of the sensor nodes. Congestion are detected by using remaining buffer, traffic
load and number of participants and over loaded node is protected by selecting the number
of lighter traffic nodes by using load balanced concept and regulating the traffic loads.
Finally the proposed protocol is simulated by using NS2 simulator and compares LBCC
with other relevant protocols LBCAR and FBACC to show the merit of LBCC.
Keywords: WSN, Route discovery, Congestion detection, Load balancing, traffic
regulation, Congestion control.
The Congestion Problem
Sensor Area network deployments may include hundreds or thousands of nodes. Since
deploying such large-scale networks has a high cost, it is increasingly likely that sensors
will be shared by multiple applications and gather various types of data: temperature, the
presence of lethal chemical gases, audio and/or video feeds, etc. In WSN networks,
mismatch of incoming and outgoing data rates results in congestion. The node with the
lowest bandwidth along a path from the source to the destination is called the bottleneck.
Usually, congestion occurs in the bottleneck since it receives more data than it is capable
of sending out. In this situation, packets will be queued and sometimes get dropped. The
effect of this, response time will increase and throughput will also degrade. With large
deployment sizes, congestion becomes an important problem .Congestion can be realized
in two ways. (i) A wireless sensor network will suffer congestion if the load exceeds its
capability, or (ii) for any time interval, the total sum of demands on a source is more than
its available capacity, the source is said to be congested for that interval. Mathematically
speaking ΣDemand>available resource Congestion in wireless networks is different from
that of wired networks. Due to the memory restrictions of the sensor nodes and limited
capacity of shared wireless medium, network congestion may be experienced during the
network operation. In wireless networks congestion happens due to contention caused by
concurrent transmissions, buffer overflows and dynamically time varying wireless channel
condition.
Figure 2.1 illustrates network performance as a function of the load. When the load is light,
throughput is linearly proportional to the load and response time is almost unchanged.
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After the load reaches the network capacity (the knee point), throughput won't increase
much with the load. Instead, packets will be queued and the response time will become
longer in this period. The throughput may suddenly drop if packets get discarded due to
buffer overflow, which is called the cliff point as shown in Figure 2.1.

Figure 2.1: Effect of Congestion on Throughput
Effects of Congestion
As WSN is a multi-hop network, congestion taking place at a single node may diffuse to
the whole network and degrade its performance drastically [MAL10]. Congestion causes
many folds of drawbacks:
1. Increases energy dissipation rates of sensor nodes,
2. Causes a lot of packet loss, which in turn diminish the network throughput.
3. Hinders fair event detections and reliable data transmission.
4. Large queuing delays are experienced as the packet arrival rate nears the link capacity.
5. The sender must perform retransmissions in order to compensate for dropped packets
due to buffer overflow.
6. Unneeded retransmissions by the sender in the face of large delays may cause a router to
use its link bandwidth to forward unneeded copies of a packet.
7. When a packet is dropped along the path to destination, the transmission capacity that
was used at each of the upstream links to forward that packet to the point that it is dropped
end up having been wasted.
Therefore, congestion control or congestion avoidance has become very crucial to achieve
reliable event detection for the practical realization of WSN based envisioned applications.
We find that one of the key reasons of congestion in WSN is allowing sensing nodes to
transfer as many packets as they can. This is due to the use of opportunistic media access
control. The high amount of data transferred by sensing nodes can overwhelm the capacity
of downstream nodes, particularly the nodes near to sink. Congestion due to buffer
overflow is also not insignificant.
Need for Congestion Control
Congestion in Wireless Sensor Networks (WSNs) has following negative impact on
performance:
1. A drastic decrease in throughput and
2. Increased per-packet energy consumption.
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Because of this negative impact congestion control is must in wireless sensor network.
Other needs are
Congestion in wireless sensor networks (WSN) needs to be controlled in order to
increase the lifetime of sensor network, It is necessary to improve fairness and provide
better quality of service (QoS), which is required by multimedia applications in wireless
multimedia sensor networks (WMSN).[MUL10]
Congestion may lead to indiscriminate dropping of data (i.e., high-priority (HP)
packets may be dropped while low-priority (LP) packets are delivered). It also results in an
increase in energy consumption to route packets that will be dropped downstream as links
become saturated.
Types of Congestion in WSN
Two types of congestion could occur in WSNs they are node-level congestion and linklevel congestion.
Node level
The node-level congestion that is common in conventional networks. It is caused by buffer
overflow in the node and can result in packet loss, and increased queuing delay. WSNs
where wireless channels are shared by several nodes using CSMA- like (Carrier Sense
Multiple Access) protocols, collisions could occur when multiple active sensor nodes try to
seize the channel at the same time. Congestion control protocols need to avoid or reduce
packet loss due to buffer overflow, and remain lower control overhead that consumes less
energy.

Figure 2.2: Node Level Congestion
Link level
Link-level congestion increases packet service time, and decreases both link utilization and
overall throughput, and wastes energy at the sensor nodes. Both node-level and link-level
congestions have direct impact on energy.

126

International Journal of Management, IT & Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com

International Journal of Management, IT & Engineering
Vol. 8 Issue 8(1), August 2018,
ISSN: 2249-0558 Impact Factor: 7.119
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International
Serial Directories Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in
Cabell’s Directories of Publishing Opportunities, U.S.A

Figure 2.3: Link Level Congestion
Congestion Regions
Congestion period could be divided in 3 regions. The region below rate low threshold,
where the event reliability is relatively constant, is referred to as the non-congested region,
since the buffer size of the nodes is enough to accommodate the traffic load. Beyond rate
low threshold, a sharp transition phase is observed, which is referred to as transition
region. This phase is where the network congestion builds up due to both traffic load
increase and local contentions. Beyond a second threshold, rate high threshold, the
reliability saturates which is referred to as highly congested region.
Main Causes Of Congestion Problem
Sensor Node Architecture Characteristics
Insufficient memory: In the occurrence of sudden traffic output queue will build up. If
there is not sufficient memory to hold all of them, packets will be lost. Adding more
memory may help at a point. In any case sensor nodes have very limited memory
capabilities.
SLOW processors: Slow processors can also cause congestion. Sensors also behave as
routers, and their CPU is slow at performing the bookkeeping tasks required from them
(queuing buffers, updating table etc). This way queues can be build up, even when there is
excess network capacity
Energy: Energy concerns can limit the available bandwidth, for instance, nodes
periodically sleep to reduce energy consumption. Additionally congestion control
capabilities traffic redirection, more complex-effective algorithms are limited from these
energy concerns.
Sensor Network Architecture Characteristics
Input and Output Flow Rate: Every node is having its own input and output buffer.
This buffer is required for temporary storage of the data packet (see Figure1). As node
processes the current packet, next packet is ready for processing. Hence buffer played very
important role in storing a temporary packets in queue. This will be maintained by First in
First out (FIFO) type of strategy. Because of this temporary storage Probability of loss
packet‟ will be reduced. Input buffer helps to node when incoming packets arrived at
current node from previous node, will be stored in input buffer. When particular node is
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completed its data packet processing, the node pushes processed data packet into the output
buffer. If rate of incoming packets is slow, then input buffer will accommodate the enough
packets and then it will be given for processing. If processing time is good enough then
packets will process and pushed into output buffer in normal flow. When link will free then
buffered packets will be hauled into the output link.
The condition becomes worst when input packet flow rate is faster. Node may not be in
position to process the incoming data packets at that faster rate. It will take some delay to
process it. This will increase the queue in the buffer. If buffer is full then next arrived
packets will be dropped or lost.

This lost packets probability will be calculated by the Erlang B function. This function is
described as follows. Where B (E, m) is Probability of blocking when E Erlangs of traffic
is offered to m Channels at the same time when packets are process in node faster than
earlier and link will be busy to transmit the data packets, then output buffer will be loaded.
This situation will give rise to congestion. It will also increase the backpressure.
Node density: When specific requirements are given for the application, based on the
specification network designer has to design the clusters. The nodes are placed in the
formed clusters depending on the topology selected in the cluster. Node density [DES10]
plays very important role in congestion control. If cluster has lesser node density, then the
probability of finding the neighbouring node is less. This is only because the nodes are
placed at larger distances from one another. On the other hand if cluster is densely
localized then probability of finding the neighbouring node is very high. When probability
of finding neighbouring node in the denser node cluster, then in case of routing, it is very
easier to adopt any routing strategy. In case of lower or lesser dense cluster, the routing
becomes more difficult. As far as energy awareness is concern, when the nodes are closer
to each other in denser cluster, the node may require less amount of power to transmit to its
neighbouring node, so energy gets saved.

Figure 2.4: Node Density
While in less dense cluster, the nodes must equip with higher power radios to transmit data
packets for longer distances. As node density increases, traffic towards sink or cluster head
get increases which result in the congestion near the sink or cluster heads.
Non Linear or Unbalanced Distribution of Load: If the nodes are distributed or
localized in non-linear fashion in the same cluster, it may result in unbalanced load
distribution. This situation may lead to uneven traffic conditions, and also the energy is not
equally distributed. In the region of lesser density, nodes are required high-energy radios to
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transmit data packets to far situated neighbouring node [DES10].

Figure 2.5: Unbalanced Distribution of Nodes
On the other side, nodes with enough transmitting capacity radios will serve the purpose.
This saves the nodes energy. This uneven situation in the same cluster creates the
differences in the network lifetime of the nodes. The node in the area of lower density will
be having less network lifetime and hence died earlier than the region of denser nodes.
This is only because denser region nodes required less amount of power to transmit. As far
as routing protocols is concern within a cluster,
We have to use same protocol for entire cluster. But due to the unbalanced deployment of
nodes in a cluster with varying node density, it is very difficult to achieve the same
performance in the various regions of the cluster.
Packet Collisions: Increasing network contention causes an increase in packet
collisions in the wireless medium. Based on the underlying medium access control (MAC)
mechanism, after several unsuccessful retransmissions, these packets are dropped at the
sender node. As a result, the decrease in buffer occupancy due to these drops may indicate
lower congestion when only buffer level is used for congestion detection. Therefore, for
accurate congestion detection in WSNs, a hybrid approach is required.
Congestion Control
Congestion Control Component Mechanisms are composed from 3 sub-mechanisms:
Congestion Detection
Congestion Feedback
Congestion Mechanism
Congestion Detection is the mechanism used to safely detect if the problem has occurred or
is going to happen. The Feedback Mechanism, with which the sensor node or the sink
gives a feedback to the network to take some action according to the problem and Control
Scheme which is the final action taken.
Congestion Detection
Accurate and efficient congestion detection plays an important role in congestion control
of sensor networks. To detect congestion, the level of congestion should be quantified to
provide a fine-grained congestion control. We define two types of congestion levels in
sensor networks as follows:
Per-node congestion level
Per-flow congestion level
The per-node congestion depicts the local congestion level each individual node perceives.
To measure the per-node congestion level, each node can investigate the statistics on
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several metrics such as queue length, packet drop rate, channel loading, etc.
The per-flow congestion level can be calculated in a distributed manner by each node of a
flow. The source records its current per-node congestion level in the header of a data
packet destined for the sink.
Congestion Handling [Feedback and Control]
This is a two-step mechanism:
a. Congestion Feedback
b. Congestion Control (action)
a) Congestion Feedback
Based on congestion control algorithms classification done in [YAN95] and according to
Control theory point of view, we divided congestion control solutions into two groups.
Open Loop
Closed Loop
Open Loop
These are the solutions in which control decisions of algorithms do not depend on any sort
of feedback information from the congested spots in the network, and so they do not
monitor the state of the network dynamically.
Closed Loop
Closed loop solutions are based on the concept of a feedback loop. This approach has three
parts when applied to congestion control:
Monitor the network to detect when and where congestion occurs.
Pass this information to places where action can be taken.
Adjust network operation to correct the problem.
The feedback can be either global or local; global means that the feedback information
goes all the way from destination to source (end to end) where local means the feedback
information comes only from immediate neighbours. With the provision of feedback these
algorithms are able to monitor the network performance dynamically. The feedback may
be explicit (sent explicitly as different or piggybacked messages) or implicit in other case.
The explicit feedbacks can be further classified as persistent (if available all times) and
responsive feedback (if only triggered under certain conditions). Furthermore many
explicit closed loop algorithms are divided into two stages - anticipatory and reactive
congestion control. In the anticipatory stage algorithms tend to achieve congestion
avoidance whereas reactive strategy is a congestion recovery scheme that responds to
conditions of network congestion.
b) Feedback Mechanisms
Congestion feedback mechanisms can be categorized in several ways. In one way, they are
classified into explicit feedback and implicit feedback.
Explicit Feedback:
Explicit feedback means that feedback is sent to the sender in an explicit form, like a
dedicated bit, or a control packet.
Explicit Periodic Feedback:
This approach is used in where the upstream nodes of a flow periodically notify their
congestion level to downstream (toward the sink) nodes by embedding their perceived
congestion level into the header of data packets. There is also a count field which will be
incremented by each node on path, whose queue length is more than the threshold value.
This is an indicator of the number of nodes which are getting congested
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Explicit Responsive Feedback:
Explicit responsive feedback can be achieved using extra control messages. This approach
is rarely used because extra packets consume sensors limited energy resources. This
technique is followed by backpressure messages are used in case of congestion detection.
To address the issue of congestion, it sends the response packet to source using an alternate
path
Implicit Feedback:
In implicit feedback, feedback information doesn’t occupy any dedicated bits. It is realized
by piggyback. The well-known example of implicit feedback is TCP, where 3Acknowledgments imply congestion. From the aspect of information carried by feedback,
they can be categorized into binary or non-binary feedback. Binary feedback can only tell
if there is congestion or not. In contrast, non-binary feedback carries more information,
which can indicate the congestion level. TCP is a binary feedback mechanism.
Piggybacking (as implicit feedback):
In RTS/CTS
Control Mechanisms
Generally speaking the presence of congestion means that the load is (temporarily) greater
than the resources (in a part of a sensor network) it can handle. The load balance control
schemes may be used: decrease the load, increase the resources.
More precisely this mechanism appears in WSNs in the following forms:
Decrease the Load: This goal can be achieved in several ways
Rate Control: In this case load is decreased by decreasing the rate of sources generating
information. The rate by which sensor nodes transmit their own sensor reading can be
controlled. Alternatively if this is not possible due to application constraints, the number of
nodes generating at this fixed rate can be controlled.
Packet Dropping: This is another way to reduce the forwarding traffic to the sensor
network. When a forwarding node having full buffers receives a new packet, it must
clearly drop from the buffer the last packet or an older one. All data generated in wireless
sensor networks may not be alike; some data may be more important than others and hence
may have different delivery requirements. Some data may be more important than others
and hence may have different delivery requirements. Congestion leads to indiscriminate
dropping of data, i.e. data of high importance might be dropped while others of less
importance are delivered. A node can make a better decision when it has information about
the packet importance.
In-Network Processing and Aggregation: This kind of processing has a direct effect
on reducing network load. Since a sensor network is deployed toward specific applications,
forwarders know the data they forward and can compress, drop, or aggregate it
accordingly.
Aggregation: Data-aggregation can be used, in order to reduce the amount of information
travelling throughout the network. Data-aggregation is a way to counteract network
congestion. In this approach data coming from correlated events (sub-regions of WSN) can
be aggregated to specific relays aggregator sensors. This way after receiving some kind of
congestion detection, aggregation happens to specific sensor nodes
Clustering: In clustering techniques also supported with aggregation and prioritization
(different traffic classes) is used to alleviate congestion. The sensors in a cluster adjust
their rates as per the relative level of importance of the events to be reported and the
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congestion state en route the sink, thus improving the timeliness of data delivery for high
importance flows and the efficiency with which the available bandwidth is shared between
the flows [KAR05].
Increase the Resources
In sensor network, various types of resources exist such as:
End-to-end channel capacity
Remaining energy
Active nodes (i.e. whose radio is on)
Radio transmission power
Packet buffers in the queue (i.e. memory)
Resources in sensor networks are correlated in the sense that changing the availability of
one resource affects the availability of other resources. For example, if the transmission
power of a node increases, the remaining energy of a node is drained quickly and the
channel capacity is affected. If the channel capacity increases, the packet buffer occupancy
is also lowered.
The Problem discussed above of congestion can be solved by distributing load over the all
nodes in network that is called Load balancing.
Load Balancing
Load balancing is a process which distribute load evenly across a computer network so that
no single device is overloaded and communication activity also. It is technique in which
workload is evenly divide across two or more computers, network links, CPUs, hard
drives, or other resources.
The main reason of load balance is to achieve the optimal resource utilization, maximize
throughput, congestion free network, minimize response time, and avoid overload.
The traditional load balancing problem deals with load unit migration from one processing
element to another when load is light on some processing elements and heavy on some
other processing elements. It involves migration decision, i.e. which load unit(s) should be
migrated and then migration of load unit to other nodes.
Load balancing is particularly useful for parallel and distributed systems where we have to
share the workload to get the maximum throughput from the system. Most distributed
systems are characterized by the distribution of both physical and logical features. One of
the most common applications of load balancing is to provide a single Internet service
from multiple servers, sometimes known as a server farm. The architecture of a distributed
system is generally modular in nature. Most of the distributed systems support different
types of and numbers of processing elements. The system resources like hardware,
software, data, user software and user data are distributed across the system. An arbitrary
number of system and user processes can be executed on various machines in the system.
In a distributed system environment, a load balancing algorithm seeks the least busy
machine. At the same time, the load balancing algorithm must not overload the system.
Ideally, the load balancing algorithm selects the machine for process execution based on
available information about all the resources present in the system.
Types of Load Balancing Algorithms
The basic idea of a load balancing is to equalize loads at all computers by transferring
loads to idle or heavily loaded computers. Load balancing algorithms can broadly be
classified into three categories [SIN01].
1. Static algorithms
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2. Dynamic algorithms
3. Adaptive algorithms
Static Algorithms
In static algorithms, load balancing decisions are hard-wired in the algorithm using a priori
knowledge of the system. The overhead entailed in static algorithms is almost nil.
Dynamic Algorithms
Dynamic algorithms use system state information (the loads at nodes) to make load
balancing decisions. Dynamic algorithms have the potential to outperform the static
algorithms, since they are able to exploit the short term fluctuations in the system to
improve performance. But they incur overhead in the collection, storage and analysis of
system state
Adaptive Algorithms
Adaptive algorithms are a special class of dynamic algorithms which adapt their activities
by dynamically changing the parameters of the algorithm to suit the changing system state.
Techniques for Load Balancing
1. Divisible Load Theory
Divisible load theory suggests that a load can be divided arbitrarily such that each fraction
of the load can be independently assigned and computed in any processor present in the
network. Wireless networks are connected in such a manner that they resemble a
distributed system most of the times, which makes load balancing an important technique
to maximize the throughput or minimize the congestion from the system.
The main objective of the Divisible Load Theory is to optimally partition the processing
load among a network of processors which are connected through communication links
such that the entire load can be distributed and processed in the shortest possible span of
time.
2. Dynamic Load Balancing
These schemes consider the traffic load at every intermediate node in a path to make load
balance or routing decisions. The traffic load at the node can be approximated by means of
queue length at the nodes, number of packet transmitted in the channel within a time
frame, number of collisions experienced, or number or traffic flows passing through the
node.
3. Global Server Balancing Technique
Global server balancing technique ensures that the work load is evenly distributed
throughout server system and all locations are receiving correct data from right set of
server. Congestion and huge volume of traffic is always a problem in large network
systems due to excessive load on the system. Technique of persistent load balancing can
drastically help to minimize congestion on large network.
4. Persistent Load Balancing Technique
This load balancing technique does not make any use of software or hardware node and the
customer is allowed to select their respective server and get services from that server. This
process is very transparent and useful from client point of view as it discloses the presence
of multiple servers at the backend. This technique assigns each new client with different
set of server on a round robin allocation basis. This process of load balancing ensures that
each new client is assigned with specific server and no server is overloaded with particular
client.
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Classification of Load-Balancing Policies
The LB policies can broadly be categorized as local versus global, static versus dynamic,
centralized versus distributed and sender-initiated versus receiver-initiated. Next, we
provide a brief exposition to each category.
1. Local versus Global Load Balancing
In a local LB policy [LEE95], each node can transfer load only to a group of neighbouring
processors, thereby minimizing remote communications. But, in a global balancing policy,
a certain amount of global information is used to initiate LB among all participant nodes.
In this scheme, the load distribution cost can outweigh the computational gain for a
sufficiently large system.
2. Static versus Dynamic Load Balancing
Static load distribution assigns load to nodes probabilistically or deterministically (as in a
round-robin fashion), without consideration of runtime events. This scheme has a limited
application in realistic distributed systems since it is generally impossible to make
predictions of arrival times of loads and processing times required for future loads. On the
other hand, in a DLB policy [LEE95], the load distribution is made during run-time based
on current processing rates and network condition. A DLB policy can use either local or
global information.
Centralized Versus Distributed Load Balancing
Centralized schemes store global information at a designated node. All sender nodes (or
receiver nodes) access the designated node to calculate the amount of load transfers as well
as to identify where tasks are to be sent to (or received from). The drawback of this scheme
is that the LB is paralyzed if the particular node that controls LB fails. Such centralized
schemes also require synchronization among nodes. In contrast, in a distributed LB policy,
every node executes balancing autonomously. In centralized load balancing, central node is
heavily utilized in load distribution to other sensor nodes while other nodes are less
utilized. Main problem with centralized strategy is that if central node is fails then whole
network goes down. This policy works on all to one and one to all communication modes.
There is only one master node and all decisions related to load balancing performed by
master node. Fig-2.6 shows centralized load balancing in which CN represents the central
node or master node and SN represents the surrounding nodes or slave nodes. In diagram
all load balancing decisions performed by central node. In distributed load balancing, loads
are equally distributed among the sensor nodes. There is no master node or central node.
Load balancing decision is made by each node. If load balancing is distributed then
congestion in the whole network decreases and lifetime of network increases. Packet loss
ratio is also decreases in distributed load balancing.

Figure 2.6: Centralized load balancing
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4. Sender-Initiated versus Receiver-Initiated Load Balancing
In sender-initiated LB policy [DAND97], the overloaded nodes transfer one or more of
their tasks to the under-loaded nodes, while in receiver-initiated LB policy, the underloaded nodes request loads from the overloaded nodes. In some cases, both the underloaded as well as the overloaded nodes can initiate load transfers.
Conclusion
In this paper is used to design a new protocol called load balanced and congestion control
(LBCC) to transmit a packet over WMSN. In this trust value of the sensor nodes are
evaluated based on QOS metrics PDR‟s and PLR‟s are input to the fuzzy inference
system. Here the residual energy of the sensor nodes and link quality, link cost also
measured. Based on the estimated metrics the next nodes are discovered by using weighted
function. The congestion status of the nodes are evaluated by using the congestion
detection metrics such as remaining buffer, number of participants and traffic load. After
detection of congestion, the projected node indicates its congestion to its higher level by
using implicit piggy packed ACK packets and reduces the congestion hop by hop basis. By
using load balanced congestion control method, the overloaded node is protected by using
the lighter traffic load through which improves the data transmission efficiency. It also
utilizes the available resources effectively so it enhances life time of the network. The
proposed protocol LBCC were simulated by using NS2 simulator and this protocol is
compared with other relevant protocols LBCAR and FBACC. In this comparison LBCC
gave lower average end to end delay and higher packet delivery ratio. In the future work
will be carried out to design more advanced congestion control techniques for wireless
multimedia networks.
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A Child Labour, A Curse Of The Society: The Case Study Of
Brick Kiln Industry In Khejuri Block Of Purba Medinipur,
West Bengal
Bimal Duari
Abstract
Brick Industry is one of the informal/unorganized industries in India. This industry is
booming with the expansion of real estate business. It is a labour intensive industry.
According to an estimate by the Ministry of Labour and Employment (www.labour.nic.in)
as per the 2001 Census figures, there are 1.26 crore working children in the age group of 514 as compared to the total child population of 25.2 crore. There are approximately 12
lakhs children working in the hazardous occupations/processes which are covered under
the Child Labour (Prohibition & Regulation) Act i.e. 18 occupations and 65 processes. As
per survey conducted by National Sample Survey Organisation (NSSO) in 2004-05, the
number of working children is estimated at 90.75 lakh. As per Census 2011, the number of
working children in the age group of 5-14 years has further reduced to 43.53 lakh. It shows
that the efforts of the Government have yielded the desired fruits. The gravity of this
situation led my initiative to study on child labour in brick field in the work area in Khejuri
CD Blocks under Purba Medinipur district in West Bengal. This study uses data to
examine the different components of child labor in brick field. Study used quantitative
method for data collection and particularly survey was used. A total of 301 respondents of
five brick fields in Khejuri CD Blocks have been interviewed. SPSS windows program is
used to process and organize the data for the study. The respondent are interviewed
regarding various aspects related to the child labour in brick field includes causes and
consequences of child labor to engage their risky job, working environment , their
schooling profile, their future goal etc. The fieldwork observation shows that the working
environment in brick field are hazardous to child health due to unsanitary environment,
unsafe working environment (such as heat, burning ashes, flying ashes, and pieces of
broken bricks everywhere), and the hazardous work (prolonged working hours, heavy
work, and dangerous jobs).They also suffer from breathing problem, cold & fever, minor
injuries and sometime more than that. Inspire of that majority of child workers have a very
common expectation that is all of them want to lead a happy life with their work and their
family.
Keywords: Child labour, Hazardous occupations, Brick Manufacturing, Unsafe Working
Environment
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1. Introduction
“Chhoto chhoto duti pa chhoto dui hat
Du Takay kaj kare Bhor Theke Raat”
(Two tiny legs and two tiny hands
Banded by two rupees dawn to dusk)
- Pratul Mukhopadhyaya (Poet Singer)
A child is like a butterfly, a beautiful butterfly that is waiting to come out of its moth, and
we break the wings of that butterfly when we make their gentle fingers. Child labour is
defined by the ILO as work that derives children of their childhood, their potential and
their dignity and that is harmful to physical and mental development, where the term
‘child’ covers the age-group 5 to 14 years.
According to the census of India definition, a child worker is one who works for the major
part of the day and is below the age of 14 years.
Brick making is a painstaking labor job often performed by families accompanied by
children living in temporary settlements. The brick making mostly involves repetitive
works including soil excavation and kneading, molding and staking, drying and transport
of green and dry bricks. Studies have identified causal relationship between highly
repetitive work and neck and neck/shoulder musculoskeletal disorders. The repetitive
works involving continuous arm or hand movements affects neck/shoulder musculature
and generate loads on the neck and shoulder area. In addition to above mentioned health
effects, musculoskeletal outcomes are also of concern in our context. Brick manufacturing
is a labor intensive industry requiring muscular energy at most of its production stages.
Workers are required to carry heavy loads, well above recommended limit and remain in
squatted posture for long periods doing repetitive tasks posing threats to musculoskeletal
system. The risks to children are more hazardous due to their growing bodies and weaker
systems compared to the adults. Work related musculoskeletal disorders (WMSDs) are
common in workers in brick manufacturing industries involved in sorting and stacking
processes. They not only cause human injuries and suffering but also involve economic
cost reducing working capacity and lesser production. The processes in brick kilns involve
interaction of various factors; personal factors include fatigue, fitness, age, and experience
of the workers while circumstantial factors involve work schedule and work load and lastly
psychological support among workers contributes to affect work and working life. In fact,
Child Labour has been generally received more as a problem of developing countries like
India as well as our ability which is consistently facing challenges against poverty, high
population growth, rising employment, natural disaster and so on. Child labor, a sheer
reality in India like many other developing countries, is one of the major socio-economic
problems in the country. Khejuri is one segmental part of Bengal in India where this worst
child labour scenario is not exceptional from other corners of our country. Recently, this
study area has been faced a great social problem like child labour through the hand of brick
manufacturing as a considerable source of economy here. In this study, I have used child
labour as a concept that, those children are called child labour who work for money to
maintain their livelihood as well as to support their family economically and those worker
researcher selected as respondent who has been working since at least one month and aged
between 5-17 in this study area (brick fields in Khejuri of Purba Medinipur). The study
tries to find out what are the causes behind engaging children such risky work with its
consequences to draw the attention of all people of different sectors about this concerning
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issue with a hope of child development and eliminating the worst form of child worker in
brickfields and save their future life.
2. Location of the study Area
Khejuri Block of Purba Medinipur, W.B are located on latitudinal extension 21°28′N-22°0′
N and longitudinal extension 87°36′E-88°16′E.The territory of Khejuri Block came into
existence as a consequence of coalescence of twin sister islands- ‘Kedagree’ and ‘Hijili’
which emerged as small riverine islands along the western bank of Hugli estuary.
Since then the area has undergone not only various morphological and environmental
changes throughout its geological history but also witnessed social, political and economic
transformations under the Mughal, Pathan, Potuguese and British rules. Its early
importance as a trade centre faded out with gradual decline of the native port of Khejuri in
response to estuarine morphodynamic modifications. All such transformations have
brought about alterations in livelihoods of the local people and economy of the area under
consideration. In recent years, brick manufacturing has come up as an emerging economy
in a big way that provides livelihood to a considerable proportion of the local population
and has become third largest contributor (after agriculture and fish farming) to the local
economy. It has grown in fabulous manner in Khejuri Block particularly during the last
decade. More than 70% of the existing brick fields have been developed between 2005 and
2011 along the banks of rivers (Hijili and Rasulpur), tidal channels and canals or beside the
roads having agricultural lands mainly.

Fig1: Location of the Study Area
3. Review of Literature
A number of investigations and studies have been conducted on this issue. Suhrita Roy
(2016) studied in his paper about the Child Labourers in the Select Brick Fields of North
24 Parganas. He also stated that the problem of child labour who came from the Bihar.
Rabin Das (2015) in his paper discussed about the work related injuries and
musculoskeletal disorders among child workers in the brick kilns of Khejuri of Purba
Mediipur in West Bengal. Palash Patra and Sandipan Ganguly (2015) in their paper
attempts to study the brick-making process and an overview of brick kilns of the area along
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with the socio-economic profile of workers engaged in the brick kilns of Pursura Block in
Hooghly District, West Bengal. The paper also deals with the environmental impact of the
brick kilns on their surrounding areas. Dr.Poch Bunnak (2007) studied to identify the
causes and consequences of child labour in brick factories in Battambang and Sang Ke
districts, the surrounding areas of Battambang provincial city. It is estimated that between
400 and 500 children work daily in these brick factories during the high labour-demand
season. Sunil Kumar Joshi and Helen Sherpa (2013) studied about children aged 17 years
and below in brick industries of Nepal. They study respondent included brick 101 cases
and 64 controls in Bhaktapur and 97 cases and 43 controls in Sarlahi. Lack of adequate
physical infrastructures, poor working conditions with non-existent safety procedures have
posed risk to physical, metal and overall well-being of children. The study identifies work
related physical ailments and discomforts dominate brick industries of Nepal.
Dr.Parameshwara Naik (2017) discussed about the socio-economic condition of women
workers in brick kilns of Davangere District in Karnataka. Deepak Kumar (2013) studied
about clinico-social problem of Brick kiln workers in Gujrat. Prof. Dr. Arindam Kanta
Banerjee (2015) discussed the human right r begin with child rights. These rights are: 1.
Subsistence rights 2. Development rights 3. Protection rights 4. Participation rights. But, in
India, many of these feeble hands, instead of carrying books are often bruise in factories of
pan, bidi, cigarettes (21%), construction (17%), domestic workers (15%), spinning &
weaving (11%), apart from brick kilns (7%) dhabas (6%) auto workers (4%) ,paddy-fields
and football making etc.). He also stated that forced labor, children are often subjected to
malnutrition, impaired vision, deformities and easy victims of deadly diseases like Tb,
Cancer and AIDS. Sudeep Limaye and Dr. Milind Pande (2014) in their paper attempts to
summaries the different meaning to the word child and also give a brief overview of the
magnitude of the issue from an Indian perspective and
4. Objectives
The main objective of the study is to determine hazards, risk reduction measures, and
health impacts of child labour in the brick industry in order to guide both national policy &
local action in the study area and also Bengal as well as India. Specifically the objectives
of study are:
❖ To know the working environment of the brick kiln.
❖ To identify the hazards & risk associated with each of the task.
❖ To measure the health and nutritional status of the child workers.
❖ Subjective analysis of prevalence of self-reported pain/ discomfort among brick field
workers.
❖ Identify the most affected body regions.
❖ Impact of pain on productivity.
❖ Impact of pain on functioning of body parts.
❖ Suggestive measures to improve work environment.
5. Research Method
➢ Before selecting a sample size a researcher has to demarcate a population. In this study
population is consisted of the children who work in the brick fields Khejuri CD Blocks
under Purba Medinipur district work.
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Fig 2: Distribution Of Brick Kiln Industry.
➢ In the present study Khejuri CD Blocks under Purba Medinipur district had been
identified as the study area.
➢ Considering a non-probability sampling procedure data have been collected
purposively from the respondents who are available during the survey. Though there
was defined target population but the researcher was not able to carry out a research
using probability sampling technique. A semi-structured survey has been served as the
main data collection method for this study. A total 301 sample out of 508 child
labourers have been taken from the different 23 brick fields out of 27 of Khejuri CD
Blocks under Purba Medinipur district have been analyzed and interpreted.
➢ Survey is the main data collection method of this study. A semi-structured survey was
conducted to collect necessary primary data from the target population. For conducting
survey, a semi-structured questionnaire was used.
➢ The questionnaire contains 37 questions. The questionnaire is finally drafted based on
a compromise between the requirement and ability of the respondents to furnish the
data, while designing the questionnaire certain statistical and operational factors among
which the terms of data sought , the method of collection, the respondents units
processing and tabulating requirement also considered.
➢ To conduct the survey a semi structured and self-employed questionnaire has been used
containing pertinent questions in relation to the objectives of the study.
➢ In this study data collected from field were edited to look for a missing or error,
codified and to entry into the computer and grouped in terms of variables the statistical
Package for the Social Sciences (SPSS) version 18.0 was to analyze the data. Other
hands, for data and mapping analysis, some statistical and GIS techniques have also
been used.
5. Results and Analysis
Child labour has become one of the social issues in the study area as well as in Bengal and
also in India. One concern is that work undertaken by children in brick-making factories is
by nature heavy and dangerous, coupled with long working hours, school interference, and
low payment Thus, its far reaching effect on child development, especially on schooling
and health, is devastating. Yet some parents still sent their children to work in brick
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factories and hiring children to work in brick factories is suspected to continue by many
employers.
Background Profile of Child Labour:
Table No 1: Distribution of the respondents by the number of sibling
Age(Years)
6-8
Above 8
Total

Frequency
249
52
301

%
82.7
17.3
100

Source: Author s’calculation.
The table shows that most of the child labours (83%) have more than 3 to 4 sibling and
17% percent children have more than 4 siblings.
Table No 2: Distribution of the respondents by their birth order
Birth Order
1st

Frequency
88

%
29

2nd

81

27

3rd

63

21

4th

48

16

5th

21

07

Total

301

100

Source: Field survey& Author s’ calculation.
From the above table it is evident that the highest number of child workers 29% is the first
child of their parents and 7% is the 5th place.
Table No 3: Distribution of the respondents by their parent’s aliveness
Parent’s Aliveness
Yes
No
Only Father live
Only Mother live
Total

Frequency
154
7
43
97
301

%
51.2
2.3
14.3
32.2
100

Source: Field survey& Author s’ calculation.
In the above table it is evident that 32.2% child worker has no father, but only 2.3% has no
parents and 51.2% has both father and mother.
Table No 4: profile of the respondents by with whom they live
Parent
Biological Father/Mother

Frequency
221

%
73.4

Step Father/Mother

57

18.9

Total

278

92.4

Unanswered

23

7.6

Total

301

100

Source: Field survey& Author s’calculation.
From the above table, highest number of child worker (73%) live with their biological
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father and mother and 19% live with their step father or mother.
Table No.5: Distribution of the respondents by their father occupation
Father Occupation
Frequency
%
Day Labour
99
32.9
Rickshaw Puller
51
16.9

Total

Unemployed

21

7.0

Died Before

81

26.9

Cultivation

31

10.3

Unanswered

18

6.0

301
100
Source: Field survey& Author s’calculation.
Above table shows that the highest 33% parents of the child worker are day labour and 7%
is unemployed.
Table No 6: Distribution of the respondents by their mother occupation
Mother Occupation
Frequency
%
House Wife
139
46.2
Day Labour

83

27.6

House maid

35

11.6

Others

44

14.6

Total

301
100
Source: Field survey& Author s’calculation.
A significant number of numbers of respondents from the above table state that 46.2%
mothers of the child labour are housewife, 11.6% is with house maid and 27.6% are
engaged in day labour.
Table No 7: Distribution of the respondents by the family member who work in the
brick field
Family member who works in the briek
Frequency
%
Field
Yes
183
60.8
No
118
39.2
Total
301
100
Source: Field survey& Author s’calculation.
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Table No 8: Distribution of the respondents by the family member who work in the
brick field
Family member who work with them.
Frequency %
Father
83
27.6
Mother

31

10.3

Sister

11

3.6

Brother

67

22.3

Other Relatives

57

18.9

Unanswered

52

17.3

301

100

Total

Source: Field survey& Author s’calculation.
From the above table highest 63.8% respondent has family member the work with them.
Schooling Profile of Child Workers
Many child workers in brick-making factories were not in school About three fourths of
them quitted school more than two years with several reasons, including family reasons
(the family economic hardship, their needed labour by parents, sick parents, and family
debt. It is evident that about 81.4% child worker reported that they don't go to school. And
3.0% respondents don’t answer. They said that their parents are not able to give them
school expenditure although cost is very low. Then they said who will provide their need if
they go school because most of the family even depend of their child income.
Table No 9: Schooling profile of the respondent
School
Frequency
%
Unanswered
9
3.0
NO
245
81.4
Total
254
84.4
Yes
47
15.6
Total
301
100
Source: Field survey& Author s’ calculation.
Table No 10: Respondent profile about the expectation of going school
Expectation of going school
Frequency
%
Yes
No
Sometimes
Unanswered
Total
Source: Field survey& Author s’ calculation.
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170
35
44
5
254

66.9
13.8
17.3
2.0
100
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It is evident from the above table 17.3% respondent want to go school sometimes and
13.8% don’t want to go school and about 67% want to go school.
Table No.-11: Schooling Status
Schooling Status
Frequency %
Currently in School
47
15.6
Currently Not in School

169

56.2

Never Attended School

76

25.2

Unanswered

9

3.0

Total
301
Source: Field survey& Author s’ calculation.
Table No.-12: When Quitted School?
When Quitted School?
Frequency
%
1-12 months ago

19

11.2

13-24 months ago

28

16.6

25-36 months ago

24

14.2

36+ months ago

98

58.0

Number of quitting school

169

100

100

Source: Field survey& Author s’ calculation.
Table-13:- Reasons for Quitting School.
Current Residence Living in Brick
Field
Reasons for Quitting School
Frequency
%
Family
Related
reasons

Family not have enough money to buy 97
food

57.4

Help the family with work to make 56
money

33.1

Parent is sick, need money for medicine

8.9

15

Mother did not let me and forced me to 16
work

145

9.51
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Family travelled a lot for work

33

19.5

Family is in debt

9

5.3

No money for school

29

17.2

School is far, no transport

15

8.9

Teacher spanks, teacher takes money

11

6.5

Personal Poor grades
Reasons
Lazy, don't what to go to school

36

21.3

0

0

Want to make money

19

11.2

Quarrel with parent

7

4.1

Be with friends

8

4.7

SchoolRelated
Reasons

Source: Field survey& Author s’ calculation.

Work Profile of the Child Interviewees:
Plate1.Child Labour in Brick kiln Industry.
Child workers in brick factories usually performed multiple tasks. Common tasks are
mixing clay, cutting raw brick, digging clay, loading bricks in and out of the kiln, loadings
brick onto the truck, and arranging bricks to dry. However, most children work full-time in
brick factories 6-8 hours per day (85%). The average wage is (55%) 2000-3000 rupees per
month.
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Table No 14: Distribution of the respondents by the work they under take in the brick
field.
Tasks Undertaken by Child Workers
Frequency
%
Pulling brick wheel barrows
159
53
Loading bricks in and out of kiln
126
42
Loading bricks in/out of brick wheelbarrows
132
44
Loading bricks onto truck
132
44
Arranging bricks to dry
145
48
Crushing and/or grinding clay
66
22
Operating a brick-making machine
84
28
Cutting raw bricks
51
17
Extracting Clay
42
14
Carrying clay
24
8
Mixing clay
24
8
Carrying rice husks
21
7
Firing kilns
6
2
Total
301
100
Source: Field survey& Author s’calculation.
It is evident that no child worker is engaged in a specific category of brick field works.
Rather than they are used into different activities as mind as the managers or owners. From
the above table the highest 53% child worker engage with Pulling brick wheelbarrows,
48% with arranging bricks to dry, 44% with both loading bricks in/out of brick
wheelbarrows and loading bricks onto truck, 42% with loading bricks in and out of kiln,
28% with operating a brick-making machine in the brick field, 22% with crushing and/or
grinding clay and only 2% worker with firing kiln.
Table No 15: Distribution of the respondents by their working hour.
Working hour

Frequency

%

6-7 hrs per day
7-8 hrs per day
8-9 hrs per day
Total

154
102
45
301

51.2
33.9
14.9
100

Source: Field survey& Author s’ calculation
Table shows that 51% respondent work 6-7 hours per day and no one work more than 10
hour.
Table No 16: Distribution of the respondents by their mode of salary.
Mode of salary

Frequency

%

Daily
Monthly

133
127

44.2
42.2

At some month interval
Total

41
301

13.6
100

Source: Field survey& Author s’ calculation
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From the above table 42%getting salary monthly, 44%get salary daily and about 14% get
at some month interval.
Table No 17: Categories of the respondents by money they get per month.
Salary/Wage per Month
Frequency
%
2000-3000 rupees
47
15.6
3000-4000 rupees
126
41.8
4000-5000 rupees
89
29.6
>5000 rupees
39
13.0
Total
301
100
Source: Field survey& Author s’ calculation.
From the above table 15.6% respondent reported that they get 2000-3000 rupees per
month, about 42% get 3000-4000 rupees and only 13%get more than 5000 rupees.
Table No 18: Respondents opinion about what they do by their earned month.
Use of earning

Frequency

%

Use of Personal Needs
Use of Personal Needs
Both

11
99
191
301

4
33
63
100

Total

Source: Field survey& Author s’ calculation
Above table shows those 63% child workers spend money both for their personal and
family need.
Reasons for engaging the risky work
According to children's responses, top reasons for working are the family economic
hardship. And most of the time they spent money for their family &personal need. They
work most of the time as a contributor of the family sometimes as means of selfactualization. As a consequence of family dynamics and most of the important pull factors
is that poverty leads them to work.
Table No 19: Respondent opinion about the causes of engaging the work.
Causes of engaging the work

Frequency

%

Economic Hardship
Personal Needs

256
45
301

85
15
100

Total

Source: Field survey& Author s’ calculation.
A significant number of respondents from above table state that 85% have to do this work
for economic hardship.
Table No 20: Respondent’s opinion whether they forced to do the work or not.
forced to do the work

Frequency

%

Yes
No
Unanswered
Total

98
167
36
301

33
55
12
100

Source: Field survey& Author s’ calculation

148

International Journal of Management, IT & Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com

International Journal of Management, IT & Engineering
Vol. 8 Issue 8(1), August 2018,
ISSN: 2249-0558 Impact Factor: 7.119
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International
Serial Directories Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in
Cabell’s Directories of Publishing Opportunities, U.S.A

From the above table it is shown that 55% respondent do their work willingly.
Work Safety and Regulations
According to child workers, many brick factories do not have any work regulations or
safety measures. And most of the brick field (70%) has no safety materials. Only (15%)
respondents report that they use safety materials during their work. The tasks include
operating a brick machine, cutting raw bricks, and mixing clays, carrying clays etc.
Table No.21: Whether they use safety materials or not.
Safety materials
Frequency
%
Yes
45
15
No
211
70
Sometimes
45
15
Total
301
100
Source: Field survey& Author s’ calculation
Above table shows 15% respondents use safety materials during their work.
Impact of Child Labour
In terms of specific health problems frequently experienced. According to study, about
57% of the respondents report that their job is the cause for their disease. Sometimes they
have to face different injuries. They also suffer from breathing problem, cold and fever and
sometimes more than that In addition, nearly one half (62)% of the child workers had
minor injuries due to work.
Table No 22: Whether they face any injuries during their work.
Injuries during their work
Frequency
%
Yes
216
72
No
69
23
Unanswered
16
5
Total
301
100
Source: Field survey& Author s’ calculation
From the above table shows 72% face injuries during their work where 5% respondents
don’t answer.
Table No 23: Types of injuries did them face.
Injuries during their work
Frequency
%
Minor Injuries
187
62.1
Medium Injuries
55
18.3
Unanswered
59
19.6
Total
301
100
Source: Field survey& Author s’ calculation.
Above table shows 62% respondent face minor injuries during their work and 18% face
medium injuries.
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Table No 24: Opinion towards the satisfaction of the child labour about the working
environment.
Working environment
Frequency
%
Very Satisfactory
16
5
Satisfactory
75
25
Non-satisfactory
196
65
Unanswered
14
5
Total
301
100
Source: Field survey& Author s’ calculation
Above table shows 65% respondent are not satisfied with their work.
Table No 25: Whether they suffer any disease last six months
Disease last six months
Frequency
%
Yes
232
77
NO
69
23
Total
301
100
Source: Field survey& Author s’ calculation.
Table No 26: Types of disease that they faced.
Disease
Frequency
%
Breathing Difficulty/Problem
55
18.3
Skin Rashes/Disease
73
24.3
Stomachache
28
9.3
Cold and Fever
159
52.8
Cough
91
30.2
Dizziness
101
33.6
Chest pain
46
15.3
Headache
64
21.3
Body or muscle ache
110
36.5
Itches
128
42.5
Backache
55
18.3
Eye watery/itch
228
75.7
Others
31
10
Source: Field survey& Author s’ calculation
Table No 27: opinion towards whether their job causes their illness or not.
Illness
Frequency
%
Yes
172
57.1
No
27
9.0
Sometimes
102
33.9
Total
301
100
Source: Field survey& Author s’ calculation.
It is evident from the above table that 57% respondent state that their work is caused for
their disease.
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Torture

Table No 28: Respondent profile of facing any torture.
Frequency
%

Yes
117
38.9
No
40
13.3
Sometimes
144
47.8
Total
301
100
Source: Field survey& Author s’ calculation.
Table No 29: Opinion of the respondent about who torture them.
Torturer
Frequency
%
Manager
137
Co-worker
75
Outsiders
13
Owner
39
Unanswered
37
Total
301
Source: Field survey& Author s’ calculation.
It is evident from the above table 42% Labour reported the most
tortured by their manager.

45.5
24.9
4.3
13.0
12.3
100
of the time they are

Beating
Sexual Harassment
Forcing to do Hard Task
Others

Fig 3: Types of Torture
It is evident from the from the above table 49% worker are forced to do their work and
lowest 14% respondent face beating.
Expectations for the Future of Child Labours
The majority of child labour does not want to continue their schooling, contrary to the
expectation of parents, especially parents who lived in brick factories. This may be due to
the fact many child workers interviewed had already quitted school. Most of the labour
wants that they could carry out the bear both of their family and them. They also want that
their working conditions would be easier and safety for them. And very common
expectation is that all of them want to lead a happy life with their work and their family.
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Table No. 30: Improving Working Conditions for Children in Brick Factories.
Improving
Working Child workers Living in Parents Living in BF
Conditions
BF
Provide continued education
6.1
2.9
Benefits: leave when sick, 2.9
0.0
health coverage
Rules on dangerous tasks, not 2.9
6.1
force children to work
Need protection device
5.9
15.2
Increase wage
5.9
6.1
Reduce work loads
11.8
9.1
Children must be more careful 35.3
24.2
No idea
41.2
33.3
Source: Field survey & Author s’ calculation.
7. Recommendation
i) Since the main cause for children to work is the family economic hardship, it may be
unwise to eradicate all forms of child labour. However, children should be prohibited from
undertaking all dangerous jobs, including operating brick machines, brick firing
operations, and clay preparations. In addition, work-load and work-age regulations should
set and strictly enforced. They include the reduced current work load for children, no
forced labour, no work under contract, and no full-time work for children less than 18
years of age during school time, no work more than 5 days a week for full-time child
labours etc.
ii) Children have the rights for development. Thus, efforts against child labour should
make sure that child workers have equal chance to attend school, that they attend school,
and that they stay in school to complete at least their basic education. If they cannot attend
school regularly for whatever reasons, especially those who live in brick factories,
continued education should be provided either at the work place or at a designated place
iii) Educational program should enhance so that every student get educational opportunity.
For that formal and non-formal education through part time & full time school, vocational
training activities may be enhanced. Educational facilities, different vocational training
facilities should be free for the poor children.
iv) Child workers should be entitled to full health benefits. In other words, employers
should take full responsibility for their child workers to cover their health expenses in case
of injuries or sickness due to work, as well as recovery care. Local health authority should
be involved.
v) By nature, children cannot fight for their rights because they are powerless. Thus, child
workers need others to advocate and campaign on their behalf. Advocates against the worst
forms of child labour should initiate social activities aiming at increasing the public
awareness of child labour issues and at involving all parties concerned and relevant. In
addition, they should set as priority identifying children who live in impoverished families
and are involved in the worst forms of child labour because these children are most at risk
of being forced into labour.
vi) Monitoring and enforcement mechanisms should be created, including codes of conduct
for employers in which they be confined employing children as set by work and work
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safety regulations, work safety orientations to all child workers, labour inspections, safety
inspections, fines, and health checks.
vii) Safety devices should be required for all brick making machines. The machine belt
should be properly and completely covered. The machine slot where clay is put should be
funneled in such a way that avoids direct contact of hand and the machine.
viii) Work safety regulations should be set and standardized for all brick factories. The
legal force should be given to the regulations. The regulations should list also safety
measure requirements for all child workers, including safe working environment and use of
protection devices that include safety helmet, working shoes, workable gloves, masks, and
protecting glasses. The employer should be responsible for providing these safety devices
to child workers; and should workers should be charged for or not be allowed to work if
not wearing the protection device at work. Warning signs or stickers of danger should be
placed on each of work equipment’s and areas that are health-threatening or injury- or
incident inducing.
ix) Increase knowledge and awareness of work hazards. Efforts should aim at developing
the public awareness of children’s rights and the damage to children caused by child
labour. Such awareness requires partnerships among many different groups, including
government sectors, businesses, trade unions, educators, researchers, NGOs, the
community leaders and stakeholders, parents, and children themselves .
8. Conclusion
Child labour have become a sheer reality in Bengal as well as India like many other
developing countries, is one of the major socio-economic problems in the country. The
working children, as a socio-economic group, happened to be the most disadvantaged
because for survival of self and family. They are forced to work for living, sacrificing their
childhood along with their future. They are generally not getting medical services, many
times not even in cases of workplace accidents. It is common for all children in brick field
to suffer from illness frequently with cold fever, skin diseases, physical pain, and eyesight-related problems. Children, with the compulsion of taking up work at early age do
not get the proper supporting environment for their physical and mental development.
Many working children, especially girls, are also subjected to sexual abuse and
harassment. Since the main reason for children to work is the family economic hardship, it
may be unwise to eliminate all forms of child labour. However, children should be
prohibited from undertaking all dangerous jobs, including operating brick machines, brick
firing operations, and clay preparations. In addition, work-load and work-age regulations
should set and strictly enforced. and work safety regulations should be set and standardized
for all brick factories. The legal force should be given to the regulations. The regulations
should list also safety measure requirements for all child workers, including safe working
environment and use of protection devices that include safety helmet. Working shoes,
workable gloves, masks, and protecting glass.
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Financial Performance of IT Sector in India
Dr. Rupal Patel
Radhika Sunilkumar Joshi
Abstract
This is the age of ITC- Information Technology and Communication. IT sector plays a
critical role in economic growth and development of the economy. A country of Economy
depends on the performance of IT. Today Computer based digital technology is used in
both private sector and public sector of the economy. IT sector has become backbone of all
industries because of wide scale uses of computer based technology. Indian economy has
become digital hub of world with around 75% of global digital talent present in the county.
The role of IT industry in enhancing the economic development of the country has been
acknowledged by the government of India. This paper focus on the status and performance
of IT sector in Indian Economy in the recent years on the basis available secondary data.
Keywords: Information Technology, ITS Sector, Indian Economy, Global Economy
Introduction
IT / ITES industry in India has seen an unparalleled growth since the last decade.
Various initiatives of Government of India and the State Governments like,
liberalization of external trade, elimination of duties on imports of information
technology products, setting up of Export Oriented Units (EOU), Software Technology
Parks (STP), relaxation of controls on both inward and outward investments and foreign
exchange, and Special Economic Zones (SEZ), have helped IT industry to gain dominant
position in world’s IT scenario. So we can say that the IT industry has matured over the
years and has proved to be a major contributor to the global economic growth.
It has helped India to emerge as a global force in today’s ever-increasing competitive and
demanding environment The IT Industries has brought Economic Transformation in the
Indian economy and countries image in the global economy has changed positively n the
recent years.
Information technology, and the hardware and software associated with the IT
industry, are an integral part of nearly every major global industry. The information
technology (IT) industry has become of the most robust industries in the world. It
industries are of five types - -(i) Online business (ecommerce) (ii) IT services, (iii)
ITES (IT Enabled Services) e.g. BPO (iv) Software Products (v) Hardware. All these
industries play important role in economic growth and development of the Indian
economy.
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IT Software
Software Product
Engineering and
R&D Services

Table 1: Structure of the Indian IT Industry
IT Services
ITES-BPO
Hardware
Custom Application
Call Centre
Single User
Development
Computers
IT Consulting
Medical
Servers
Transcription
System Integration
BPO
Workstations
KPO
Networking
Peripherals

Source: Dun & Bradstreet (2006)
Promotional steps taken for the promotion of IT industries
A wide variety of services come under the domain of the information technology industry.
Some of these services are as follows:
Table 2: Services come under the domain of IT Industry
Systems architecture
Database design and development
Networking
Application development
Testing
Documentation
Maintenance and hosting
Operational support
Security services
Status of Indian IT Sector
The Indian IT sector is estimated to grow at a CAGR of 9.5% to USdollar300 billion by
2020.Indian has emerged as global IT hub of IT industries because of technically Strong
English speaking large of people. Indian is considered a world largest IT sourcing
destination. The Indian IT industries provide employment to about 10 Million workers and
it has approximately 67% of the USdollar 124-131 billion IT Market.
IT Market
Internet industry in India is likely to double to reach USdollar 250 billion by 2020,
growing to 7.5 per cent of gross domestic product (GDP). The number of internet users in
India is expected to reach 730 million by 2020, supported by fast adoption of digital
technology, according to a report by National Association of Software and Services
Companies (NASSCOM). Indian IT exports increased to USdollar 126 billion in FY18
while domestic revenues (including hardware) advanced to USdollar 41 billion. Indian IT
and BPM industry is expected to grow to USdollar 350 billion by 2025 and BPM is
expected to account for USdollar 50-55 billion out of the total revenue. Total spending on
IT by banking and security firms in India is expected to grow 8.6 per cent year-on-year to
USdollar 7.8 billion by 2017. India’s Personal Computer (PC) shipment advanced 11.4 per
cent year-on-year to 9.56 million units in 2017 on the back of rise in the quantum of large
projects. Revenue from digital segment is expected to comprise 38 per cent of the
forecasted USdollar 350 billion industry revenue by 2025.
Investments/ Developments
Indian IT's core competencies and strengths have attracted significant investments from
major countries. The computer software and hardware sector in India attracted cumulative
Foreign Direct Investment (FDI) inflows USdollar 29.825 billion from April 2000 to
December 2017, according to data released by the Department of Industrial Policy and
Promotion (DIPP). Leading Indian IT firms like Infosys, Wipro, TCS and Tech Mahindra,
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1.
2.
3.

4.
5.

are diversifying their offerings and showcasing leading ideas in block chain, artificial
intelligence to clients using innovation hubs, research and development centres, in order to
create differentiated offerings.
Major developments in the Indian IT and ITeS sector
NASSCOM has launched an online platform which is aimed at up-skilling over 2 million
technology professionals and skilling another 2 million potential employees and students.
Revenue growth in the BFSI vertical reached nearly 9 per cent y-o-y in the fourth quarter
of 2017-18.As of March 2018, there were over 1,140 GICs operating out of India. Private
Equity (PE)/Venture Capital (VC) investments in India's IT & ITeS sector reached
USdollar 7.6 billion during April-December 2017.
Government Initiatives
As a part of Union Budget 2018-19, NITI Aayog is going to set up a national level
programme that will enable efforts in AI (Artificial Intelligence) and will help in
leveraging AI technology for development works in the country. The Government of India
is going to explore new opportunities in various sectors such as providing BPO service
from home, digital healthcare and agriculture to achieve the target of making India a
USdollar 1 trillion digital economy. The global digital transformation market size is
expected to rise at a CAGR of 18.56 per cent from USdollar 1.2 trillion in 2017 to
USdollar 2 trillion in 2020.India’s IT industry is increasingly focusing on digital
opportunities as digital is poised to be a major segment in the next few years. It is also
currently the fastest growing segment, growing over 30 per cent annually. Export revenue
from digital segment already forms about 20 per cent of the industry’s total export revenue
as exports have grown at a CAGR of 50.76 per cent to an estimated USdollar 25 billion in
FY18. Revenue from digital is expected to comprise 38 per cent of the forecasted USdollar
350 billion industry revenue by 2025.
Top 10 IT Companies in India
There are a number of Information Technology (IT) companies in India. Among those,
Best 10 Information Technology Companies in India are listed here. The list includes
giants like TCS, Infosys, Wipro, Tech Mahindra, and HCL. The other prominent
companies in the top 10 are Rolta, Cyient, Oracle Financial Services, M phasis &
Mindtree. Here is a list of Best 10 Information Technology Companies in India for the year
2015 based on revenue, profit and market capitalization.
Table 3: List of top ten IT companies in India
Sr.
IT company
Description
No.
TCS –
Tata Consultancy Services, founded in the year 1968
Tata Consultancy Services is headquartered in Mumbai, India.
Infosys
Infosys, founded in the year 1981 has been
headquartered in Bengaluru, India.
Wipro
Wipro, founded in 1945 entered into the IT domain in
the year 1980 and since then has become one of the
biggest IT Company in the world.
HCL Technologies
HCL Technologies, founded in the year in 1976 by
Mr. Shiv Nadar is headquartered in Noida, India
Tech Mahindra
Tech Mahindra, founded in the year 1986 is
headquartered in Pune, India.

157

International Journal of Management, IT & Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com

International Journal of Management, IT & Engineering
Vol. 8 Issue 8(1), August 2018,
ISSN: 2249-0558 Impact Factor: 7.119
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International
Serial Directories Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in
Cabell’s Directories of Publishing Opportunities, U.S.A

6.

Oracle Financial Services

Oracle Financial Services, founded in the year 1990
is headquartered in Mumbai, India.
7.
Mindtree
Mindtree, founded in the year 1999 by ten IT
professionals is headquartered in Bengaluru, India.
Its present CEO is Krishnakumar Natarajan.
8.
Mphasis
Mphasis, incorporated in the year 2000 is
headquartered in Bengaluru, India
9.
Rolta
Rolta, founded in the year 1989 by Mr. Kamal K
Singh is headquartered in Mumbai, India.
10.
Cyient
Cyient, previously known as Infotech Enterprises,
was founded by Mr. B.V.R. Mohan Reddy in the year
1991 and is headquartered in Hyderabad, India.
Source:
www.daytodaygk.com
Table 4: INDIAN IT SECTOR – A SWOT ANALYSIS
Strengths
Weaknesses
• Highly skilled human resource
• Absence of practical knowledge
• Low wage structure
• Dearth of suitable candidates
• Quality of work
• Less Research and Development
• Initiatives taken by the Government (setting• Contribution of IT sector to India‘s GDP is
up Hi-Tech Parks and implementation of e- still rather small.
governance projects)
• Employee salaries in IT sector are
• Many global players have set-up operations increasing tremendously. Low wages
in India like Microsoft, Oracle, Adobe, etc. benefit will soon come to an end.
• Following Quality Standards such as ISO
9000, SEI CMM etc.
• English-speaking professionals
• Cost competitiveness
• Quality telecommunications infrastructure
• Indian time zone (24 x 7 services to the
global customers). Time difference between
India and America is approximately 12
hours, which is beneficial for outsourcing of
work.
Opportunities
Threats
•
•
•
•

High quality IT education market
•
Increasing number of working age people
India ‘s well-developed soft infrastructure
Upcoming International Players in the
•
market

Lack of data security systems Countries like
China and Philippines with qualified
workforce making efforts to overcome the
English language barrier
Countries like China and Philippines with
qualified workforce making efforts to
overcome the English language barrier
• IT development concentrated in a few cities
only
Source: ww.naukrihub.com/India/information-technology/swot-analysis.html
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Major information technology hubs
Bangalore is known as the Silicon Platuea of India and contributes 38% of Indian IT
Exports. India's second and third largest software companies are headquartered in
Bangalore, as are many of the global Companies. Cities like Hyderabad, Chennai, Pune
and Gurgaon are also emerging as technology hubs, with many global IT companies
establishing headquarters there. Numerous IT companies are also based in Mumbai.
Table 5: Major IT Hubs
City
Description
Bangalore
Bangalore is known as the Silicon Valley of India and the IT Capital of
India. It is considered to be a global information technology hub and it is
India's largest exporter both of IT overall and of software
Hyderabad
Hyderabad – known as the HITEC City or Cyberabad – is a major global
information technology hub, and the largest bioinformatics hub in India.
Hyderabad has emerged as the second largest city in the country for
software exports pipping competitors Chennai and Pune
Pune is one of the leading Indian and international IT services and
Pune
outsourcing exporters. The next biggest IT park of India (Rajiv Gandhi IT
Park at Hinjawadi) is expected to scale up to phase 7.
The city has a world-class IT infrastructure with dedicated expressway
nicknamed as IT expressways, and many other IT parks promoted by both
Chennai
government agencies (Elcot) Electronics Corporation of Tamil Nadu and
private entities. The city's strong industrial base also favors the
establishment of many major R&D centers in its vicinity.
Mumbai is headquarters to Tata Consultancy Services, India's largest IT
Mumbai
company. Other major IT companies based in the city include Datamatics,
Patni, L&T Infotech, 3i Infotech, Mastek and Oracle FinServ
Performance & Contribution towards Exports by IT-ITeS Industry
1. Revenue
As shown in figure 1, Indian IT-ITeS industry revenue is estimated at USD 151.0 billion in
FY2017-18 as compared to USD 141.0 billion in FY2016-17, registering an increase of
around 7.0%. The overall industry’s growth of this sector over the last five years is given
in the table below.
Table 6: Year on Year Exports and Domestic requirement of IT
CAGR %(2013Year/ Description 2013- 14 2014- 15 2015- 16 2016- 17 2017- 18(E)
18)
Exports
87.3
97.8
107.8
117.0
126.0
10.49
Domestic
19.0
21.0
21.7
24.0
25.0
5.42
Total
106.3
118.8
129.5
141.0
151.0
9.55
Source: NASSCOM SR-2018, E: Estimate
The IT Services exports accounts for the largest share of 57% of about USdollar 86.0
Billion; ER&D and software products has emerged as the second largest segment with
21.8% share followed by BPO exports contributing 21.2%.
• Exports: As shown in figure 3, IT-ITeS exports are estimated as USdollar 126.0
billion in FY2017-18, growing by 7.7% over FY2016-17. A combination of solutions
around disruptive technologies such as SMAC (Social media, mobility, analytics and
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cloud), artificial intelligence, embedded systems etc. have become the life-force of the
industry.
• IT Services
It is the fastest growing segment within the Indian IT-ITeS sector. This segment is
estimated to generate exports revenues of the order of USdollar 69.3 billion in years 201718 as compared to USdollar 66.0 billion in years 2016-17.
• ITeS/BPO segment
IT has been reinventing itself in the past few years and is expected to generate export
revenue of the order of ~USdollar 28.4 billion in year 2017-18 as compared to USdollar 26
billion in year 2016-17.
• Engineering R&D and Product Development
It has registered a growth of about 12% in the exports, which is estimated to reach
USdollar 28.3 billion in years 2017-18 from the level of USdollar 25.0 billion in years
2016-17.
Table 7: Growth of IT services and R&D during 2013 to 2017
2013- 2014- 2015- 2016 - 2017- 18
CAGR
Year/ Segment
14
15
16
17
(E)
%(2013-18)
IT Service
49.2 55.3 61.0 66.0 69.3
10.07
ITeS-BPO
20.4 22.5 24.4 26.0 28.4
9.19
Software Products, Engineering
17.7 20.0 22.4 25.0 28.3
13.09
Services, R&D
Total IT-ITeS
87.3 97.8 107.8 117.0 126.0
10.32
Source: NASSCOM SR-2018, E: Estimated
Domestics Market: The Size of the domestic market is become significant now in the
IT/ITeS Sector, though it largely remains export driven. As shown in figure 4, Domestic
IT-ITeS revenue (excluding hardware) is estimated to reach INR 1738 billion in FY201718, as compared to INR 1608 billion in FY2016-17, a y-o-y growth of ~8.7%. In FY 2018,
India’s domestic IT-BPM market is likely to grow 7.9% Y-o-Y to reach USdollar 41
billion (INR 273750 crore), excluding e-Commerce as compared to USdollar 38 billion in
2016-17. Rapid digitization is expected to further catalyse growth. Domestic IT-BPM
industry is also seeing continued growth as various government initiatives encourage
technology usage (push factor) and Indian enterprises across industries are rapidly
implementing digital technologies to adapt to a changing competitive landscape and the
ever-demanding customer. Domestic IT Services sector is the largest segment with close to
40.5% share, expected to reach Rs.113600 crores in year 2017-18 as compared to Rs.
100500 crores in year 2016-17 with a estimated growth of about 13.1% in INR terms.
The IT-ITeS industry domestic revenue growth trend over the past 5 years is as under:
Table 8: IT-ITeS Industry Domestic Revenue Growth
Year/ Segment
IT Service
ITeS-BPO
Software Products Engineering
Services
Total IT-ITeS

2014- 2015- 2016201715
16
17
18(E)
72721.6 81662 89562 100500 113600
19593.8 21490 23364 26800 26800

CAGR %(201318)
11.37
8.90

22468.8 25788

10.32

2013- 14

27907

33500

33500

114784.2 128940 140833 160800 173800

10.75

Source: NASSCOM SR-2018, E: Estimated
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•

Export Destinations: The USA, UK and EU remain the major markets for the IT
software and services exports, accounting for ~90% of the total IT-ITeS exports,
however, there are new challenges surfacing in these traditional geographies. Demands
from Asia Pacific (APAC), Latin America and Middle East Asia is growing and new
opportunities are emerging for expanding in continental Europe, Japan, China and
Africa.
• Employment: India is the seventh largest country in the world. The IT/ITeS workforce
is becoming increasingly diverse in terms of socio-economic, linguistic, multinational
and regional backgrounds. The Direct employment in the IT services and BPO/ITeS
segment is expected to grow by about 4.0 % reaching and add around 1,05,000
employees during the year 2017-18 reaching a total of 3.96 million, which is a
significant achievement for the sector. The details of direct employment by the sector
for both, the Exports segment and domestic market segment, over the last five years
are given below (in Millions):
Table 9: Employment in IT Sector
Segment/Year
2013- 14 2014- 15 2015- 16 2016- 17 2017- 18(E)
IT Services & Exports
1.6
1.74
1.846
1.921
1.984
BPO Exports
0.989
1.03
1.086
1.152
1.191
Domestic Market
0.699
0.745
0.758
0.790
0.793
Total Employment
3.267
3.485
3.690
3.863
3.968
Net Addition
0.301
0.218
0.203
0.173
0.105
Source: NASSCOM SR-2018, E: Estimated
IT sector is one of the largest job provider and creator in the organized industry segment,
this sector also plays a key role in enabling higher levels of indirect employment in other
verticals such as transportation, real estate and hospitality, Security services, and
Housekeeping.
• Women Employment in IT and ITeS Sector: The IT and ITeS sector employs 34%
women, out of total 39.68 lakhs employees for FY 2017-18. (Source: NASSCOM SR2018, E: Estimated)
Conclusion
The growing Indian economy has helped the IT sector to maintain its competitiveness in
the global market. IT sector in India has played a key role in drawing foreign funds into the
domestic market. The growth and prosperity of India's IT industry depends factors like
large number of IT professionals, who have the necessary skill and expertise to meet the
demands and expectations of the global IT industry. The cost of skilled Indian workforce is
low compared to the developed nations. This makes the Indian IT services highly cost
competent and this is also the reason as to why the IT enabled services like business
process outsourcing and knowledge process outsourcing have expanded significantly in the
Indian job market. The IT enabled sector of India absorbs a large number of graduates
from general stream in the BPO and KPO firms. So it can be said that the growth of India's
IT industry has been instrumental in facilitating the economic progress of India. India’s
ICT sector emerged as a ‘growth engine’ with its rising contribution in the economy
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Comparative Study Between national and International
Criminal law and Status of Sexual Harassment of Women and
Children

Sakshi Gupta

Abstract
This paper focuses on the conceptual framework of criminal law against women and child
sexual harassment in respect of global scenario. Flexibility from the threat of harassment,
abuse and sexual violence is an idea that most women think that it’s difficult to envision
that violence against women is entwined in the structure holding the system together to the
point that numerous women victims trust they are to blame. The individuals who submit
acts of violence feel legitimized by strong messages from society that claim that rape,
abuse, sexual harassment, child abuse and different types of violence are satisfactory.
Pictures in the media about violence against women, speaking to rape or sexual slavery,
and additionally the utilization of women and girls as sexual objects, including erotica, are
factors adding to the proceeded with spread of such violence, which contrarily influences
in the community when all is said in done, children and youngsters. And the discussion of
law and status against women and children violence or harassment and its impact on
society, which reveal our article suggestion in this regard, how to overcome this picture is
the basic part.
I. Introduction
A. Violence against Women and Child
A long time ago, the days when men were the only family heads of a family. Globalization
has brought a radical change in the status of women and children all over the world.
However, with the largest influx of women into the main Indian labor force, sexual
harassment at the workplace took on greater proportions.
Sexual harassment in the workplace is a type of gender discrimination that violates
women's fundamental right to correspondence and the right to life, ensured by Articles 14,
15 and 21 of the Indian ("Constitution"). Sexual harassment in the workplace not just
makes a dangerous and hostile workplace for women, yet additionally blocks their capacity
to work in the present aggressive world. Notwithstanding meddling with their execution at
work, it likewise contrarily influences their social and economic development and subjects
them to physical and emotional suffering.
It has for quite some time been believed that violence against children is basic in South
Africa, yet estimates differ as per the methods and area of the investigations. For instance,
a national report found a 1.6% prevalence for rape before the age of 15, while another
examination in a provincial territory and the utilization of a more extensive definition of
sexual abuse found a prevalence of 39.1% for women and 16 • 7% for men.
Laws are essential to give women legal protection against domestic violence and sexual
harassment and an indication of commitment to accomplish the goal of the sustainable
development goal of consummation all types of violence and harmful practices against
women and girls for 2030.
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A. Definition
The UN Declaration on violence against women gives a premise to characterizing gender
violence. As per Article 1 of the Declaration, violence against women ought to be
comprehended as: "Any demonstration of gender-based violence that outcomes in physical,
sexual, psychological or suffered harm to women, including threats to such acts.", pressure
or arbitrary deprivation of freedom, regardless of whether they happen out in the open or
private life"[1].
The definition is amplified in Article 2 of the Declaration, which identifies three areas in
which violence takes place only:
1. Physical, sexual and psychological violence occurring in the family, including abuse;
sexual abuse of girls at home; violence linked to the dowry; conjugal rape; female
genital mutilation and other traditional practices harmful to women; non-conjugal
violence; and violence linked to exploitation;
2. The physical, sexual and psychological violence that occurs within the community in
general, including rape; sexual abuse; sexual harassment and intimidation at work, in
educational institutions and elsewhere; trafficking in women; and forced prostitution;
3. Physical, sexual and psychological violence perpetrated or tolerated by the State,
wherever it occurs.
4. Violence against women is a manifestation of historically unequal power relations
between men and women, which have led to the domination and discrimination of
women by men and the prevention of women's total progression of women ".
In developing countries, vicious practices against women are regularly perceived and
defended as threads of the social texture. The beating of women, for instance, is thought
about part of the characteristic request in numerous countries, a male privilege, celebrated
in tunes, adages and nuptial functions. The right of a husband to beat or physically
intimidate his wife is a deeply rooted belief in many companies. Women also often see a
certain amount of physical abuse as guaranteed under certain conditions. The justification
for violence comes from gender norms: distorted points of view on the roles and
responsibilities of men and women in relationships.
B. Law on Violence against women
In 1994, Congress passed the Violence against Women Act (VAWA), which was the
country's first attempt at a multiple legal reaction to the episode of violence against
women. [2]. This extensive and extensive legislation has been corrected, drafted and along
these lines broadened [3]. It remains a practical tool to handle violence against women and
an image of national commitment to eradicate the problem.
At the point when the first form, VAWA incorporated an arrangement that sexually
motivated crimes of violence are an infringement of the federal victim of social liberties
[4].
This arrangement permitted the victim of a "gender-motivated crime of violence" to start a
federal or state common activity to recuperate compensatory harms and correctional,
revelatory and precautionary sanctions and whatever other cures that the court regards
appropriate [5]. The offended party's reliance on the arrangement of VAWA in social
equality cases is domestic violence, rape and sexual and sexual violence. Harassment [6]
The statutes approved the assignment of $ 1,620 million in federal assets to support an
extensive variety of projects, including police training, prosecutors and judges; support for
covers for abused women, community violence extends in the community and rape
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counteractive action programs; production of a free national direct line for domestic
violence; and research and information collection. The prerequisites for allow recipients
are intended to meet an assortment of destinations, for example, enhancing the
participation of victims in the less fortunate minorities and urging government offices to
work with non-administrative organizations. The misuse of federal assets caused by
VAWA had an awesome positive effect.
C. Kinds of violence based on gender
Domestic violence against women is a worldwide problem still covered up. It happens in
both developed and developing countries. For a huge number of women today, the house is
a wellspring of dread. Domestic violence is by a wide margin the most widespread type of
violence against women and is a noteworthy reason for damage for women of reproductive
age. According to a 2000 UNICEF study, up to half of the world's female population is
subject to domestic violence. In reality, domestic violence is a tragically common place,
but it happens behind closed doors and the victim's fear of speaking.
In most countries, family violence takes the form of aggression, psychological abuse linked
to battery deprivation and the economy. In other countries, such as India, there are
additional forms of violence against women within the family (limited violence, female
fetishism and infanticide) that derive from specific cultural traditions. Although the dowry
was legally prohibited, it remains highly institutionalized. The dowry of the bride's family
begins before marriage. When the sum of the dowry is not considered sufficient or not
received, the bride is often harassed, abused and unhappy.
Sexual exploitation of women takes numerous structures m. The most perverse and
degrading structure is rape. Sexual relations against the will of a man through the
utilization or threat of physical power are now and then called forced rape. Generally, a
man could be blamed for rape just if the power was utilized to curb the victim. Most social
orders keep up the utilization of power as part of their definition of rape or, in any event,
the most serious type of rape. Be that as it may, a few organizations have changed this
conventional necessity. An associate can resolve to submit a rough infringement. Be that as
it may, the term learning infringement by and large applies when sexual relations are not
consensual, but rather don't infer physical coercion.
Sexual harassment is another type of sexual exploitation of women that happens in the
workplace or in an educational domain under specific conditions. It is an undesirable
sexual weight that one individual delivers on someone else. Such conduct is illegal in the
event that it makes a hostile or scaring condition, meddles with a man's work or
educational execution, or if the acknowledgment of Stalker's conduct turns into a state of
business or scholarly execution. Recognitions vary on what conduct constitutes sexual
harassment. Nonetheless, ordinary cases of sexual harassment incorporate motions, jokes
or remarks on sexual introduction that are not all around acknowledged; rehashed and
undesirable sexual advances; physical contact or other undesirable physical contact; and
physical intimidation. Sexual harassment can happen when one individual has control over
another and utilizes it to compel the individual to acknowledge undesirable sexual
consideration. It can likewise occur among peers, for instance, if associates over and again
rehash sexual beats, distribute pornographic photographs or make undesirable sexual
advances to another partner.
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Evaluation
The Supreme Court of India appealed to the Convention on the Elimination of All Forms
of Discrimination against Women, embraced by the UN General Assembly in 1979, which
India marked and confirmed. As per the Vishakha Guidelines issued under Article 32 of
the Constitution, until the point that an authoritative framework on the issue has been
drawn up and ordered, would have the impact of the law and ought to be trailed by
organizations. Both in the private area and in the public division.
II. Literature Survey
Catherine L (2018) [7] for this cross-country study in South Africa, families were chosen
using a multistage examining structure, stratified by region, urban or rural, and racial
gathering and schools were chosen based on the way that they were nearer to the territory
where the families were chosen. The meetings and self-managed polls at each site
contemplated the prevalence of sexual abuse forever and a year ago and the connections
between's children matured 15 to 17, whose guardians gave their educated assent and given
their educated assent.
Harvard (2010) [8] this short article investigates the non-legally binding obligation for
sexual harassment of women in India, China and Hong Kong. Sexual harassment is an
infringement of the opportunity, poise, physical respectability and sexual self-sufficiency
of the individual. A lady can be sexually bothered all over the place: at work, educational
institutions, hospitals, markets, shops, bars, clubs, elevators, Internet bars, public
transports, trains and even planes. Sexual harassment happens if the challenged
demonstration isn't welcome or not required.
Liu K (2015) [9] found that ethical harassment in the workplace is progressively perceived
as stressors with genuine results for representatives and organizations. The work condition
can impact people's introduction to moral harassment. Through the relative investigation of
the Chinese legal administration and the European legal administration, is looking at legal
systems against the aversion of good harassment in the workplace, China can gain from the
EU incorporating psychological risks in work risks, stipulating moral harassment as a
More total idea incorporates its full substance in the legal content and the appropriation of
"soft laws" to supplement laws.
Iii. Results and Discussion
A. Global Status against Sexual Harassment
Asia

Figure 1Percentage of Women experienced some form of sexual harassment
The numbers are comparable in neighboring Bangladesh, where 84% of women in a Help
in real life survey have had scornful remarks or sexual advances in public. The greater part
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said they had been harassed by people managing public transport. What's more, it is
assessed that over portion of women have suffered physical or sexual abuse from a partner,
as indicated by UN Women.
In Egypt, a 2013 UN report uncovered that 99% of women studied in seven districts of the
nation suffered some kind of sexual harassment. A paper report by Harass, an organization
whose application intends to enable women to feature the uncertain locales of the capital,
Cairo, found that more than 95% of women in the city had been harassed.
United States and Canada
As per a review led by Stop Street Harassment, a charitable association, 65% of American
women have suffered some sort of road harassment, 23% have been sexually harassed and
37% don't feel safe strolling at home around evening time
As indicated by the Sex Assault Canada site, 80% of episodes of sexual violence happen in
people's homes, and just 1% to 2% of infringements are accounted for to the police.
Europe
The research conducted by Action Aid in Brazil found that 86% of the women interviewed
had been subject to harassment or violence in public, and what is most disturbing, 84%
reported being sexually harassed by the police.
B. Constitutional law to protect women
This law protects women from any demonstration/conduct/exclusion/commission of harm,
harm or danger of harm and is viewed as domestic violence. Protects women from
physical, sexual, emotional, verbal, psychological and economic abuse. Law that protects
women against sexual harassment in the workplace, 2010: November 4, 2010, the
legislature acquainted the law with ensure women against sexual harassment in the
workplace, in 2010, which tries to secure women at work, not just clients, clients, students,
academic researchers in university patients and university students in hospitals. The bill
was affirmed in the Lok Sabha on 3.9.2012.
C. Suggestions
The researcher proposes suggestions to generate changes in the policies, procedures and
practices of the entire socio-legal system. The main objective of this study is to provide the
services necessary for women victims of domestic violence. If necessary changes are to be
made in the socio-legal support systems, the locally active systems and social support
networks will be strengthened.
1. Complainants of sexual violence must have legal representation. The victim's lawyer
should not only help her file the complaint, but also guide her to receive other types of
assistance, such as psychiatric and medical care.
2. A list of defenders who are willing to act in these cases should be prepared.
3. These lawyers should be appointed by the Court, but to avoid delays, defenders may be
allowed to act at the police station before permission is obtained from the court.
4. A compensation meeting must be established for criminal injuries. The court must
award compensation to the victim for the conviction of the perpetrator and the
compensation commission for criminal offenses, regardless of whether a conviction has
been issued.
5. All suggested reform measures will not be fruitful unless the policy Institutions become
sensitive to the plight of victims of sexual violence.
6. The low rate of convictions in the case of rape can be attributed to the lack of
coordination between investigators and prosecutors. Therefore, appropriate training
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programmes should contact prosecutors and police officers who investigate cases of
rape, so that, through proper coordination between them, they help justice to do justice
to the victim.
7. Modern investigative technique should be adopted in the crime investigation which
would be of great help in determining cases of sexual violence against women.
8. In order to exclude attitudes of gender bias against victims of rape, there should be
training programs for members of the judiciary and the Bar Association to raise
awareness of the situation of women in rape cases. It will help to develop conductive
attitudes for the interpretation and effective implementation of the law.
9. The creation of special courts to hear cases of sexual violence is strongly
recommended. In these special courts, the judges should be present so that the victim
feels comfortable in telling the details of the sexual assault perpetrated against her.
Increasing the number of fast tracks is an urgent need.
10. Special investigative units should be created that include predominantly female police
officers. Research workers must be trained and sensitized to the needs and sensibilities
of the victims. Police officers and doctors should be trained to interview techniques
that should generally be performed at the victim's home. The systems associated with
these cases should not only follow the rule, but should go further. The doctors simply
follow the regulation. They look for tangible physical evidence that has been listed. If
there are no physical injuries, they simply state that the girl has not been attacked. This
strict legalistic interpretation must be replaced by a new human perspective.
11. Police officers should receive specific training to address victims of sexual abuse.
Gender awareness programs will help agents to adopt the approach deemed necessary
for rape victims. Preferably there should be female officers at each police station to
take care of these women.
12. The court dealing with rape cases must be sensitive to the violation conditions
victims. They must punish the rapists with great seriousness towards the conditions of
women in Indian society.
13. Rape crisis centers are established in countries such as Australia, Canada, the United
States, the United Kingdom, etc. These centers provide help through their telephone
help lines. These centers provide victims of rape with medical assistance, advice and
financial assistance to provide them with job opportunities, etc. These centers can be
established in India to provide medical assistance and advice to rape victims.
14. Another very important aspect is to provide advice to the victim's relatives. So that the
family can positively help the victim to get out of the trauma. The family is the best
support in such a situation. In moments of anguish and emotional trauma, family
members can provide the best support.
15. The indiscrimination in the use of judicial discretion can be regulated by the adoption
of a legal provision that grants a lower sentence.
16. The need for the hour is the creation of a state-sponsored compensation fund for
victims, especially for atrocious crimes, including rape. This award must have a
procedure based on the victim's needs and must be totally exempt from the final result
of the accusation which is a conviction or acquittal and must take action upon
registration of FIR or a claim.
17. The media should be sensitive to the sufferings of the victim of rape and should not
highlight the name or any deduction that leads to the identification of the victim, as it
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will be counterproductive. The media should not highlight the case in which the
offender was acquitted, but should always highlight those cases in which the offender
was convicted, as it would infuse a sense of deterrence between people.
Iv. Summary & Conclusion
Although the two men and women can be victims and also perpetrators of violence
however lady are at high hazard to face and bear the outcomes of violence. They are at the
high danger of being sexually assaulted either in childhood, adolescence, or as grown-ups.
In the event that we consider the life cycle of the women, at that point women are
defenseless against scopes of violence at the distinctive moment of her life. When she
reaches to the child hood organize she turned into the victim of Child abuse, Malnutrition
and FGM. At the immature stage, there is peril of Forced prostitution, Trafficking, Forced
early marriage, Psychological abuse, Rape.
Notwithstanding the laws and standards perceived by courts and human rights institutions
identified with the arraignment of rape and sexual violence, progressive Security Council
resolutions on women, peace and security focused on the significance of exploring and
indicting infringement of human rights. Sexual violence, which focuses on the significance
of this problem for the improvement of international peace and security, and in addition
inside national and international jurisdictions. The Court plays an important role in
promoting women's equality before the law to ensure that rape and sexual violence are
treated in a coherent, comprehensive and competent manner. In general, judicial
proceedings for rape and sexual violence are not carried out exhaustively, in fact, impunity
is still the rule. The complementarily principle should be a catalyst for improving
procedural strategy in the domestic sphere, as well as for improving procedural rules and
evidence that respect the rights of victims and witnesses. The ability and willingness of
national courts to prosecute rape in accordance with procedures that respect the rights of
victims and witnesses can be used to assess whether national courts are truly willing and
able to prosecute such crimes.
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Nagging Suspicions of Judicial Pronouncements of Higher
Judiciary
Ritesh Khatri
Dr. KanuPriya
Abstract
The investigation generally focuses on the jurisdiction under Article 226 of the
Constitution and its conjuring in judicial procurements with specific reference to the
choices of the higher judiciary. Rather than straightforwardly going into the case law talk,
it follows the relationship of the convention with the overwhelming established standards
of rule of law, division of powers and democracy and their establishment on common law.
The established appropriateness of the regulation, its dependence on the basis of judicial
survey and its feedback are likewise being investigated. In spite of the fact that the
endeavor isn't to have a thorough investigation of the jurisdictional parameters of judicial
audit, an investigation of the essentials and first standards of the convention of judicial
survey and its improvement was required in order to discover the authenticity of its
association or infringement in academic issues in the present day context. In this paper we
mainly discuss the nagging of judicial procurement, of higher judiciary and causes
responsible for nagging.
I. Introduction
Law does not work in vacuum. Law works for and in the general public; and it is affected
by the mores and states of mind of the general public. Correspondingly, law is an
instrument of social change. The law in this manner never can be static; it needs to change
continually with the adjustments in the general public. Judiciary assumes a noteworthy part
for this change since judges translate and reclassify the laws through their judicial choices.
The requests of the time and society wind up unmistakable variables for judge in the law
understanding procedure. Their judicial suppositions therefore move toward becoming
points of reference - settled or set up law that can give legal establishment to settling
ensuing cases. Thus, the individuals who are related in the field of law need to peruse case
judgments for their exploration or academic purposes. Unimportant learning of legal rules
isn't sufficient to do explore in law. It likewise needs the systematic skills to separate
proportion, perception what's more, to apply these standards in various factual
circumstances. This paper attempts to distinguish certain parameters, which in no way,
shape or form are comprehensive however are just empowering focuses which could assist
a scientist with reading and comprehend the judicial feeling. To accomplish the specific
reasons for perusing, the measuring stick isn't negligible the capacity to peruse, yet to
appreciate extremely embodiment of what is composed. The writer trusts that when a
judgment is composed well with lucidity and consistency, even a typical man would have
the capacity to make sense of the shapes of law. Since the goal of any judgment or judicial
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assessment is equity, the judge s passing on skill and the reader s ability should merge
upon a typical end.
Seen from a historical point of view, societies exhibited debate or clashes before an
unbiased and unprejudiced outsider, ordinarily the local elderly individuals, for arbitration
reason. Be that as it may, today, judicial bodies (organs) are in circumstances which are
depended essentially with the obligation of settling question between parties. They are
legally enabled to settle question; their choices have the impact of b in d in g the gathering
against whom such choices are made. All things considered, judicial organs are vested with
the ability to engage question when displayed to them, and decide the rights and
obligations of the Conflicting gatherings based on an arrangement of rules made by the
capable experts, inside a given state.
By the by the stated solidarity of the legal procedure puts reality into the shade As per
Kelsen the judicial choice is a making of law, in actuality one can't state that the scientific
judgment is regularizing. Kelsen follows a sharp refinement amongst reason and volition,
amongst cognition and choice, amongst science and legislative issues. The entire endeavor
of a legal judgment is set apart by its last objective, which is a choice and, thus, an
individual standard. As per Kelsen each choice isn't an act of cognition, however a act of
will.
The judicial decision experiences an issue of objectivity. The refinement between a judge
and a middle person comprises particularly in the way that the previous is delegated to
apply prior standardizing criteria. Additionally we don't want that a judge chooses as per
his genuine beliefs, anyway solid and honorable they might be. When one interests to the
objectivity, there is an issue of truth. The judicial decision must not abstain from noting an
issue of truth. The resiudicata is basically a judgment in which an activity is esteemed
based on a model and this is the way an activity should be. The Sollen of an activity is its
measure or its optimal model. Along these lines there could be a distinction between what
the activity has been and how it should be. The judicial judgment searches for the truth
when it decides the correct measure of a specific activity. Hence the rightness or the
correction is for an activity an indistinguishable thing from its truth
Proper judicial intervention or legitimate judicial activism is established on a set up or
developed juristic guideline having a presidential esteem and performed inside judicially
reasonable standards. It should just urge execution of obligation by the assigned expert in
the event of its inaction or disappointment, while a takeover by the judiciary of the
capacity distributed to another branch is unseemly. Judicial inventiveness may deliver
great outcomes on the off chance that it is the aftereffect of principled activism yet in the
event that it is pushed by partisanship; it might bring about cataclysmic outcomes bringing
about conflicts. In the expressions of Prof. Sathe, ―When populism beats legal essentials,
the control of law endures and it is over the long haul unfavorably influences the legal
culture.
In All India Judges Association v. Association of India, the Supreme Court issued bearings
to the administration to make an All India Judicial Service to realize uniform states of
administration for individuals from the subordinate judiciary all through the country. This
was, truth is told, a policy question requiring an established revision and the judiciary
obviously exceeded since it was not legitimate for the Supreme Court to coordinate the
Parliament with respect to what policy it ought to receive.
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The memorable absence of exact consideration on the Court can't be exaggerated. As of
late as 1987, Peter Russell, apparently the nation's preeminent researcher of established
politics, composes:
Judicial institutions are not regarded as an important item in the agenda of political
science. The role of the judiciary is perceived as being essentially technical and nonpolitical: it is there to apply the laws made by the political branches of government.
Indeed, the most important normative expectations of judges and courts would seem to be
a thorough-going impartiality requiring total independence of the political process.
As the level of enthusiasm for explore on judicial politics mushroomed in the course of the
last a few decades, this view has changed extensively. Not long after the Charter's order,
thinks about portraying the Court's decision-making forms occurred inside the setting of
monographs on the more extensive judicial system. One ongoing book roused by Russell's
before chip away at the "third branch" of government gives a breakthrough investigation of
Canada's court framework. Other late research investigates more extensive patterns in the
Court's statute by introducing factual data on judicial voting designs or looking at the
composed reasons. Historical works and judicial memoirs give points of interest and bits of
knowledge into the Court's internal condition.
The attitudinal model has been tested by two contending "new institutionalist" viewpoints
on decision making: objective decision and historical institutionalism. Like attitudinalists,
followers of the "strategic model" or discerning decision comprehension of judicial
decision making for the most part consider judges' policy inclinations as the primary
thought in decisions, yet trust that judges must settle on vital computations about their
decisions given the institutional rules of the diversion and the inclinations of different
performing artists and branches of government. To establish the decisions most consonant
with their inclinations, judges must make bargains to earn bolster from their associates on
the seat and to keep away from a reaction from legislatures
II. Nagging Of Judicial Procurement or Causes of Judicial Abuse
All powers will be practiced for the reason which is given in compliance with common
decency and reasonably by the specialist. At the point when the specialists have abused
powers, it might cause base of judicial review. The abuse of jurisdiction might be caused
for uncalled for reason where approved power isn't utilized for the specific given reason.
The judiciary has struck down as of late a few government decisions on the ground of
procedural abnormality or illegality or on some other ground which may have averted
legitimacy. It is valid, that the judicial review is the rudimentary character of the Indian
Constitution, which won't be dispensed without changing for a short time later
modification in the Constitution
From the judge's perspective there are no characteristic actualities, yet just legal certainties,
i.e. certainties settled by the judge's pronouncement. Instead of the experimental
confirmation, through which the researcher knows and constitutes the common realities,
there is the reality of the ascertainment by the judge, who is the skillful judges. A legal
actuality is certifiably not a characteristic truth discovered by a judge in a legal procedure,
yet it is simply the ascertainment. Subsequently the legal judgment has particular truthcriteria that are parallel to those of characteristic science, however unmistakable from it.
The most significant contrast does not live specifically strategies, but rather in the
standardizing arrangement of a subject approved to deliver legal actualities. Along these
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lines Kelsen reestablishes add up to self-governance to the universe of legal information
and of legal reality
a) Jurisdictional Error
The word 'jurisdiction' implies the authority to choose. The jurisdiction of the experts relies
on presence of fact that is fundamental to inception of continuing. Without jurisdiction,
the execution of the judiciary is invalidated.
• Lack of Jurisdiction: It might be absence of jurisdiction, where the authority or
council has no control of territory to documentation a mandate. The court may review
judicially the action of authority based on jurisdiction of activity that does not have a
place with it. This inter alia review of intensity, the court may practice on grounds that
it might be according to required statute or it might be the authority has not been
reasonably initiated.
• Excess of Jurisdiction: Excess jurisdiction is made where the authority has the
jurisdiction at first be that as it may, surpassed its jurisdiction amid the action. Along
these lines, the action winds up illegal. The abundance of jurisdiction may happen in a
few different ways that the authority has taken work outside of the jurisdiction or that
the authority customary by practices inside jurisdiction, unwittingly happened the
occasion outside its jurisdiction.
• Abuse of Jurisdiction: The abuse of jurisdiction might be caused because of apparent
error in the record. It may set up without looking at the cure of the other proof and
simply to make customs of the examination. The Indian Apex Court, if there should be
an occurrence of Syed Yakoob v. K.S. Radhakrishnan (1995), inspected that there is
the reason for blunder credible on the assortment of record. The court clarified
probable blunder on the collection of record, might be caused because of obliviousness
and dismissal found on wrong reason in law and distortion of the important legal
arrangements.
The abuse of jurisdiction might be caused because of lacking honesty. At the point when
the aim of the specialist isn't in accordance with some basic honesty, the lacking honesty
might be behind that. This is the normal marvels where the decision producers have
worked in lacking honesty to give advantages to intrigued people.
The abuse of jurisdiction may likewise be caused because of watchfulness of the authority.
The act of the authority might be ultra vires, where the policy has not been worked out
really with its caution. If there should be an occurrence of H. Lavender and Sons Ltd v.
Clergyman of Housing and Local Government (1970), the appealing party connected to
extract rock and sand from high nature of agriculture arrive. The inhabitant authority
rejected approval. The complainant connected to the M. O. L. G. H. The pastor sought
after the issue with the Priest of Agriculture; he passed on that the said land will be kept for
agriculture purpose as it were
The court put aside the finish of the Minister of Agriculture. The judiciary examined the
issue and indicated that the Minister of Local Government and Lodging has no
arrangement and appropriate policy. The court additionally expressed that the decision of
the minister has shackled the watchfulness
b) Irrationality
It is required that activity of the powers be sensible, with respect to the optional powers
given to the authority concerned. It is a general standard, which has stayed unaltered. The
authority, which has given prudence, must exercise its powers on sensibly. The decision of
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the authority might be viewed as unreasonable, at the point when the authority despicably
has not made logical move. The authority may not have acknowledged appropriate
standards of normal standards.
The judiciary indicated the decision of the authority is great yet in addition terrible, with
regard to affiliation. For this situation the court may not matter strict examination or would
not judge adequacy of material or adequacy with the exception of when major rights are
definitely not taken after. The court would give no additional judgment except if decision
of the authority is ungainly. The court can overcome action which disregarded Article
nineteen, Article fourteen and Article twenty-one of the Constitution, if control has
disrespected any of this guideline.
The court may make a move against irrationality under judicial review when the decision
is disregarded or is nonsensical for provision of the Constitution, when the decision has
indicated malafide or prejudicial or discretionary, the extent of statute making power
entirely experience the ill effects of legal sickness and not accommodated by reason, which
is certifiable discretionary or variable.
c) Procedural Impropriety
The procedural shamefulness is the inability to apply method as set down in the enactment.
It might be cause to discredit the decision of the authority. The procedural shamefulness is
relevant in two territories; one is unnatural birth cycle to recognize basic essential law,
which goes under regular equity and the other is miscarriage to identify run of enactment
If there should be an occurrence of Ridge v Baldwin (1964), the appealing party was
suspended from the benefit after scheme charges and in this manner expelled from benefit.
The appealing party was not welcomed in the board of trustees that took decision of
expulsion from benefit. In spite of the fact that, the council later gave an event to him to
give the impression prior to the board of trustees, who allowed previous expulsion. The
litigant in their allure asked for the expulsion is ultra vires being of characteristic equity
control, which was abused by the advisory group.
The court analyzed the issue and expressed the issue to be identified with procedural
mistake, which must be trailed by the board in the feeling of the characteristic equity run
the show. The court pronounced the procedure of the board of trustees is ultra vires. The
court expressed that for the privilege of the individual to be heard, it is essential from the
specialized perspective
d) Proportionality
It is with regards to the favored outcome; the administrative performance won't be more
drastic. The word proportionality is likewise related with the word sensibility. The
proportionality at times communicates the popping a nut. The precept of proportionality
attempts to convey balance to the methods with conclusions. It is the action of the
authority, which must be taken after sensibly.
The court expressed the nonattendance could be dealt with as leave without pay. It was
terrible, that the business has forced outrageous discipline of expulsion of the whole
customary workers. The court expressed that administration is working that those
representatives on whom discipline was forced are out of extent.
The judiciary indicated that the standard of proportionality isn't to be connected for this
situation, which is an imperative standard. The court expressed it is important to check
optional powers of officials. The court needs to judge, regardless of whether the action
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taken by the official is sensible or out of extent. Provided that this is true, it must take after
the teaching of sensibility
e) Legitimate Expectations
The legitimate expectation is the expectation, which has some acknowledgment on
reasonable premise. The rule of legitimate expectation is industrialized to extend discharge
to individuals when they can't shield their charges in the law. They have had endured
normal qualities since their legitimate expectation has been disregarded. The legitimate
expectation has connected two contemplations. The first is, the individual accepts that the
specific strategy will be connected. The other is that the individual trusts the rules or policy
which is administered beforehand in the field of official act the court held the trusting on
the legitimate expectation is the ground of government act.
The court discounted even the appealing party has legitimate expectation from the
government. The expectation can't be superseded by the government in the open
enthusiasm under prohibited harmful material. If there should arise an occurrence of
Jatinder Kumar v. Province of Haryana (2008), the Indian Apex Court indicated it is the
privilege of the government which can review the decision of prior government. The
government can suspend method of enrollment, which occurred by the prior government.
Where in the method discovered conflicts of inconsistencies, that can't be tested based on
abuse of legitimate expectations
III. Critism against Judicial Review
As indicated by a few legal advisers following a pluralistic approach, judicial review
should assume an unequivocally humble part instead of leaving everything to the courts.
Suspicion about judicial review stems out of from functional worries, as well as on
ideological grounds. It is contended that judges can't be politically nonpartisan since they
are unavoidably influenced by the somewhat narrow social, educational and ethnic
foundations from which the judiciary is directly drawn. In this manner, in people in general
law circle any further judicialisation of the authoritative procedure is unequivocally
restricted to. A substantially more constrained origination of judicial review, battling that
'the review of substantive policy decisions made by open specialists acting inside the four
corners of their statutory or privilege powers ought to be outside the field of play to the
courts'. The essence of the issue is 'whether in parliamentary democracy specific decisions
are best taken by the courts or by the Government'. This inventive pressure lies at the core
of judicial review and has in a general sense molded it. The above contention has prompted
a school of thought which contend for more noteworthy dependence on the political
branches to supplement or even supplant judicial requirement of the constitution
Whenever exorbitant and liberal routine with regards to judicial review has welcomed
feedback from numerous quarters, judicial activism for the sake of judicial review has been
subjected to extreme feedback. Tom Campbell calls it 'injustice' since it is rupture of trust
and an abuse of judicial power that undermines the establishments of protected democracy.
The remark high-lights the absence of responsibility of the judges selected with fixity of
residency and with no disciplinary control on their judicial work contrasted with the
responsibility of the official and the legislature to the general population who choose them
to control. The faultfinders of judicial activism contend "judges whose expert originate
from the will of the general population, and who practice specialist upon assume that they
will administer equity as indicated by law, have no privilege to subvert the law since they
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can't help contradicting a specific run the show. No judge has a decision between executing
the law and disobeying it”
IV. Conclusion
So as to avoid a controversy as to the rationale of the doctrine of judicial review and the
considerable academic strife on the same, it is shrewd to see the intensity of judicial
review, not as 'judicial control' of organization and enactment but rather as 'judicial
security' of individual against mishandle of intensity. The likelihood of a judicial test
against perversity in exercise of open power may prevent the director and in addition
official from venturing out of the protected rules and the customary law standards while
practicing their capacity.
It is for the judiciary to guarantee that the elucidations that they give are in broad daylight
intrigue and for open great. In the event that there is any judicial invasion on the
constitutional harmony, it ought to be safeguarded by educated popular feeling equipped
for evaluating and scrutinizing the results and constitutional ramifications of such
judgments. A composed and insightful endeavor toward this path is shockingly ailing in
India as the academics are not related with the Bar and the Bench and for the most part feel
bashful to enjoy innovative feedback of the judges and their decisions. This is dissimilar to
in England and United States where academics make scathing criticism for and against
judgments that give new course and measurement to constitutional development.
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Performance Analysis of the Wireless Fading Channels for
different modulation schemes
Mahesh Kumar
Ms. Priyanka Dalal
Abstract
In this research paper the performance of 2: 1 MISO systems with multiple modulation
schemes like QPSK (Quadrature Phase Shift Keying), BPSK (Binary Phase Shift Keying),
M-QAM (Quadrature Amplitude Modulation) and 8-PSK is examined in respect of BER
(Bit Error Rate). For analysing the performance of 2:1 MISO system with different
modulation methods, two type of fading environment have been considered. According to
the practical scenario the channel properties for different mobile user may be varying, so
we cannot use same modulation methods for different communication channel. Thus, we
consider Rayleigh and Rician fading environment for performance analysis. It is concluded
that BER and SER (Symbol Error Rate) with QAM modulation scheme are minimum in as
compared with other modulation schemes, i.e.: 8PSK, QPSK, BPSK for both Rayleigh and
Rician fading environment.
Keywords: Diversity, Combining Techniques, MISO, STC, Fading channels, spatial
multiplexing, Rayleigh and Rician fading channel
I. Introduction
In wireless communication, 4G is the latest technology which is practically implemented at
present. 4G mobile communication shifts the level of mobile services to a new level to
meet user’s satisfaction. This technology has significantly optimised in the form of high
speed multimedia services. Current wireless systems require higher transmission rate with
lower delay, higher link reliability and wider coverage. Transmitted power and bandwidth
are the two limiting parameters for designing any portable device as size is a constraint for
designing them. Capabilities of any portable devices are restricted by the various
parameters like compact size, low-power, and lightweight. Also, wireless systems have
different types of radio channel which introduce various types of fading and can distort the
received signal. Distortion in the received signal is measured in the respect of BER and
SER. Link budget requirement for designing any wireless system is also dependent upon
the BER and SER. To improve the capacity of wireless channel, extensive research efforts
have been witnessed in last few years that aimed to develop new methods for the
transmission of signal and advanced signal processing schemes at receiver. These methods
in turn result in significant increase in wireless capacity without increasing the transmitted
power and channel bandwidth. Diversity technique is also a robust method to increase the
performance of radio link.
MIMO (Multiple Input and Multiple Output) system has been identified as a method to
upgrade the capacity by using spatial characteristics of multipath signal without the need of
additional channel bandwidth [10]. It has been shown in [10] that if we use multiple
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transmitting and receiving antennas, then capacity of the wireless radio link increases with
reference to SISO (Single Input Single Output) channels. MIMO is a robust technique used
to incorporate spatial diversity method in a varying environment, to enhance spectral
efficiency [11]. And with the Number of antenna placed at the transmitter and at the
receiver there is linear increase in the capacity of the wireless system, which also provides
significant increase in channel gain coefficients [5]. Due to this much-needed potential, in
the perspective of current wireless-communication scenario, the MIMO technology was
proposed in IEEE standard 802.16 in 3GPP project for mobile communication.
In a wireless-communication system due to existence the physical objects, such as trees
and buildings in the signal propagation path, signals are contaminated by phenomena like:
absorption, reflection, refraction, scattering and diffraction etc. [7]. The fading effect of
wireless channel significantly affects the performance of the communication-system. Much
research has been done to investigate the behaviour of wireless communication systems
using various models such as Rayleigh fading model and Rician fading model [6].
In 1998, the Space Time Block Code (STBC) study was simplified by Alamouti [4] who
proposed a simple coding scheme for two transmit antennas (quadratic complex orthogonal
designs). Alamouti examined a MISO 2: 1 system and provided results for the Rayleigh
channel using BPSK modulation. Then Surendra Raju [1]in 2003 analyses the BER for the
QAM modulation scheme in Rayleigh fading medium using transmission time-diversity
and without transmission time-diversity and discovered that QAM provides a better BER.
In the same year Peter Malm [8] performed BER analysis for BPSK and QPSK modulation
scheme for the Rayleigh fading channel. This paper is organized as follows: section I
discusses the introduction; section II presents a mathematical model for MISO system and
as well as fading model; section III discusses the simulation results and finally in section
IV a conclusion is being drawn.
II. Mathematical Model
For the proposed theory consider a MISO system which appears to be an ideal one for the
next generation wireless-system, as it is deployed with multiple transmitting antennas on
base station to reduce the consequence of fading owing to the existence of reflecting
objects in wireless channel. It can be modelled by the below three parameters:
a) Coding of information symbol at transmitter
b) Combining schemes at the receiver
c) Maximum likelihood detection at the receiver.
a) Coding of information symbol at the transmitter: Consider a 2:1 MISO system,
where for each symbol period, there are two signals being transmitted simultaneously from
both antennas. And the signal transmitted from antenna 0 is termed as s0 and by antenna 1
as s1. During the next period of symbol, the signal (-s1 *) is sent from the antenna 0 and (s0
*) is sent from the antenna 1, where * shows the operation of the complex-conjugate.
Table1 shows the spatial-temporal coding (STC) used at transmitting antenna.
Table 1: Transmission sequence of information for transmit diversity technique [2]
Time
Tx Antenna 0
Tx Antenna 1
T
s0
s1
t +T
(-s1*)
s0 *
A channel can be mathematically modelled with the help of a complex impulse distortion
function h0(t) for transmitting antenna 0 and for transmitting antenna 1 is h1(t). Consider
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that during two consecutive symbols, fading is constant, then the impulse response for the
channel can be defined as:
h0 (t ) = h0 (t + T ) = h0 = a 0 e j 0
1.1
h1 (t ) = h1 (t + T ) = h1 = a1e j1
1.2
Where, T = symbol duration.
And r0 and r1 are received signals and can be written as,
r0 (t ) = r (t ) = h0 s0 + h1 s1 + n0
1.3
r1 = r1 (t + T ) = −h0 s1 + h1 s0 + n1
1.4
Where, r0 and r1 = amplitude at the receiver on time ‘t’ and (t + T) of received signals, and
n0 and n1 = amplitude of noise and interference received at receiver.
b) Combining Scheme at receiver: The combiner shown in Figure-1 shows, combiner
scheme used at receiver which generate two combined signals. These combined signals are
then feed to the maximum likelihood detector for decision making.

Figure-1: Two branch transmit-diversity scheme with single receiver[2]
~
s0 = h0 r0 + h1r1
1.5


~
s1 = h1 r0 − h0 r1
1.6
Substituting (1.1), (1.2), (1.3) and (1.4) into (1.5) and (1.6), we ge
~
s0 = ( 02 +  12 )s 0 + h0 n0 + h1 n1
1.7
~
s1 = ( 02 +  12 )s1 − h0 n1 + h1 n0
1.8
c) Decision rule used with maximum likelihood detection: Integrated signals received
from combiner is fed to the maximum likelihood detector placed at receiver which use
decision rule for individual signal as per the modulation scheme used at the transmitter.
The resulting combined signals expressed in equation (1.7) and (1.8) are same as that
results from the two-branch MRRC (maximum-ratio receive combining). The only
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difference between these two is phase rotations. Phase of the noise components are 180°out
of phase but this does not reduce the effective SNR. So, the resulting diversity signal in the
two branch transmit-diversity method having one receiver is equivalent as received by the
two branches MRRC.
In many applications placing of multiple receiving antenna at remote location is also
feasible, which in turn increase the diversity at receiving side. We can use diversity of
order 2 in such applications by using two transmitting antenna and two receiving antenna
at remote locations. Two branch transmit-diversity methods is represented by Figure-2

Figure-2: Two branch transmit-diversity scheme with two receivers [9].
The encoding and transmission sequence used for information symbols in two branch
transmit-diversity method having two receiver is similar as that of single receiver. The
combined signals received from combiner, are then feed to maximum likelihood decoder
which uses the decision rule for each signal according to the modulation scheme used at
the transmitter and hence determines the original signal that is transmitted. By using two
transmitting and receiving antennas, from all receiving antennas we can simply add the
combined signals and we obtain diversity of same order as we obtained in the two branch
MRRC by using combiner for each receiving antenna. Thus, the use of two antennas on the
transmitter doubles the order of diversity of systems with a transmitting and multiple
receiving antennas.
Statistical Model for Fading Channels
Multipath fading and shadowing are two important parameters which influence the
propagation of radio wave through wireless channels. Modelling such fading channels is
typically a complicated process and often leads to unsolvable solutions. Considerable effort
has been concentrated on statistical modelling, which has led to a wide range of statistical
models for fading channels. To examine the behaviour of the signal that is communicated
to the receiver from the transmitter, it is always better to understand the wireless
communication. Many models in terms of PDF (Probability Distribution Function) of the
signal strength are proposed to characterise the fading channel. From practical application
point of view, Rayleigh and Rician fading models are the most widely used models.
a) Rayleigh fading channel.
Rayleigh fading considers that the multipath received signal consists of multiple number of
the reflected waves (theoretically infinite) with the independent and a uniformly distributed
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amplitudes which are in phase as well as in quadrature [10], [7], [6]. The signals received
at the receiver consist of a LOS (line-of-sight) radio wave and the large number of
reflected waves (radio waves). In urban areas, the LOS path is obstructed most of time by
the buildings and other obstacles and the received signal at the mobile station is a
compilation of differently delayed signals. These differently delayed signals interfere the
direct wave resulting in considerable reduction in the performance of the link. The channel
performance varies with the movement of antenna, as the relative phase of reflected waves
also varies. This leads to fading: the temporal variations in amplitude and the received
phase. In the non-fading or a fixed radio channel, the increase in the signal-to-noise ratio
(SNR) there is swiftly decreased in BER. A wireless system must be designed to minimize
the harmful effect of multipath fading [6]. Rayleigh distribution of signal x(t) at any time
instant ‘t’ is given as,

p(x ) =

x

2

e

 − x2

 2 2







(x  0)

1.12

Where the root mean square value of received signal is ‘ ’ and the time-average power of
the received signal is ‘ 2’ (before the envelope detection). Rayleigh distribution can be
applied when LOS is not present between the transmitting and receiving antenna.
b) Rician fading channel.
The model for the Rician fading channel is similar as that with Rayleigh fading channel,
except a robust dominant line of site (LOS) component is present in the Rician fading
channel. A delicate Rician model considered the following elements into account:
• The dominant wave can also be taken as the sum of more than one dominant signals, that
the LOS, and a ground reflection.
• The dominant wave may also be subjected to shadow attenuation
The Rician distribution thus results when we have a number of multipath components, as
well as a direct component between the transmitter and the receiver.
The density function for the envelope in Rician fading is written as:
2
2
 r − (r + A2 )  Ar 
 e 2 I 0  2 
for (A  0, r  0)
p(r ) =  2
 
1.13

0
for
(r

0)

where A, is maximum amplitude of the dominant LOS component.
III. Simulation Result
Performance of Alamouti Code in RAYLEIGH Fading Using Multiple Modulation
Techniques
Parameters Used
Total symbols transmitted = 10000
Energy transmitted per symbol duration, Es = 1;
Number of bits per symbol = 1/2/3;
Energy per bit, Eb = Es/bits
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Figure-3.: BER of Alamouti Code in RAYLEIGH Fading Using Multiple Modulation
Techniques
Figure 3 depict that for alamouti code in the RAYLEIGH fading environment, the 8-QAM
modulation scheme has minimum bit error rate compared to that of the three other
modulations, namely 8-PSK, QPSK and BPSK. Thus the 8-QAM modulation technique
has shown the best performance among these conditions.
Table-4: Comparison of Various Modulations in Rayleigh Fading at Various SNR
Modulation
Bit
Error Bit
Error Bit
Error
Techniques
Rate
Rate
Rate
At SNR=6db At SNR=8db At SNR=10db
BPSK
0.1
0.055
0.035
QPSK
0.022
0.011
0.006
8-PSK
0.0048
0.002
0.00067
8-QAM
0.0015
0.0007
0.00039
Table-4 represent that value of the BER is lowest for 8-QAM modulation scheme, in the
RAYLEIGH fading environment compared to the other modulations. Thus, 8-QAM
modulation scheme gives the best performance from the other three modulation scheme i.e.
8-PSK, QPSK and BPSK.
Performance of Alamouti Code in RICIAN Fading Using Multiple Modulation
Techniques
Parameters Used
Total symbols transmitted = 10000
Energy transmitted per symbol duration, Es = 1;
Number of bits per symbol = 1/2/3;
Energy per bit, Eb = Es/bits;
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Figure-4: BER performance of Alamouti code in the RICIAN fading using multiples
modulation schemes
Figure-4 depicts the performance of Alamouti code under the RICIAN fading channel,
where in the 8-QAM modulation technique, BER is found lowest from the other three
modulation technique i.e. 8-PSK, QPSK and BPSK. The 8-QAM modulation technique
shows the best performance among these conditions.
Table-5: Comparison of Various Modulations under Rician Fading at different SNR
Modulation
Bit
Error Bit
Error Bit
Error
Technique
Rate
Rate
Rate
At SNR = At SNR = At SNR =
5db
10db
15db
BPSK
0.24
0.05
0.0076
QPSK
0.045
0.008
0.0008
8-PSK
0.009
0.001
0.00005
8-QAM
0.0028
0.0004
0.00001
Table-5 shows that in the case of the 8-QAM technique, bit error rate value is the lowest in
RICIAN fading environments compared to other modulations. Thus, performance of the 8QAM modulation scheme is the best from the other three modulation scheme i.e. QPSK, 8PSK and BPSK.
IV. Conclusion
In this research paper, we have studied a comparative study of various modulation schemes
for a 2:1 MISO system model under various fading channel. The ALAMOUTI coding is
being used in this work. As per the Figure 3 it is depicted that for RAYLEIGH fading
channel the lowest BER is 0.001 for the 8-QAM modulation scheme as compared with
various modulation scheme, like 8PSK, QPSK, BPSK. Therefore, the performance of the
QAM technique is optimal when we consider RAYLEIGH fading channel in our MISO 2:1
SYSTEM model. The SER in RAYLEIGH fading channel for the QAM modulation
scheme is also found the lowest value as compared with other modulation scheme. Thus
the 8-QAM modulation scheme performs better in terms of SER as well as BER. In the
case of RICIAN fading channel also the value of BER and SER for the QAM modulation
scheme is lowest as compared from the three modulation schemes 8PSK, QPSK, and
BPSK.
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Analogous analysis of medical image denoising using Dual Tree
Complex Wavelet Transform and Discrete Wavelet Transform
Jay Krishan jha
Dr.Sanjeev Kumar Dhull
Abstract
In medical image processing significant pretreatment techniques is image denoising, which
enhances the visual appearance of an and leads to a more suitable image for a particular
application. The improvement of a medical image is the field of active research. Numerous
digital image denoising techniques have been proposed and implemented for their
particular application domain, the wavelet transform being the simplest and most efficient,
a multi-resolution analysis of an image using various functions. Analysis that includes
extensions of certain functions. For improving the medical image most useful techniques
are dual tree complex wavelet transformation and discrete wavelet transformation. In the
comparison because of its unique features such as offset invariance, better directionality
DTCWT is better than DWT. For improving the quality of medical image these properties
are very salient. Therefore in order to achieve certain advancement in pathologic
applications as well as clinical diagnosis, DWT is substituted by more effective wavelet
transformation.
Keywords: Despeckling, Medical Image Denoising, DWT, MAE, MSE, DTCWT, PSNR.
1 Introduction
The goal of denoising the medical image is to enhance the intelligibility or percept of the
data contained in the images for a human or computer-assisted diagnosis. Medical Image
denoising plays an important role in various fields such as medical imaging, microscopic
imaging, X-ray image processing, and so on.
All reasoned imaging systems for example Ultrasound and SAR imagery are overblown by
a special type of propagative noise called speckle noise. It is ascribed to destructive and
constructive arbitrary intervention among the back-scattered signals caused by interaction
of tissue-ultrasound present on a surface. Recently, a lot of work has been done on
despeckling of ultrasound images visual quality of medical images. Many methods have
been developed for speckle noise reduction which can be broadly divided in the categories
as: based on local statistics, anisotropic diffusion, soft computing, and transformation
based filtering. The filters like Lee [18], the Frost filter [32] and the Wiener filter [5] etc.
fall under the category of filtering approach based on Local statistics. Although these
filters perform well for despeckling, it has extensive drawback in conserving substantial
details of authentic image [7, 8]. Diffusion filtering which is based on finding the solution
of partial differential equation proved to be an effective technique for speckle removal and
feature preservation but it has its drawback of having large computation time [35]. The
most general used transformation based techniques are fast Fourier transform and wavelet
transform [25]. In the fourier transform approach,Inverse fast fourier transform (FFT) is
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got from the denoising the image in FFT. Subsequently the development of fast wavelet
decomposition methods, and wavelet transform, noise removal grounded on wavelet
decomposition has accomplished good acceptance because of its character of reserving
features after denoising [28]. Experimental results from medical images have shown that
DTCWT has better performance, detail preservation, and low computational complexity
than DWT.
Wavelet Transform
Wavelet transform is a technique by which a signal can be decomposed into set of small
individual functions called wavelets. Prior to wavelet transform, Fourier transform were
used. But with the help of Fourier transform only the frequency content of a signal can be
obtained and consequently time information of the same gets lost. By using wavelet
transform frequency and time domain information of the signal can be obtained.
The wavelet transform can be described mathematically as follows:
𝑥
𝑗
𝑤𝑘 = ∫ 𝑓(𝑥)𝛹 (2𝑗 − 𝑘) 𝑑𝑥
(1)
where ψ is called the mother wavelet which is a transforming function and the signal which
is to be transformed is given by f(x), j is scale of decomposition and k is the translation
parameter. Wavelet transform can be broadly classified as:
(𝐶WT) Complex Wavelet Transform
(DWT) Discrete Wavelet Transform
(CWT) Continuous wavelet transform
Continuous wavelet transform (CWT): It is similar to Fourier transform, in which
convolution between signal and analyzing function is done to find the similarity between
them. The difference between both lies in different analyzing function for them. In Fourier
transform the analyzing function are complex exponential 𝑒 𝑗𝑤𝑡 , whereas in CWT the
analyzing function is wavelet 𝛹.
Discrete wavelet transform makes the energy of the desired signal concentrated in a limited
number of coefficients [15].
Two sub band signals, l(n) and h(n) decomposed from the input signal x(n) by analysis
filter bank. The low frequency part of x(n) is represented by l(n) and the high frequency
part of x(n) is represented by h(n). The low pass filter has been represented by by af1
(analysis filter, (1) and the high pass filter by af2 (analysis filter 2). As shown in the
Figure. 1, the down sampling operation on the output of each filter has been done to find
the two sub band signals l(n) & h(n). The Synthesis filter bank uses these two sub band
signals l(n) & h(n) to find a combined signal y(n). The low pass filter on the synthesis bank
has been given by sf1(synthesis filter 1) and the high pass filter by sf2 (synthesis filter 2).
The single signal y(n) is obtained by adding these two signals together. If the four filters
stipulate that the input signal x(n) equals the output signal y(n), then the filters assure the
ideal reconstruction criteria [28].

Fig.1. Decomposition of Signal using DWT
When the DWT is applied on a 2-Dimensional signal like an image, Four elements
decomposed from the primary signal given by HL, LL, HH, and LH with the application of
horizontal and vertical filters as has been seen in the Fig. 2. The approximation of the
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primary image is provided by the LL sub-band. The further three sub-bands that is
diagonal sub-bands, vertical sub-bands and horizontal sub-bands represent the specific
aspect of the image. The sub bands HH1, HL1 and LH1 represent characteristic
coefficients at the same time sub-band LL1 demonstrates low level coefficients [16][28].
Multi resolution analysis ability is another asset of wavelet transformation. By further
decomposition of LL1 Subband, 2D decomposition can also be achieved as shown in Fig.2.
After decomposition wavelet thresholding is performed due to which some coefficients
will be selected or parsed as per the thresholding applied [25]. To achieve reconstructed
image we have to obtain the inverse wavelet transform.

(a)
(b)
Fig. 2(a) 1-D decomposition (b) 2-D decomposition
These all sub bands contain different features of an image such as approximation
coefficients provided by LL band, horizontal details consist in LH, vertical details provided
by HL and diagonal details provided by HH band of an image at a specific level of
decomposition.
1) Complex Wavelet Transform: There are some limitations of discrete wavelet transform
like down sampling operation at each level in wavelet transform leads to Lack of shift
invariance due to which a high variation in amplitude of wavelet coefficients occurs
because of a slight change in input signal
2) Lack of directional selectivity, which occurs due to incapability of DWT to
differentiate between the opposing diagonal directions
3) Lack of phase information, which is the incapability of DWT to give the internal phase
details when there, is complex valued signal and from real and imaginary projections
their phase can be found that gives real valued detail and approximation coefficients.
If complex wavelet filters are used then good directionality approximate up to six
directions and improved shift variance can be achieved. Complex wavelet transform
(ℂWT) which is enhanced form of DWT which is utilize to generate complex wavelet
coefficients but In image processing because of complex filters Complex wavelet
transform is not generally used because complex filters were not easy to design.
Kingsbury [16] put forward a new implementation of complex wavelets known as Dual
tree complex wavelet transform (DTCWT) which has been proved more efficient than
DWT and also overcome the difficulty of designing complex filters. DTCWT is found to
produce all the effects of complex coefficients without the use of complex filters. Two
separate DWT decompositions are used in DTCWT using two filter banks to calculate the
complex transform of a signal. If care is taken while designing the filters such that the
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filters that are used in one decomposition stage are related with those in other one then it is
possible to produce both real and complex coefficients. For N point signal this transform
produces 2N DWT coefficients which make it two times expansive. DTCWT has proven
better than DWT in preserving details of an image and giving phase information which
plays important role in clinical diagnosis applications.
4 Methodology
A. DWT based bio – medical image denoising
The obtained biomedical image is decomposed in high as well as low frequency sub bands
using Wavelet Transform followed by Haar Transform. There is plenty of information
present in High frequency sub bands, hence it becomes necessary to further decompose the
high frequency sub images. But these sub-images contain a lot of noise as well, therefore
even after applying Haar transform noise is still left in these sub- images. Before applying
denoising method it is very much necessary to reduce noise of high frequency which can
be done by using threshold method. Different soft threshold values are used for
thresholding high as noise properties vary in these sub images.
By considering characteristics of these sub-images threshold values can be set using
following formula:
𝑿𝒑𝒒𝒓 = 𝝈𝒑𝒒𝒓 √𝟐 𝒍𝒐𝒈 𝑵𝒑𝒒𝒓
(4)
where
𝑵𝒑𝒒𝒓

𝝈𝒑𝒒𝒓 = ∑
𝒌=𝟏

𝟏
𝟐
̅𝒑𝒒𝒓 )
(𝒙𝒌𝒑𝒒𝒓 − 𝒙
𝑵𝒑𝒒𝒓

In the given formula variable j gives the scale levels, i(i=1,2,3) indicates LH, HL,HH high
frequency sub-bands resp. and l( l=00,01,10,11) signifies high frequency sub- images of
̅𝒑𝒒𝒓 is the mean value of pqr sub-image. Noise in these sub-images can be
frequency i and 𝒙
reduced by using following formula:
𝐻(𝑙, 𝑚) − 𝑋𝑝𝑞𝑟, 𝐻(𝑙, 𝑚) ≥ 𝑋𝑝𝑞𝑟
𝑆(𝑙, 𝑚) = { 0, −𝑋𝑝𝑞𝑟 ≤ 𝐻(𝑙, 𝑚) ≤ 𝑋𝑝𝑞𝑟
(5)
𝐻(𝑙, 𝑚) + 𝑋𝑝𝑞𝑟, 𝐻(𝑙, 𝑚) ≤ 𝑋𝑝𝑞𝑟
where 𝑋𝑝𝑞𝑟 are soft threshold values of the pqr sub-image, values, H(l,m) represents the
high-frequency coefficient of the position (l,m) in the pqr sub-image, and S(l,m) gives the
coefficient of the position (l,m) denoised. After thresholding the wavelet coefficients are
multiplied with the weight values which are different for different sub-images and these
weight values are calculated by using 𝑆(𝑙, 𝑚) values for particular position values.
B. DTCWT based bio – medical image denoising
First, Complex Wavelet Transform of level 1 is applied to input bio medical image. The
weight is calculated using the following formula
𝑚𝑎𝑥(𝑆1 )+ 𝑚𝑎𝑥(𝑆2 )
𝑤=
(6)
2×𝑚𝑎𝑥(𝑆 )
1

where Singular Value Decomposition of the histogram equalized image is given by S2 that
of the input image is given by S1.
Then the calculated weight coefficient is applied to get SVD Equalized image
𝐿𝑒 = 𝑈1 × 𝑆𝑤 × 𝑉1𝑇
(7)
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where 𝑈1 and 𝑉1are orthogonal square matrices, 𝐿𝑒 is denoised low frequency sub-image
Sw is given as follows
𝑆𝑤 = 𝑤 × 𝑆1
(8)
The above SVD Equalized image is used along with the low frequency coefficients for
inverse complex wavelet transform to get the denoised image.
Fig. 3 and 4 shows the process flow of Image denoising using DWT and DTCWT
respectively where block labeled as D represents Down sampling operation, block U
indicates up sampling operation, block L stands for sub images of low frquency and bock
H shows high frequency respectively.

Figure 3: Mechanism of image denoising using DWT

Figure 4: Mechanism of image denoising using DTCWT
C1, C2, C3 and C4 are those image coefficients which have been produced by low pass
filtering and wavelet coefficients W1, W2, W3……W12 that are processed by high pass
filtering. NLM
5 Results and Discussions
Wavelet based noise reduction techniques have been implemented on some medical
images to demonstrate the productiveness of these techniques with the help of some quality
metrics like Peak Signal to Noise Ratio, Mean absolute error (MAE), and. Mean square
error (MSE) signifies the squared error between the enhanced and the original image,
Mean Absolute Error between two digital images provides the absolute similarity index of
these images to each other. These quantitative and qualitative metrices are tools to compare
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the superiority of a particular algorithm on image quality. Fig. 5(a, b,c) and 6(a, b,c) are
shown below in that fig. (a) is input image, (b) is denoised images using DWT technique
and (c) denoised iimages using DTCWT. Also Table 1 gives the numeric results in terms
of MAE, MSE and PSNR for both the techniques respectively. The visual and quantitative
results ensure the effectiveness of DTCWT over DWT for denoising of medical images.

(a)
(b)
(c)
Figure 5 First medical image and respective processing on it to denoise the same

(a)
(b)
(c)
Figure 6 Second medical image and respective processing on it to denoise the same
Table 1 Calculated performance parameters of Medical Images

6 Conclusions
Improved MSE, MAE and PSNR have been found with the use of DTCWT when contrast
with ordinary DWT. Better directionality of wavelet coefficient using DTCWT and near
shift invariance is responsible for this advancement that can be considered as a proficeant
method and will be advantageous in medical imaging for pathological and clinical
applications in diagnosis purpose.
References
[1] A K Jain, ‘Fundamentals of Digital Image Processing’, Prentice Hall, NJ, 1990.
[2] A.Achim, A.Benzerianos, P. Tsakalides,“ Novel Bayesian multiscale method for
speckle removal in medical ultrasound images”, IEEE Trans. Med. Imag., Vol. 20, No. 8,
Jan. 2002, pp. 772- 783.

190

International Journal of Management, IT & Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com

International Journal of Management, IT & Engineering
Vol. 8 Issue 8(1), August 2018,
ISSN: 2249-0558 Impact Factor: 7.119
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International
Serial Directories Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in
Cabell’s Directories of Publishing Opportunities, U.S.A

[3] A.Pizurica, W.Philips, I.Lemahieu, M. Acheroy,“A versatile wavelet domain noise
filteration technique for medical imaging”, IEEE Trans. Med. Imag., Vol. 22, No. 3, Mar.
2003, pp. 323-331.
[4] A.Temizel and T. Vlachos, “Wavelet Domain Image Resolution Enhancement using
Cycle-spinning”, Electronics Letters, Vol.41, No.3, Feb. 2005.
[5] Adib Akl, Charles Yaacoub, „”A HYBRID WAVELET - SPATIAL DENOISING
FILTER‟, DSP2013, 978-1-4673-5807-1/13
[6] Adib Akl, Kamal Tabbara, Charles Yaacoub.‟ Edge-Based Automatic Parameter
Selection For Sub-Optimal Image Despeckling Using Kuan Filter‟, 2012 Eighth
International Conference on Signal Image Technology and Internet Based Systems Feature
and Neural based Classification,” International Joint Conference on Neural Networks,
2006.
[7] B. Justusson, “Statistical properties of median filters in signal and image processing”
(unpublished report), Math. Inst., Royal Inst. of Technology, Stockholm, Sweden, Dec.
1977
[8] Bhuiyan, M.I.H., Ahmad, M.O., and Swamy, M.N.S.: ‘Spatially adaptive thresholding
in wavelet domain for speckling of ultrasound images’, IET Image Proc., 2009, 3, (3), pp.
147–162 .
[9] D.L. Donoho,“Denoising by soft thresholding”, Information theory, IEEE transactions
on 1995, pp. 613-627.
[10] D.T Kaun, A.A Sawchuk, T.C. Strand, P.chavel, “Adaptive restoration of images with
speckle”, IEEE Trans. Acoust Speech. Signal process. Vol. ASSP-35, 1987, pp. 373-383.
[11] Eldar, Y.C., and Oppenheim, A.V.: ‘Quantum signal processing’, IEEE Signal
Process. Mag., 2002, 19, (6), pp. 12–32
[12]”For Sub-Optimal Image Despeckling Using Kuan Filter‟, 2012 Eighth International
Conference on Signal Image Technology and Internet Based Systems Feature and Neural
based Classification,” International Joint Conference on Neural Networks, 2006.
[13] Frery, A.C., H.J. Muller, C.C.F. Yanasse, S.J.S Sant’ Anna, “A model for extremely
heterogeneous clutter”, IEEE trans. Geosc. Rem.Sons. Vol. 35, 1997, pp. 648-659.
[14] Gagnon, L., A. Jouan,“Speckle filtering of SAR images: A comparative study
between complex wavelet based and standard filters”, In SPIE Proc., 3169, 1997, pp. 8091.
[15] Hao, X., Gao, S., and Gao, X.: „A novel multiscale nonlinear thresholding method for
ultrasonic speckle suppressing‟, IEEE Trans.Med. Imaging, 1999, 18, (9), pp. 787–794
[16] Image denoising using local Wiener filter and its method noise Optik - International
Journal for Light and Electron Optics Volume 127, Issue 17, September 2016, pp. 68216828
[17] J.S.Lee,“Speckle analysis and smoothing of synthetic aperture radar images”,
Compute Graph. Image Processing Vol. 17, 1981, pp. 24-32.
[18] J.W.Goodman,“Some Fundamental Properties of Speckle”, J. Opt. soc.Am.,Vol. 66,
1976, pp. 1145-1150
[19] Khaled Z.AbdElmonieYasser M.Kadah, AbouBakr M.Yourself, "Real Time Adaptive
Ultrasound Speckle Reduction and Coherence Enhacement”, 2000 IEEE, pp. 172-175.
[20] Lal Chandra, Puja Lal, Raju Gupta, Arun Tayal, Dinesh Ganotra: Improved adaptive
binarization technique for document image analysis. VISAPP (1) 2007: 317-321.

191

International Journal of Management, IT & Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com

International Journal of Management, IT & Engineering
Vol. 8 Issue 8(1), August 2018,
ISSN: 2249-0558 Impact Factor: 7.119
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International
Serial Directories Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in
Cabell’s Directories of Publishing Opportunities, U.S.A

[21] Loupas, T., McDicken, W., Allan, P,“An adaptive weighted median filter for speckle
suppression in medical ultrasound images”, IEEE Transactions on Circuit and Systems,
1989, pp. 129-135
[22] P.C lie, M.J. Chen, “Strain compounding: A new approach for speckle reduction”,
IEEE Trans. Ultrason. Ferroelect Freq, Contr Vol. 49, No.1, Jan. 2002 pp. 39-46.
[23] P.Perona, J.Malik,"Scale space and edge detection using anisotropic diffusion", IEEE
Trans. Pattern Anal. Machine Intell. 1990, pp. 629-639
[24] Pizurica, A., Philips, W., Lemahieu, I., and Acheroy, M.: ‘A versatile wavelet domain
noise filtration technique for medical imaging’, IEEE Trans. Med. Imaging, 2003, 22, (3),
pp. 323–331
[25] R.C. Gonzalez, R.E. Woods, “Digital Image Processing”, Addison-Wesley Publishing
company, 1992.
[26] S.Gupta, R.C.Chauhan, S.C. Saxena,“Robust nonhomomorphic approach for speckle
reduction in medical ultrasound images”, Medical and Biological Engineering and
Computing 2005, pp. 189-195
[27] S.Gupta, R.C.Chauhan, S.C. Saxena.,“A wavelet based statistical approach for speckle
reduction in medical and ultrasound images”, Med. Biol. Eng. Comput. 2004, pp. 189192.
[28] S.M. Ali, R.E. Burge,“New automatic techniques for smoothing and segmenting SAR
images”, Signal Processing, Vol. 14, 1988, pp. 335-346.
[29] Speckle Filtering of SAR Images - A Comparative Study Between Complex-WaveletBased and Standard Filters _ L. Gagnon and A. Jouan D_epartement de R&D, Lockheed
Martin Canada, 6111 Ave. Royalmount, Montr_eal (Qu_ebec), H4P 1K6, CANADA
[30] Suresh Kumar et. al “ Performance Comparison of Median and Wiener Filter in Image
De-noising” International Journal of Computer Applications Volume 12– No.4, November
2010, 27-31.
[31] V.Frost, I.A. Stiles, K.S. Shanmugan,“A model for radar images and its application to
adaptive digital filtering of multiplicative noise”, IEEE Trans. Pattern Anal Machine Intel.
Vol. PAM I-4, 1982, pp. 157-165.
[32] P.A. Juang, M.N.Wu,“Ultrasound Speckle Image process Using Wiener Pseudoinverse Filtering”, The 33rd Annual conference of the IEEE Industrial Electronics Society
(IECON), Taipel Taiwan New 5-8, 2007, pp. 2446-2449
[33] Hyunkyung park, Toshihiro Nishimura, “Reduced Speckle noise on medical
Ultrasound Images Using Cellular Neural Network”, Conference of IEEE EMBS, August.
2007, pp. 2138-3133.
[34] J.h. YU, Y.Y.WANG, X.L.SHI, “Speckle Reduction for Ultrasound images with
Anisotropic Diffusion Based on EM Parameter Estimation Algorithm”, Space Medicine &
Medical Engineering 2007, 20(003), pp. 198-204
[35] Mandeep singh, Dr. Sukhwinder singh, Dr. Savita Kansal “Comparative analysis of
spatial filters for speckle reduction in Ultrasound Images”, 2009 World Congress on
Computer Science and Information Engineering
[36] K.Thangavel,R.Manavlan Laurence Aroquiaraj, “Removal of Speckle Noise from
Ultrasound medical image based on Special Filters: Comparative study”, ICGST-GVIP
Journal, Vol. 9, Issue 3, June 2009, pp. 25-32.

192

International Journal of Management, IT & Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com

International Journal of Management, IT & Engineering
Vol. 8 Issue 8(1), August 2018,
ISSN: 2249-0558 Impact Factor: 7.119
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International
Serial Directories Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in
Cabell’s Directories of Publishing Opportunities, U.S.A

Performance Analysis of Adaptive Algorithms: System
Identification, Linear Prediction and Active Noise Cancellation
Applications
Ankita Sangwan
Dr. Sanjeev Kumar Dhull
Abstract
This paper offers the theory behind the adaptive filters and also explains one of the
applications such as system identification, linear prediction and active noise cancellation. It
also describes three most commonly adaptive filters algorithms (LMS, NLMS, and RLS)
which were also used in computer experiments which are used to deal with adaptation of
adaptive filters. The selection between using one set of rules or algorithms in place of
another to the applications like system identification, linear prediction and active noise
cancellation, depends mainly on the following factors: Rate of Convergence,
Computational cost and Tracking.
Keywords: Adaptive Filter, System Identification, Linear prediction, Active Noise
Cancellation (ACN), Algorithms.
1) Introduction
Adaptive filters are unit filters with power of adaptation to associate degree unknown
environment [1]. This family of filters has been extensively applied because of its
versatility (able to operating in an unknown gadget) and low price (hardware value of
implementation, compared with the non-adaptive filters, appearing inside the same
system).

Figure 1: Simple Adaptive filter Block Diagram
Where, x(n) is the random signal or the input of the adaptive filter
y(n) is the output signal of the adaptive filter
d(n) is the desired response
e(n) is the error signal of the adaptive filter.
All the applications of adaptive filter have a common characteristic like any random signal
(i.e. x(n)) is applied as a input of the Adaptive filter (AF) and compared with the preferred
response or desired response with error generation, then this error or which is generally
called weight is used to change or modify or adjust the coefficient of the filter and this
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filter is known as adaptive filter [1] and in some optimal sense, to make that error being
optimized, in some cases tending to zero, and in another tending to a desired signal.
2) Application of Adaptive filter
A) System Identification
It is the method which is used for the perfect figure of experimental approach of Adaptive
System Identification (ASI). The adaptive system identification is an important device this
is broadly used within communications and Signal Processing (Digital Signal Processing)
[2].The characteristic of good tracking of time variations is a powerful instrument to the
identification of unknown time-varying systems. That characteristic has made the Adaptive
filters one of the most famous methods in the application of adaptive filter like system
identification problem [3].

Figure 2- System Identification
Figure 2 depicts the identification problem. In that application, the adaptive filter (AF)
receives the same input as the system [4]. Preferred response or desired response is then
compared to the output of the filter such that the filter is also known as the system
identification filter. Output generated by their comparison that is known as the error which
is then used to adjust the parameter or the weight of the filter in order to minimise the
error, identifying the system.
B) Linear Prediction
In the linear prediction, the aim is to predict the value of an unknown signal without
having any prior knowledge. The linear prediction can be used to predict measurement
error of noise sensors, trajectory of objects in video image and many other applications [2].

Figure 3- Prediction
As shown in the above figure of the Linear Prediction which is generally used to predict
the value of an unknown signal or random signal so that the adaptive filter that is used
called the linear predictor filter which depends on previous applying values of the random
signal that is referred as x(n). By applying delay (a period of time by which something or
signal is to be postponed or hold for a sometime) to the random signal that work as an
input to the adaptive filter. Preferred response or desired response which is also known as
random signal that is both of the signal are x(n) is then compared with the output of the
adaptive filter that is y(n) and final output is generated that is known as error (i.e. e(n))
which is then used to adjust the parameter or weights of the filter and the filter is used for
prediction of the signal is known as Predictor Filter [3].
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C) Active Noise Cancellation
The interference signal is a noise that is captured for the reference sensor and applied in the
system as a reference signal. The desired signal is detected by the primary sensor [5].This
signal is corrupted for the same noise signal. The adaptive filter generates an initial
response, which is compared to the desired signal [3].That operation generates an error,
which is used as the filter feedback, adjusting the filter weight and the system response. In
an optimal sense, the response is composed for the originally desired signal.

Figure 4- Active Noise Canceller
Different approaches can be used in order to compute the best active noise canceller
algorithm to a desired application, with different responses for a variety of algorithms. It
means that every algorithm has its advantages and disadvantages, depending on the
application [6].
3) Algorithms
Following notations with symbol and their description are followed in the given below
table:Table I: - Notations
Symbol
Descriptions
|.|
An analogous quantity used to represent
the scalar( magnitude of a vector)
||*||2
Squared Euclidean norm of a vector
(.)T

(.)-1

A matrix obtained from a given matrix
by interchanging each row and the
corresponding column.
Reverse of a scalar or a matrix

A) LMS Algorithm
The LMS rule is consists by two basic processes that are:1. A filtering manner, which consists of the computation of a transversal filter output
produced by using the tap inputs, and in a while, examine and then compare that output
with a preferred response or desired response and finally generating error estimation.
2. Output generated by the comparison of desired response or preferred response and to
filter output is known as the error which is then used to adjust the parameter or the weight
of the filter in order to minimise the error and that estimation error can be find by the
equation below:
e(n) = d(n) – y(n)
(1)
Whereas, d(n) and y(n) are the desired response and the filter output respectively,
Its operational stability and simplicity are important features of the LMS algorithm, which
doesn’t require measurement of the pertinent correlation functions or a matrix operation
[2]. The cost function of LMS algorithm is the MSE (Mean-Squared Error), given by:
J(n) = E|e2(n)|
(2)
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Whereas, J is the cost function and |.| is the Euclidean norm while the error between the
desired response and the filter output is e(n).
The filter output can be computed as given below:
y(n) = wT(n)x(n)
(3)
Whereas, x(n) is the vector composed by the input (i.e. x(n))and having the same size as
the tap-weight vector (i.e. w(n)).
Taking into consideration the Wiener filter equations, we find that:
w(n+1) = w(n) –μ Δ(n)
(4)
w(n+1) = w(n) + 2 μ[p̂(n) - Ȓ(n)w(n) ] (5)
w(n+1) = w(n) + 2µe(n)x(n)
(6)
Where, Δ and p̂ are the estimation of the gradient vector of the objective function and
The cross-correlation vector between the desired response and the input signal, [7]
Ȓ and µ are the correlation matrix of the input signal and the step-size parameters
respectively which decide the speed of convergence to the minimum error [4].
B) NLMS Algorithm
Because of the increasing value of x(n), It is very difficult to choose a μ that guarantees
the algorithm’s stability [4].
Therefore, the NLMS has variable step-size parameter i.e.,
µ= µ
(7)
δ+||x(n)||2
Where δ is a small constant,
µ =the step size parameter of the NLMS
and|| * || is the Euclidean norm.
The tap-weight w(n) is presented as:
w(n+1) = w(n) + 2µe(n)x(n) (8)
w(n+1) = w(n) + 2
µ
(e(n)x(n)) (9)
δ+||x(n)||2
C) RLS algorithm
Contrary to the LMS algorithm, whose aim is to reduce the mean square error, the
recursive least-squares algorithm’s (RLS) objective is to find, recursively, the filter
coefficients that minimize the least square cost function [8]. The RLS algorithm has as an
advantage a fast convergence, but on the other hand, it has the problem of a high
computational complexity [4].
The cost function of this algorithm is the weighted least-squares (WLS), given by:
𝑘
𝐽(𝑛) = ∑𝑖=0(𝜆) 𝑛−𝑖 𝑒 2 (n)
(10)
Where 𝜆 is called “forgetting factor”, which gives exponentially less weight to older error
samples and e(n) is the error, defined by the difference between the desired response d(n)
and the output y(n) produced by a transversal filter whose tap inputs at time n is equal
x(n),x(n-1),…,x(n-M+1).
The e(n) is defined by:
e(n) = d(n) – y(n)
(11)
T
e(n) = d(n) – w (n-1)x(n)
(12)
Where x(n) is the tap-input vector, defined by:
x(n) = [x(n),x(n-1),…,x(n-M+1)]T (13)
w(n) is the tap-weight vector, defined by:
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w(n) = [w0(n),w1(n),…,wM-1(n)]T
(14)
The minimum value of the cost function J(n), reached when the tap-weights have they
optimum value is defined by the normal equations written in matrix form:
Φ(n)ŵ(n) = z(n)
(15)
The M-by-M correlation matrix Φ(n), is defined by:
𝑘
𝛷(𝑛) = ∑𝑖=0(𝜆) 𝑛−𝑖 𝑥(n)xT(n)
(16)
The M-by-1 cross-correlation vector z(n) between the tap inputs of the transversal filters
and the desired response is defined by:
𝑘
𝑧(𝑛) = ∑𝑖=0(𝜆) 𝑛−𝑖 𝑥(n)d*(n)
(17)
Where * denotes de complex conjugation.
To compute the RLS we need to apply the matrix inversion Lemma. After applying this
method, we have:
ΦA-1(n) =𝜆-1 ΦA-1(n-1)-𝜆-1k(n)xT(n)ΦA-1(n-1) (18)
-1
Where ΦA (n) is the inverse correlation matrix, 𝜆-1is the inverse forgetting factor and k(n)
is the gain [9].
The M-by-1 gain vector k(n) is defined by:
𝜆-1
ΦA-1(n-1)x(n)
=
k(n)
-1
T
-1
1+ 𝜆 k(n)x =(n)ΦA (n-1)x(n)
(19)
The tap-weight vector w(n) is then calculated using the following expression:
w(n) = w(n-1) + k(n)e*(n)
(20)
Where * denotes de complex conjugation.
4) Simulation
A) Simulation Parameters
TABLE II: SIMULATION PARAMETERS FOR SYSTEM IDENTIFICATION
Number of Repetition
10
Iterations
500
The Square root of the variance of the
1
input signal x
The Square root of the variance of the
0.01
noise n
LMS Parameter
µ=0.02
NLMS Parameter
µ=0.25
RLS Parameter
𝜆=0.9 , δ=0.4
TABLE III: SIMULATION PARAMETERS FOR LINEAR PREDICTION
Number of Repetition
Iterations
The Square root of the variance of the input
signal x

10
LMS, NLMS=5000
RLS=1000
1

The Square root of the variance of the noise n

0.01

LMS Parameter
NLMS Parameter
RLS Parameter

µ=0.01
µ=0.1
µ=0.02, 𝜆=1 , δ=0.01
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TABLE IV: SIMULATION PARAMETERS FOR ACTIVE NOISE
CANCELLATION
Number of Repetition
10
Iterations
Length of adaptive filter

LMS=50000
NLMS,RLS=10000
5

LMS Parameter
NLMS Parameter

µ=0.0002
µ=0.005

RLS Parameter

𝜆=1 , δ=20

B) Simulation Analysis / Result
This section presents the results of simulation using MATLAB using adaptive algorithms
like LMS, NLMS and RLS which depends on the parameters given in TABLE II, III and
IV.
For System Identification

Figure 5- System Identification (LMS Algorithm)

Figure 6– System identification (MSE diagram using LMS Algorithm)

Figure 7-System Identification (NLMS Algorithm)
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Figure 8- System Identification (MSE diagram using NLMS Algorithm)

Figure 9- System Identification (RLS Algorithm)

Figure 10– Weighted least-squares of the RLS algorithm
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Comparisons of Results for System Identification

Figure 11- Comparison between the algorithms cost function

Figure 12- Comparison between the error signals of the algorithms until a few
hundred iterations

Figure 13- Comparison between the error signals of the algorithms after a thousand
iterations
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For Linear Prediction
-

Figure 14- Prediction (LMS Algorithm)

Figure 15- Prediction (MSE diagram using LMS algorithm)

Figure 16- Prediction (NLMS Algorithm)
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Figure 17- Prediction (MSE diagram using NLMS Algorithm)

Figure 18- Prediction (RLS Algorithm)

Figure 19– Least-squares of the RLS algorithm
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Comparisons of Results for Linear Prediction

Figure 20- Comparison between the algorithms cost function

Figure 21- Comparison between the error predictions of the three algorithms in a few
thousand iterations

Figure 22- Comparison between the error predictions of the three algorithms after a
few hundred thousand iterations
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For ACN (Active Noise Cancellation)

Figure 23- Active Noise Cancellation (LMS Algorithm)

Figure 24- ANC (MSE diagram using LMS Algorithm)

Figure 25- ANC (NLMS Algorithm)
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Figure 26- Active Noise Cancellation (MSE diagram using NLMS Algorithm)

Figure 27- Active Noise Cancellation (RLS Algorithm)

Figure 28- Least-squares of the RLS Algorithm
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Comparisons of Results for ACN (Active Noise Cancellation)

Figure 29- Comparison between the algorithms cost function
5) Conclusion
For System Identification:-Investigating the results, it can be detected that the rate of
convergence of the RLS algorithm is faster than the other two. Indeed, it can be twice
faster than the NLMS. The next analysis is about the value of the prediction error e(n). By
examining the result, it can be noticed that the RLS algorithm has an error close enough to
its optimum Wiener solution in a small number of iterations, about 50 iterations. The RLS
presents another good characteristic, which is why it converges to the optimum value of
the error prediction, stabilizing nearby this value without big variations since the 50 th
iteration and during all the period. The LMS error prediction starts to converge about 80
iterations, but the disturbance is too big until about 110 iterations, when it starts to show
some stability, but still having small disturbances during all the period shown in the
figures. For a faster convergence to identifying a system, the RLS is the best possible
solution.
For Linear Prediction:-The computational cost is a fixed factor where the RLS algorithm
has the disadvantage of having a higher computational cost, because of its necessary
calculation. A comparison between the algorithms cost function until 2500 iterations. It can
be easily noticed that the LMS algorithm has a very slow rate of convergence comparing to
the other two algorithms. The last one presents the fastest rate of convergence, which
makes it ideal for application were a fast convergence is necessary. The prediction error is
inversely proportional to the tracking capability in this case. It confirms that the RLS
algorithm has the best tracking characteristic, maintaining a small error after its conversion
in a period of time smaller than the two others. There is no big difference between the
tracking behaviors of the algorithms, with only a small advantage of the LMS algorithm
above the other two.
For ACN (Active Noise Cancellation):- The RLS algorithm has a fixed computational
cost, derived from its way of calculation, higher than the two other algorithms. The LMS
algorithm has a very slow convergence, compared to the convergence of the NLMS and
RLS algorithms, the LMS also converge to a higher error value, approximately 30dB
against 20dB for the other two. In this case, if it is needed an algorithm which the
convergence speed is important, the LMS is not a good choice. The RLS algorithm
presents a convergence three times faster than the NLMS algorithm, being the fastest
algorithm for the ANC problem and having a good efficiency.
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Financial Performance Appraisal of Sun Pharmaceuticals &
Lupin: A Comparative Study
Dr. Jitender Kumar
Vardha Magoo
Abstract
Pharmaceutical Industry of India is exceedingly competitive and ranked as second in terms
of volume. The present study is comparative study and based on secondary data. The data
has been collected for a period of 5 years from 2013 to 2017 of two leading Pharmaceutical
companies i.e. Sun Pharmaceuticals Industries Ltd. and Lupin Ltd. In this study, the
comparative financial performance of Sun Pharmaceuticals & Lupin has been analysed
with the help of financial ratios, which helps to describe the financial position of both the
pharmaceutical companies and guides the different stakeholders in future decision making.
Keywords: Financial ratios, Pharmaceuticals, Liquidity, Solvency, Performance
Appraisal
1. Introduction
In the modern oriented economy, before investing in any company everyone wants to
know the status of a company in financial terms. Every analyst wants to know about firm’s
financial efficiency and performance. These analysts may be investors, customers,
managers, employees, etc. Financial analysis through financial ratios is a powerful tool for
majority of the stakeholders especially for investors. To determine success and future
trends of any company, use of financial ratios is highly logical. There are various factors
such as market share, past positions of companies and future trend which may be analysed
through ratio analysis. The present paper stressed on pharma companies. Nearly 250
pharma companies are operating in India who account for over 70 percent of the market
share and about 8,000 small scale Industries that produce pharmaceutical products also
flourish in India.
This paper focuses on the financial position of Sun Pharmaceuticals Industries Ltd. and
Lupin Ltd. Financial ratios have been used to analyse financial performance and financial
position.
1.1. Sun Pharmaceuticals Industries Ltd.
Sun Pharmaceuticals Industries Ltd. was well-established by Mr. Dilip Shanghvi in 1983 in
Gujarat. Sun Pharmaceuticals manufactures its active ingredients of pharmaceutical and
has plants in India, U.S. & in more than 26 other locations. Shanghvi in his report said,
“He is trying to streamline quality control processes that were overtaken by the merger
with Ranbaxy”.
According to “Things in India” 2018 report, it is India’s largest pharmaceutical company,
the biggest Indian company to operate in the US and the third largest speciality generic
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medicines company worldwide. It traces its humble roots to 1983 when the company
launched five psychiatry products that were marketed by a two-member team.
1.2. Lupin Ltd.
Lupin Ltd. was established by Desh Bandhu Gupta in 1968. Lupin international company
is going steady in advancing of inclusive & branding structuring of the company.
According to the most prominent Economic Times 500 rankings it is considered as the
India’s 10 most resilient company. Lupin Ltd. acquired 100% equity stake in Medquica
Pharmaceutical, Brazil in May 2015. According to pharmacy sources, Lupin Ltd. ranked
seventh by capitalisation of market & globally ranked 10th by revenue. According to
“Things in India” 2018 report, Lupin Ltd. is the second largest pharma company in India
with market capitalisation of Rs.680.31 billion. It is based in Mumbai and it traces its
history to 1968.
2. Review of Literature
Swadia (2018) studied the profitability of selected pharmaceutical companies covering
time period of 2007-2008 to 2016-2017. Results showed that in the early years the gross
profit margin ratio was high & with subsequent years the ratio was going down. It was
concluded that Pharma companies had good position in the year 2008 & the weakest
position in 2015. It was also revealed that in 2008, Pharma Companies kept more money
for the generation of revenue which clearly showed that the companies do not have
projects for future.
Dakhwani et al. (2017) discussed in their paper regarding financial distress and examined
the financial position of selected companies using Altman’s Z score model. The financial
position of selected pharmaceutical companies was also analysed. Findings revealed that
the financial health of Cipla, Sun Pharma, Dr. Reddy are in healthy zone while that of
Orchid and Sun pharma fall in Bankrupt Zone because of having Z-score below 1.8.
Rani (2017) compared the financial performance of two leading pharmaceutical companies
i.e. Cipla and Lupin by using ratio analysis. It was found that liquidity position of Cipla is
not good. But on the other hand, Debt-equity ratio of select companies is very low that
indicates towards better financial viability of both companies.
Gopalakrishanan et al. (2016) used Z-score analysis for the evaluation of financial health
of selected pharmaceutical companies. For the research, the eight large firms were selected
and it was found that Divis Laboratories Ltd., Aurobindo Pharma Ltd., Cipla Ltd., Dr.
Reddy’s Laboratories Ltd. and Cadila Healthcare Ltd. are in healthy zone. On the other
hand three companies Piramal Enterprises Ltd., Sun Pharma Industries Ltd. and Glenmark
pharmaceuticals Ltd. are in bankruptcy zone.
Vijayalakshmia (2014) observed that in Ranbaxy Laboratories Ltd, there is no
relationship between the profitability ratios. The others companies like Sun Pharmaceutical
Ltd, Dr. Reddy’s Laboratories Ltd, Cadila Health Care Ltd, Aventus Pharmaceutical Alpa,
Aurobindo IPCA and GlaxoSmithKline showed the significant relationship between
profitability ratios.
Sultan (2014) used two tools i.e. accounting ratios and financial report analysis to find the
strengths and weaknesses of two soft-drink companies. Study revealed that Return on
Equity (ROE) is a comprehensive measure of profitability of a firm & it should be used as
a tool for the improvement of the industry. The business owners and managers used the
features and recommendations for the improvement of the companies so that companies
can able to make proper balance and reach at a profitability stage in the years ahead.
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Yadav (2014) conducted study on the selected pharmaceutical companies with the use of
different liquidity ratios for a five year span from 2009-2013 with a view to help the
investors to take corrective decisions while investing. After the comparison of different
ratios of selected companies i.e. Procter & Gamble Ltd., Reddy Ltd. and Cipla Ltd. it was
concluded that liquidity position of Cipla Ltd. is better on the basis current ratio and quick
ratio but when it comes to absolute liquid ratio mixed results were there. It was also
suggested that some caution need to be paid to improve the liquidity position.
3. Objectives of the Study
1. To determine select indicators of financial performance of select companies through
ratio analysis.
2. To compare the financial performance of select companies on the basis of different
financial ratios.
4. Research Methodology
The present study aims to measure, evaluate, compare and analyse the financial
performance of Sun Pharmaceuticals Industries Ltd. and Lupin Ltd. The data required for
the study is secondary in nature collected through various annual reports, money control
websites and journals. This study covered five consecutive financial years from 2012-13 to
2016-17. To gauge the overall financial health of a company select financial indicators
have been calculated through ratio analysis. Below are some important financial ratios:
1) Current Ratio
2) Quick Ratio
3) Interest coverage Ratio
4) Debt Equity Ratio
5) Return on Assets
To figure out the financial performance of the two companies with the help financial ratios
only five important ratios has been calculated. Liquidity & Solvency ratio, Profitability
ratio, Investment valuation ratio and Debt-coverage ratio are found fit for the achievement
of said objectives.
5. Limitations of the Study
1. The research of the study relies only on five consecutive financial years from 2012-13 to
2016-17.
2. The basic source of data is secondary data which is taken from the concerned
companies’ websites.
6. Data Analysis & Interpretation
6.1. Current Ratio
Currents ratio determines a company’s capacity to reimburse short-term obligations. An
ideal current ratio should be >2. It has been observed that there are ups and downs in the
current ratio of select companies during the study period. In 2013, Sun Pharmaceuticals’
current ratio was 2.31 which is good but with passing years its value is decreasing and
became less than 2 which is not good as in 2017 it was 0.77 which is not satisfactory. The
current ratio of Lupin is increasing with the passing year. In 2013 it was 1.59 & in 2017 it
was 2.36, which shows that short-term position of Lupin Ltd is satisfactory. Lupin Ltd. is
in situation to give its payment on time whereas Sun Pharmaceutical management has to
take actions & improve the liquidity position because high value of current ratio symbolise
the reimburse value of a particular company.
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Table 1: Current Ratios of both Companies
Current Ratio
Years
Sun Pharma
2013
2.31
2014
0.79
2015
0.53
2016
0.68
2017
0.77
Source: Dion Global Solutions Ltd.

Lupin
1.59
2.81
2.54
2.65
2.36

Current Ratio

5

Sun Pharma
2.31

2.81
1.59

0.79

0.53

Lupin

2.54

2.65
0.68

0.77

2.36

0
2013

2014

2015

2016

2017

Figure I: Current Ratio of both Companies
6.2
Quick Ratio
Quick Ratio defines the firm’s potential and its performance in short term obligations with
the level of liquidity in its assets. An ideal quick ratio is >1 & <1 is not good. From the
below table, it has been observed that the quick ratio of Sun pharma is not satisfactory in
2013 it is still in standard norms but after that it is not in good position and not fulfilling
the standard norms (0.79). On the other hand, Lupin has shown the healthy sign in its short
term solvency position and is liable to pay its current liabilities instantly.
Sun pharmaceuticals management has to take corrective action plans to improve their
quick ratio. The hastily process that boosts the Quick ratio must be taken. It should repay
its current bills by increasing the sales so that liquidity may rise.
Table 2: Quick Ratio of both Companies
Quick Ratio
Years
Sun Pharma
Lupin
2013
1.82
1.69
2014
1.03
2.27
2015
0.55
1.7
2016
0.76
2.5
2017
0.79
2.14
Source: Dion Global Solutions Ltd.

Quick Ratio
Sun Pharma
5

Lupin

1.82 1.69

1.03 2.27

0.55 1.7

0.76 2.5

0.79 2.14

2013

2014

2015

2016

2017

0

Figure II: Quick Ratio of both Companies
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6.3
Interest Coverage Ratio
In Interest coverage ratio analyst can know about company’s ability to make interest
payment on its debt timely. An ideal Interest coverage ratio is >2 & <2 is not good. When
Interest coverage ratio is decreasing it is point of worry and it indicates that company may
not be in position to pay the debts in coming time. In 2013 Sun Pharmaceuticals is showing
satisfactory result but with the passing year its interest coverage ratio is decreasing. In
2017 it is 0.85 that shows company is not in position to pay the interest in time. In some
cases it can be the reason of liquidation of the company. Low interest coverage ratio means
that company is not earning sufficiently to make interest payments. But in the case of
Lupin Ltd. the value is increasing, in 2015 ratio is 656.55 which is very high and high ratio
indicate that company is not using its leverage to increase its savings.
Every investors want satisfactory report of the firm in which they are investing. They also
want to know that whether firm is able to reimburse their dues on time or not.
Table 3: Interest Coverage Ratio of both Companies
Years
Interest Coverage Ratio
Sun Pharma
Lupin
2013
1507.89
52.8
2014
5.05
150.55
2015
-1.83
656.55
2016
-0.88
160.44
2017
0.85
143.05
Source: Dion Global Solutions Ltd.
Interest Coverage Ratio
Sun Pharma
2000
1507.89 52.8

5.05

150.55

0
2013

2014

Lupin
656.55

-1.83 2015

160.44
-0.88 2016

0.85 143.05
2017

-2000

Figure III: Interest Coverage Ratio of both Companies
6.4
Debt-Equity Ratio
Debt-equity ratio determines firm’s potential to pay back its obligations. The debt-equity
ratio also depends on the industry in which the company operates. An ideal debt-equity
ratio is <2 & >2 is not good. It has been observed that the debt-equity ratio of both the
companies Sun Pharmaceuticals & Lupin Ltd ratio is highly low from the past 5 years and
far away from ideal ratio. From 2013 to 2017, Sun Pharmaceuticals ratio goes from 0.01 to
0.23 whereas, in Lupin Ltd ratio goes from 0.11 to 0.04 which shows that there is slightly
difference between both companies but long term-loans of Lupin Ltd is less than Sun
Pharmaceuticals. These figures indicate that both firms are not utilising the low-priced
source of finance. The management of the company has to evaluate this ratio regularly
because mortgage holder may be worried due to high debt burden because they want their
amount of money back.
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Table 4: Debt Equity Ratio of both Companies
Debt Equity Ratio
Years
Sun Pharma
Lupin
2013
0.01
0.11
2014
0.33
0.02
2015
0.24
_
2016
0.26
0.03
2017
0.23
0.04
Source: Dion Global Solutions Ltd.

Debt Equity Ratio
Sun Pharma

Lupin

0.5
0.01 0.11

0.33 0.02

2013

2014

0.24

0

0.26 0.03

0.23 0.04

2016

2017

0
2015

Figure IV: Debt Equity Ratio of both Companies
6.5
Return on Assets
Return on assets tells what earnings were generated from invested capital which indicates
how systematically a firm uses its assets to produce financial gain. Higher return on assets
means more assets efficiency. Return on assets ratio helps the analyst to analyse the
position of firm’s efficiency by seeing the firm’s ability to convert assets into profits. An
ideal return on asset means >5 & <5 is not good. From the below table it is depicted that
both Sun Pharmaceuticals and Lupin Ltd are at satisfactory level but on the basis of
comparison from 2013-2017, Sun Pharmaceuticals is at fluctuating stage in 2013 which is
75.21 then in 2015 it reached up to 109.78 and Lupin Ltd. Return on Assets is increasing
with the passing years which is showing some positive responses.
Lower productivity of the assets is somewhere the reason for lower return on assets. This
problem can be solved by proper understanding and maintenance of old assets.
Table 5: Return on Assets Ratio of both Companies
Return on Assets
Years
Sun Pharma
Lupin
2013
75.21
108.3
2014
35.77
155.65
2015
109.78
200.84
2016
89.27
264.39
2017
86.99
327.3
Source: Dion Global Solutions Ltd.
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Return on AssetS
Sun Pharma

Lupin

400
200

75.21 108.3

35.77155.65

109.78200.84

89.27264.39

2013

2014

2015

2016

86.99

327.3

0
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Figure V: Return on Assets Ratio of both Companies
7. Findings & Suggestions
After comparison between these two Pharmaceuticals companies (Sun Pharmaceuticals &
Lupin) the following trends along with suggestions are explained based on ratio analysis.
Investors can improve their financial literacy while company may improve its financial
stability and restructure its finance.
1. As the study showed current ratio of Sun Pharmaceuticals was lower than the standard
ratio it was below 2 in all five consecutive years. Therefore, Sun Pharmaceuticals need
to increase its current ratio by investing in current assets and try to maintain the standard
norm of this ratio.
2. Quick ratio of Sun Pharmaceuticals is found very negative with passing years. Therefore
it has to improve its quick ratio. Sun Pharmaceuticals management has to maintain level
of cash & bank balance by investing profits.
3. Interest coverage ratio of Sun Pharmaceuticals is not satisfactory but it is good in case
of Lupin. Sun Pharmaceuticals have to maintain interest coverage ratio at higher level
because this ratio indicates greater ability of the company to handle fixed charges
liabilities.
4. Debt-equity ratio of both the companies is highly low but somewhere it is favourable as
it indicates less risk and less dependent on external funds. However, companies can
increase their debts just to avail more benefits of borrower funds.
5. Return on assets should be maintained by proper arrangements of purchase and sale of
assets.
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A Study on the Growth of Milk Producer’s Co-Operative
Society in Mulagumoodu
G. Anusha
Dr. J Anishan Shainnie Thangam
Abstract
The present study reveals that the milk producers ‘co-operative society is concentrated this
small area. It is a land of dairy farming. Lot of milk co-operative societies was created to
give employment opportunities to the local people. The detailed analysis on milk products
in Mulagumoodu is made under the different head such as methods of procurement, change
in the prices of milk products, change in the total sales and change in the profit margins,
over a period of time. This study was made with the help of certain calculations such as
trend analysis and profitability ratios. This vast analysis of milk products in Mulagumoodu
clearly shows an increasing trend over the study period.
Key words: procurement, profitability, milk products, and Dairy co-operative.
Introduction
Co-operative societies are voluntary associations started with the aim of creating
opportunities to the members who supply milk. Hubert Calvert says, “Co-operation is a
form of organisation where in persons voluntarily associated together as human beings on
the basis of equality for the promotion of the economic interest of themselves.” Dairying
is recognized as a tool for effecting social and economic changes, especially in developing
countries like India. This is because of the fact that the cattle production in India protects
millions of small and marginal farmers and landless agricultural population, especially in
the rural areas. Besides, it also generally provides subsidiary occupation to the entire
family of the village agriculturists in India. Bulk of the milk animals are kept in villages
and it stands as one of the very powerful and profit yielding cottage industries to the rural
people of India.
Objectives of the study
The present study has the following important objectives
1. To bring out of the economic significance of the dairy co-operative society in
Mulagumoodu
2. To study the growth of the Milk producers co-operative society in Mulagumoodu.
3. To expose the pattern of production, and financial management of the co-operative
society.
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Methodology
1. Collection of data
This study mainly depends upon secondary data. The secondary data required for the
study were obtained from various books, annual publications of the co-operative society,
and records of the society.
2. Statistical tools:
Financial ratios and trend analysis were used in analyzing the data. Presentations were
made through graph also.
Equation of straight line trend is
Yc = a+ bx,where
A = ∑Y /N
and b = ∑X Y/∑x2
Limitations of the study
The present research has the following limitations.
1. The study is a micro level and location oriented study, in order to bring out preciseness
and perfection.
2. The study mainly concentrates on the growth of Milk producer’s co – operative society
in Mulagumoodu.
Profile of Milk Producer’s Co-operative society:
The Milk producers ‘co –operative society situated in Mulagumoodu was registered in
14.9.1960. The society began to its functions on 20.9.1960. At first the co-operative
society was functioning as Milk distribution co-operative society. After 28.2.1981 the
society name was changed as Milk producer’s co-operative society. At present daily 4430
litres of milk is produced and is sold in local and union. At present the society is
functioning in good profit. For the benefits of the members, Aavin cattle feed and others
are stored and sold with the help of the Society’s village. Once in a week Mobile
veterinary Hospital will visit the members and provide free medical consultation. From
1.4.97 onwards the Society’s administration is functioning under the guidance of
Administrative group consisting of 16 members.
This society covers Thiruvithancode Panchayat, valcacha Kostam panchyat, Aatoor
panchayat and Kothanaloor Panchyat.
Areas covered by the Milk Producer’s Co-operative society in Mulagumoodu
Sl. No.
Areas
Panchayat
1
Thachacodu,
Thiruvithancode
Mugamathoor,paraicodu,Kodiyoor
2.
Kuzhicode
Valvacha Kostam
3.
Kavialoor and Kannanoor
Aatoor
4.
Vilavoor
Kothanaloor
Source: Compiled from the records of Milk Producer’s Co-operative Society in
Mulagumoodu
Objective of Milk Producer’s Co-operative Society in Mulagumoodu
The following are the objectives of the Milk Producer’s Co-operative society in
Mulagumoodu.
1. To help the members to produce a large quantity of Milk from Cow and Buffalo.
2. To purchase the milk from the members and sells it for profit.
3. Helping members for looking after the cattle, providing cattle feed and the connected
works.
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4. To enable members to buy and maintain good milk animals.
5. To buy and maintain breeding animals for the welfare of the members.
6. To arrange for the sale of Milk or its byproducts of the members.
Sale of milk in the Milk Producer’s Co-operative Society:
In Mulagumoodu, the milk society collects the milk products directly from the members
and sells their milk in local market and union. After measuring the local needs the surplus
milk is sent to Kanyakumari district co-operative milk producer’s union. The union
purchases all the available milk from the society on the basis of quality. So the milk
producer’s co-operative society has no problem in selling their milk in the right time. The
overall increase in the sales of milk products by the milk producer’s co-operative society in
Mulagumoodu over the years may be also clearly explained with the help of trend analysis.
Trend in sales of milk producer’s co-operative society
Year
Sales
Deviation
X2
XY
Trend
from
the
Value
year (X)
2009
– 40738486
-3
9
-122215458
40517240
2010
41881736
-2
4
-83763472
41952962
2010
– 42331800
-1
1
-42331800
43388684
2011
44732167
0
0
0
44824406
2011- 2012 47682416
1
1
47682416
46260128
2012
– 48384164
2
4
96768328
47695850
2013
48020076
3
9
144060228
49131572
2013
–
2014
2014
–
2015
2015
–
2016
∑Y
= ∑n =0
∑X2 = 28
∑XY=40200242
313770845
The equation of straight line trend is
y = a+ bx
a= ∑y/n
=313770845/7
=44824406
B= ∑XY/ ∑x2
=40200242/28
=1435722
Y= 44824406+ 1435722X
There is an increasing trend on sales over the past seven years from 2009 -10 to 20152016.
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Trend in sales of milk producer’s co-operative society
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Profit analysis of the Milk producer’s co-operative society in Mulagumoodu
The ability to generate reasonable profit is the better indicator of growth and financial
viability of every trading organization. Besides profitability is the determinant of the rate
of return on the assets and capital involved by a producer.
In the case of Mulagumoodu milk producer’s co-operative society, the composition of the
share capital comprises of the membership fees paid by the producers and the share of
Government of Tamilnadu. The society carried out lot of developmental activities to the
members goes on increasing over the study years and it shows a positive situation as for as
the income and standard of living of the local people of Mulagumoodu is concerned. The
following table shows the overall increase of profit margins of the milk producer’s cooperative society over the given period of time.
The overall increase in the profit margins of the milk producers’ co-operative society in
mulagumoodu may also clearly understood from trend analysis.
Trend in Profit of milk producer’s co-operative society
Year
Profit (Y)
Deviation
X2
XY
Trend value
from
the
year (X)
2009 – 2010 406297
-3
9
-1218891
293035
2010 – 2011 428871
-2
4
-857742
-87956
2011- 2012
453304
-1
1
-453304
-18947
2012 – 2013 487096
0
0
0
50062
2013 – 2014 652690
1
1
652690
119071
2014 – 2015 595488
2
4
2381952
188080
2015 - 2016 476691
3
9
1430073
257089
∑Y
= ∑n = 0
∑x2 = 28
∑xy
=
3500437
1934778
The equation of straight line trend
y = a+ bx
a= ∑y/n
=3500437/7
= 500062
B= ∑XY/ ∑x2
= 1934778/28
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= 69099
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Financial Management by Milk Producer’s Co-operative society in Mulagumoodu
Financial Management deals with the past, present and future. It helps one to draw
strategic plan for growth. No planning exercise is meaningful unless all these vision and
dreams are translated into the hard reality of money get sense of the right direction and can
even read the writing on the wall much earlier the other.
Profitability
The existence contribution and expansion of the business depends to large extend, on its
capacity to earn a good amount of profit every year. The capacity to earn profit is called
profitability. Ratio Analysis provides some useful test of profitability. The following ratio
are applied the profitability of the society under the study.
1. Net profit Ratio
2. Gross profit Ratio
3. Net profit to total asset Ratio
Net profit Ratio
Here the net profit is arrived after treatment of both operating and non-operating terms of
expenses and income. This ratio indicates as to what portion of net sales is best for the
owner’s after all expenses have been net. The net profit or loss ratio of the society is
presented in the following Table.
Net profit Ratio = Net Profit/ Net sales
×100
Year
2006 -2007
2007 – 2008
2008 – 2009
2009 – 2010
2010 – 2011
2011- 2012
2012 – 2013
2013 – 2014
2014 – 2015
2015 - 2016

Net profit
345140
311166
346187
406297
428871
453304
487096
652690
595488
476691

Net sales
37182492
37662030
39820018
40738486
41881736
42331800
44732167
47682416
48384164
48020076

Net profit Ratio
0.93
0.83
0.87
0.99
1.02
1.07
1.09
1.36
1.23
0.99

Source: Audit Report
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The Net profit ratio is fluctuating every year which shows a decreasing trend up to 2008 –
2009. After that there is an increasing trend in the year 2009 to 2015. But in the year
2015- 2016 the ratio is decreased.
Net profit to Total asset Ratio
The ratio enables to understand the rate at which the net profit is derived to total
investment assets in the business.
Net profit to total asset Ratio = Net Profit/ Total asset× 100
Year
Net profit
Total Assets
Net profit to total
asset Ratio
2006 -2007
345140
5301765
6.50
2007 – 2008
311166
5571764
5.58
2008 – 2009
346187
6089256
5.68
2009 – 2010
406297
6484871
6.26
2010 – 2011
428871
5611195
7.64
2011- 2012
453304
6194562
7.32
2012 – 2013
487096
6861876
7.10
2013 – 2014
652690
7288763
8.95
2014 – 2015
595488
9208752
6.47
2015 - 2016
476691
11306172
4.21
Source: Audit Report
This table reveals about Net profit to total asset Ratio of Milk Producer’s Co-operative
society in Mulagumoodu from the year 2006 to 2016.
Gross profit to Total Asset Ratio
Gross profit to Total Asset Ratio = Gross Profit/ Total asset×100
Year
Gross Profit
Total asset
Gross profit to
total asset Ratio
2006 -2007
1630976
5301765
30.76
2007 – 2008
1795334
5571764
32.22
2008 – 2009
2337437
6089256
38.39
2009 – 2010
2411957
6484871
37.19
2010 – 2011
2638480
5611195
47.02
2011- 2012
2983431
6194562
48.16
2012 – 2013
3240951
6861876
47.23
2013 – 2014
3430982
7288763
47.07
2014 – 2015
3716985
9208752
40.36
2015 - 2016
4320480
11306172
38.21
Source: Audit Report
Summary of findings and Conclusion:
From the research study, it is also understood that the ecological factors of the area such as
climate, rainfall, and literacy level, occupational pattern, having agriculture as the primary
work and the increased number of livestock population have been responsible for the
concentration of milk producer’s co-operative society in Mulagmoodu. Most of the cattle
owners of this area remarked that the milk producers’ co-operative society have enhanced
the price and profit margins of the milk producers to very great extent, keeping in mind the
cost of production and other increasing needs of the local people. Efforts should be made
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by the authorities of the milk producer’s co-operative society to increase the number of
members by educating them the right type of awareness of the co-operative society.
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DEVANAGARI CHARACTERS AND NUMERALS
RECOGNITION USING MULTI-REGION ULBP
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Abstract
In the domain of image processing and pattern recognition, recognition of Devanagari
hands in scripted characters is a burning area of research. A new approach for Devanagari
manually written character/digit acknowledgment has been proposed in this paper. The
feature extraction is done with the help of Uniform Local Binary Pattern (ULBP).
However, Uniform Local Binary Pattern (ULBP) has already established its performance
in the area of recognition of objects and texture classification but very limitedly used in the
recognition of Devanagari hands in scripted characters. Both global and local features are
extracted in the proposed work. The proposed technique have two stages, in the initial step
picture is preprocessed to evacuate commotion and to change over it to paired picture and
after that resizing it to a settled size of 52x52. Therefore, ULBP extracts the global features
of Devanagari characters and segment the image in 9 equal blocks and extracts the local
features from each block using ULBP. Thus, Support Vector Machine (SVM) used these
local and global features for the training. Thus, the proposed method is tested on gigantic
database of Devanagari hands in scripted characters and numbers and established the
accuracy of 98.97%. For the state of art performance establishment it has been compared
with the existing algorithms.
Keywords: Offline character, ULBP, Optical Character Recognition (OCR), SVM.
1. Introduction
The proposed approach utilizes Uniform Local Binary Pattern (ULBP) as the component
extraction technique and separates both global and local features. The proposed technique
has two stages, in the initial step picture is preprocessed to evacuate noise, change over it
to paired picture, and thin the picture, resizing it to a settled size of 52x52 and after that
changing over it into dark scale. In the second step, worldwide features are removed by
applying ULBP operator to whole picture and nearby features are extricated by applying
ULBP operator to each of the 9 divided squares. At long last, worldwide and neighborhood
features are utilized to prepare Support-Vector-Machine (SVM) [6,14,15]. The presented
technique has been tried on substantial arrangement of hand-scripted character and
numerals database and trial comes about uncovers that the proposed strategy yields great
precision (98.97%). To build up the prevalence of the proposed technique, it has likewise
been contrasted and the contemporary algorithms. The similar investigation demonstrates
that the proposed technique out plays out the current strategies. Following subsections of
the part subtle elements the proposed strategy for Devanagari character/numerals
recognition [11,12,13] alongside test results and talk.
2. Proposed Method
The Proposed design for recognition of numerals/character as appeared in Figure 1. In the
accompanying segments and subsections proposed framework portrayed in detail.
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Figure 1: Proposed Framework
2.1 Binarization
For the most part, gray-scale pictures will have a few varieties because of the idea of
composing by various clients, thickness of composing, spreading of ink on the paper, the
tint of the paper and so forth. These varieties posture challenges on recognition framework
and subsequently it is somewhat less complex to process the bi-level picture.
With a specific end goal to change over the gray-scale picture in to parallel picture we have
utilized thresholding approach. At first, to get the ideal limit we had utilized programmed
edge utilizing Otsu‟s strategy [1]. Be that as it may, Otsu limit did not yield great
binarization, because of expansive variety. Thus, we have utilized custom threshholding
for the dataset considered. We found the edge in the range 155 and 225 is perfect for the
datasets; the range has been observationally determined. The example double picture is
appeared in Figure 2.
Figure 2: (a) Given picture (b) Binarized picture
2.1 Noise expulsion
The greater part of the imaging sensors having electro mechanical restrictions and
consequently it is difficult to dispose of the commotion at the source. Subsequently there is
a requirement for a viable instrument to deal with the commotion at preprocessing level.
The most widely recognized sort of noise happens in the picture is detached specks caused
by salt and pepp.er sort of commotion. These segregated spots should be evacuated to
expand the recognition rate. In this work, we have utilized different picture separating
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systems to expel the nose. Pictures are smoothed utilizing direct sifting operation, further
to kill the little, disconnected parts and extension the tight opening in the characters,
morphological opening and shutting operations are performed.
2.2 Picture Skeletonization
Thickness of the characters and numerals stroke fluctuates relying upon the essayist, sort of
pen utilized and the determination of the picture while filtering. Thus making the algorithm
width subordinates, to make the algorithm autonomous of the above variables, it is
fundamental to perform single pixel width, with the goal that the above elements are
adjusted. For this reason, in this work, we have played out the morphological diminishing
operation, to get single pixel width characters/numerals. The example yield of the
diminishing operations is introduced in Figure 3.

Figure 3: Skeletonized Image
2.3 Image standardization
Feature extraction is extremely essential advance in any recognition framework. A large
portion of the current classifiers require the features to be of uniform measurement
(include vector length ought to be same). Keeping in mind the end goal to guarantee that
element vectors are of a similar length, we have standardized the pictures through the
standard picture resizing operation took after by bilinear addition. This operation not just
guarantees the element measurement is settled; likewise it makes include extraction
process basic and proficient. In this work, the sum total of what pictures have been resized
(standardized) to the standard size of 52x52. The incentive for the resizing has been settled
to 52x52 by experimental investigation. The example standardized picture is appeared in
Figure 4.

Figure 5.4: Normalized Image
2.3.1 Smoothing and changing over to Gray-scale Image
LBP technique can be utilized just for grayscale pictures; hence the info double picture
ought to be changed over to a grayscale picture. Figure 5 demonstrates a channel that
utilized for transformation. This channel smoothes the info picture and changes over it to a
grayscale picture.
0.1

0.1

01

0.1

0.1 0.1 01 0.1
0.1 0.1 01 0.1
0.1 0.1 01 0.1
Figure 5: Smoothing filter and changes over twofold picture to gray-scale picture
Figure 6 shows, a case picture of character (ka). In the wake of applying this channel to the
information picture, edges of a picture will be obscured and other uniform territories
continue as before. So LBP operator concentrates just on the edges and the non-edge parts
will have no place in the separated histogram. By separating edges data, we can segregate
distinctive kind of characters.
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Figure 6: Binary to Gray-scale conversion
2.3.2 Feature Extraction
Separating reasonable features to speak to and portray the picture is extremely crucial
advance in any recognition framework. In this exploration work, we have considered
multi-district uniform nearby twofold example features.
2.3.2.1 LBP Operator
LBP is utilized as effective twofold descriptors in question, setting and face recognition
and has proposed surface portrayal utilizing Local-Binary-Pattern (LBP) [2]. One of the
Two critical properties of LBP is heartiness-to-monotonic gray-scale modifies caused by
fluctuating light conditions is its computational straightforwardness, which makes it
appropriate for ongoing applications. LBP operator utilized as a part of assortment of PC
vision applications including face recognition, human recognition, moving article
discovery and restorative picture examination. Neighborhood paired example administrator
works in a 3 × 3 pixel window of a picture. The pixels in this window are edge by its inside
pixel esteem as appeared in Figure 7, Pixels with the qualities, higher than the focal one (or
equivalent to it), set with esteem 1, those which are lower than the focal one, set with
esteem 0. Subsequently, we get the eight-piece double code, which depicts the pixel
neighborhood. Essential LBP can speak to 28 =256 one of a kind examples.

Figure 7: 3x3 LBP operator
The fundamental LBP operator has been reached out to utilize roundabout neighborhoods
since essential LBP operator is little 3 x 3 neighborhoods can't catch predominant features
with huge scale structures. Henceforth the administrator was reached out to utilize
neighborhood of various sizes. This expanded LBP operator get more basic features of
elements like faces, questions, and characters [3]. In this broadened LBP operator
inspecting focuses are on a hover with subjective range, alludes to an administrator with P
sampling focuses on a hover with sweep R Figure 8 underneath indicates distinctive
examples of this administrator and condition 1 clarifies this operator. LBPP ( x, y ) is the
translated decimal estimation of pixel ( x, y ) . g c Demonstrates the power estimation of the
focal pixel and assumes gi plays similar part for the neighboring pixels. S ( x ) is computed
as takes after:

LBPP , R ( x, y ) =  i =0 s ( gi − g c ) 2i
p −1

(1)
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1 if ( k  0 )
S( x ) = 
0 if ( k  0 )

(2)

Figure 8: Extended LBP with various P and R
It is multiplied by the power of 2 and then performs addition operation to get a name for
the middle pixel. Neighborhood comprises of 8 pixels, a sum of 28 = 256 distinct marks
acquired relying upon the relative dark estimations of the middle and the pixels in the area.
2.3.2.2 Uniform LBP
Uniform LBP is another broadened adaptation of the essential LBP. The LBP paired
example having at most two advances from 0 to 1 and the other way around called uniform
LBP, relegated a one of a kind LBP esteem. Interestingly, every double example that has
more than two advances is known as the non-uniform example, and it is set in a solitary
class. For instance, the double example 00110000 has two changes it is called uniform
example. Then again, the parallel example 00110100 has four advances, it is called non
uniform example. Non-uniform examples happen once in a while that their likelihood can't
be assessed appropriately; consequently non-uniform examples ought to be disposed of as
a helpful element. Number of uniform examples to the aggregate number of examples is
60/256 (23.4375%) as demonstrated exactly in [2]. Histogram of uniform LBP operator has
one container for non-uniform examples consequently add up to number of 61 canisters.
Along these lines Uniform LBP gives a critical diminishment in the element measure and
furthermore extremely viable in grouping.

Figure 9: Steps for preprocessing and feature extraction
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ULBP capacities in Devanagari hand-scripted character recognition have not been assessed
yet. Uniform LBP has been utilized to acquire more minimized and productive element
vector. This administrator is connected in two structures as given beneath.
The ULBP operator is connected to entire picture to get a histogram with 61 containers.
After partitioning the picture into 9 parallel squares, Uniform LBP is connected to each
piece and the subsequent histograms are linked.
These two acquired histograms are put along to get the last component vector which is
utilized as a part of the preparation procedure. Multi-district ULBP has been utilized on the
grounds that, solitary area ULBP‟s yield histogram isn't sufficiently separate. 596 features
acquired. Utilizing relationship based element subset determination features (Cfs) strategy
features are decreased to 158 features. Cfs assesses the subset of qualities by thinking
about the prescient capacity of individual features with the level of repetition between
them. Subsets of features that are corresponded limitlessly with the class while having low
entombs relationship are looked utilizing best first pursuit. Figure 9 demonstrates the
means for preprocessing and feature extraction approach.
2.3.3 Classification
The classification is a procedure of allotting labels to the character pictures in light of the
features extricated and the connections among the features. Classifier is a program that
executes a particular strategy for picture characterization. There are two sorts of order;
regulated and unsupervised. In regulated order, from known examples of enlightening
classes to characterize character of obscure personality. In unsupervised arrangement, a
substantial number of obscure pixels partitioned into number of classes in light of regular
groupings display in picture esteems.
In Devanagari there are comparable characters. It is hard to arrange the comparable
characters in OCR. To conquer this trouble numerous classifiers have been produced. From
the writing survey exhibited in Chapter-2, plainly SVM accomplishes high distinguishing
proof rate to characterize characters having comparative characters. Subsequently we have
received SVM classifier to perform grouping of Devanagari characters and numerals.
2.3.3.1 SVM: Overview
Support-vector-machine (SVM) are computational algorithms that can be utilized for
characterization, relapse or different assignments. Bolster Vector Machine (SVM) is
basically a more tasteful technique that performs characterization errands by building
hyperplanes in a multidimensional space that isolates instances of various class names.
Two classes are directly detachable by any hyperplane that gives no misclassification on
all information purposes of any of the thought about classes, that is, all focuses having a
place with class An are marked as +1, for instance, and all focuses having a place with
class B are named as - 1. This approach is called direct characterization however there are
numerous hyper planes that may arrange an indistinguishable arrangement of information
from can be found in the Figure 5.10 beneath. SVM is a way to deal with locates the best
partition hyperplane that gives the most noteworthy edge remove between the closest
purposes of the two classes (called useful edge). This approach ensures that the bigger the
edge is the lower the speculation mistake of the classifier. On the off chance that such
hyper plane exists, it gives the best detachment outskirt between the two classes and it is
known as the greatest edge hyper plane and such a straight classifier is known as the most
extreme edge classifier. The ideal isolating hyper plane can be resolved in the higher
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dimensional component space by utilizing piece works in the information space. Regularly
utilized bits are:

Figure 10: Hyperplanes
1. Straight Kernel: The Linear bit is the least complex part work. It is given by the Inner
Product in addition to discretionary consistent ‘c’.
K ( x, y ) = ( x T . y + c )

(

2. Radial-Basis-Function Kernel: K ( x, y ) = exp − x – y 2 / 2 2

)

3. Polynomial Kernel: The Polynomial piece is a non-stationary-part. Polynomial portions are
appropriate-for-issues where-all-the preparation information is standardized. For degree-d
polynomials, the polynomial piece is characterized as
K ( x , y ) = ( x T y + c ) d
Thus, x-and-y are the vectors in the information space, i.e. vectors of features figured from
preparing or test 0 is a consistent exchanging off the samples, c impact of higher-arrange
versus bring down request terms 0, the piece is = in the polynomial and when c called
Homogeneous.
SVM is utilized for paired arrangement. SVM might be stretched out to multiclass issues
utilizing the one-against-the-rest approach or by utilizing the one-against-one approach.
4. Results And Discussion
In this segment, we introduce point by point test investigation of the proposed approach.
The dataset considered for the experimentation incorporates both standard informational
collections discharged by ISI Kolkata, CPAR-12 [4] and our own dataset produced through
different clients. Generally speaking, the quantity of pictures considered for this
experimentation is 29,000 pictures with non-uniform circulation among pictures. We have
built up the algorithms utilizing Matlab and Weka.
The assessment is finished utilizing the 10 overlay cross approval and the consequences of
the proposed technique demonstrates that the grouping exactness is around 98.97%
utilizing SVM classifier. This demonstrates the SVM utilizing ULBP features is
appropriate for Devanagari character/numerals recognition. So as to build up the
predominance of the proposed technique over other contemporary algorithms, we have
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analyzed the aftereffects of the proposed strategy with other existing strategies. Table 1
presents Comparison result. Table 1 that the proposed technique beats other existing
strategies as far as computational precision. Additionally, the majority of the current
techniques don't think about all characters while recognition. Additionally, the vast
majority of the techniques does not consider One against others approach of assessment.
Henceforth, we can reason that the proposed technique is significantly more predominant
than a large portion of the current approach.
Table 1: Comparison of characters and numerals comes about by scientists
Sl. No.

Proposed by

Dataset

Accuracy Obtained

1

Pan [5]

11270

80.36%

2

Li[6]

5000

82%

3

Dongre [7]

5000

89.12 %

4

Pal U[8]

36,172

94.24%

5

Pal [9]

11000

94.91

6

Pal U[10]

36172

95.13%

7

Proposed Method

29000
98.97%
14000 characters +
15000
98.15% (C)
Numerals
99.79%(N)
The ROC bends from the above experimentation have been given in the Figure 11 for a
portion of the Devanagari characters like vowel A, consonants K, DHA and numerals 0.

(a)
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(b)

(c)

Figure 11: Classifier ROC bend false positive rate verse genuine positive rate for
Devanagari characters (an) A (b) K (c) DHA (d) numerals 0
Execution of classifier for vowels, consonants and numerals as appeared in Figure 12,
Figure 13 and Figure 14.
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Figure 12: Classifier precision for vowels

Figure 13: Classifier precision for consonants

Figure 14: Classifier precision for numerals
5. Conclusion
This paper contains another component extraction technique for Devanagari hand-scripted
character/numerals recognition has been proposed. Exploratory outcomes demonstrate that
ULBP operator can separate exceptionally segregating features for Devanagari handscripted character/numerals recognition. From the broad experimentation it is uncovered
the proposed technique has yielded remarkable recognition rate of (98.97%). Not at all like
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the vast majority of the current strategy, has the proposed technique considered all
characters and joined datasets making it extraordinary compared to other methodologies
accessible till date.
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Proposed AURIC: A Breakthrough for youth development
Sonali R. Kshirsagar
Abstract
Proposed Aurangabad Industrial City (AURIC) part of Delhi Mumbai Industrial Corridor
seems to be a breakthrough for youth development by way of creating Job seekers & job
Givers. AURIC shows a huge potential by visioning sustainable infrastructure, knowledge
based ecosystem & high quality of life. Through the industrial development AURIC looks
for targeting clean, reusable, and recycling methodologies. Inclined to this the researcher
attempted to study the features of proposed Aurangabad Industrial City (AURIC) project a
part of Delhi Mumbai industrial Corridor (DMIC). Aurangabad Industrial Township
Limited (AITL) is development and implementation between Maharashtra Industrial
Development Corporation (MIDC) and Delhi Mumbai Industrial corridor Development
Corporation (DMICDC). Attempt was made to study the opportunities and challenges in
AURIC Project. Reactions of youth residing in Aurangabad region regarding the AURIC
project were secured. It was revealed that majority of the respondents are aware of
proposed Shendra-Bidkin Industrial Area AURIC part of Delhi-Mumbai Industrial
Corridor. The impact of the proposed AURIC on the industrial scenario shall be highly
beneficial. The proposed AURIC shall create a huge potential for own enterprise &
employment for Engineering & Management students which demands for both hard & soft
skills. This project shall be beneficial to “Affected” Land Owners in the form of jobs,
startups or in the form of vendors. Also it shall lead to a high quality of life.
Keywords: AURIC, DMIC, AITL, DMICDC.
I. Introduction
Proposed Aurangabad Industrial City (AURIC) part of Delhi Mumbai Industrial Corridor
seems to be a breakthrough for youth development by way of creating Job seekers & job
Givers. AURIC shows a huge potential by visioning sustainable infrastructure, knowledge
based ecosystem & high quality of life. Through the industrial development AURIC looks
for targeting clean, reusable, and recycling methodologies. Inclined to this the researcher
attempted to study the features of proposed Aurangabad Industrial City (AURIC) project a
part of Delhi Mumbai industrial Corridor (DMIC). Aurangabad Industrial Township
Limited (AITL) is development and implementation between Maharashtra Industrial
Development Corporation (MIDC) and Delhi Mumbai Industrial corridor Development
Corporation (DMICDC). Attempt was made to study the opportunities and challenges in
AURIC Project. Reactions of youth residing in Aurangabad region regarding the AURIC
project were secured. It was revealed that majority of the respondents are aware of
proposed Shendra-Bidkin Industrial Area AURIC part of Delhi-Mumbai Industrial
Corridor. The impact of the proposed AURIC on the industrial scenario shall be highly
beneficial. The proposed AURIC shall create a huge potential for own enterprise &
employment for Engineering & Management students which demands for both hard & soft
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skills. This project shall be beneficial to “Affected” Land Owners in the form of jobs,
startups or in the form of vendors. Also it shall lead to a high quality of life.
II. Objective of the study
1) To study the features of proposed Aurangabad Industrial City (AURIC) project a part
of Delhi Mumbai industrial Corridor (DMIC).
2) To understand the opportunities and challenges in AURIC project.
3) To study the awareness of AURIC among the youth residing in the Aurangabad region.
4) To know the reaction of youth residing in Aurangabad region regarding the AURIC
project.
5) To study the opinion of youth for Affected Land Owners due to AURIC project.
III. Hypothesis to Be Tested
H1: The young youth residing in Aurangabad region pursue proposed AURIC project as
prospective for employment, high quality of life & startups.
IV. Review of Literature
Location & Geographical Area of Aurangabad District
Aurangabad District1 is bordered by the districts of Nashik to the west, Jalgaon to the
north, Jalna to the east, and Ahmednagar to the south. Aurangabad is the headquarters and
principal city. The district covers an area of 10,100 km², out of which 141.1 km² is urban
area and 9,958.9 km² is rural. Aurangabad district is a major tourism region in
Marathwada. Aurangabad District is located mainly in the Godavari River Basin and partly
in the Tapi River Basin. The district is located between 19 and 20 degrees north longitude,
and 74 and 76 degrees east latitude.
Profile of Aurangabad Industrial Area
The Aurangabad district2 forms 5.3% of the total area of the state. Aurangabad city, with
the present population of nearly 16 lakhs is one of the fastest growing industrial,
educational and trading business cities in Asia. About 8,598 small and 779 large scale
industrial units are making appearance on the scene. Aurangabad district includes nine
Talukas. Chikalthana was the first industrial Centre in Aurangabad district (1973) then
MIDC started a new industrial estate in Waluj and Paithan in the year 1983 and 1979
respectively. Now Aurangabad has 4 industiral estates having spread on 2608. 15 hector
and with 2019 developed plots. The industrial estates are located at Chikathana, Waluj,
Railway Station, Paithan Road, Paithan MIDC, the last name is well known for famous silk
weaving industries. There is also a 5 star industrial MIDC area at Shendra having some big
industrial units including automobile assembly. In Aurangabad district employment has
been created over the last 40 years in the MIDC industrial estates near Aurangabad city
and also in some joining talukas.
As per Directorate of Industries3, GOM (Economic Survey of Maharashtra 2009-10) total
number of registered industries is 4065 and total number of employees is 117371. The
detailed number of industries and its employees, industrial area wise is shown below in
table no: 1
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Sr. No
1
2
3

Table 1: Aurangabad industrial area at a Glance
Name of Industrial area Total
no
of Total No
Industries
Employees
Chikalthana MIDC
794
28050
Waluj MIDC
3032
43821
Railway Station MIDC
76
16300

of

4
Shendra MIDC
128
23400
5
Bidkin MIDC
35
5800
TOTAL
4065
117371
Source: Directorate of Industries, GOM (Economic Survey of Maharashtra 2009-10)
The land acquired and developed4 for MIDC, Railway station is 34.95 hectare, MIDC
Chikalthana is 633.18 hectare, MIDC Waluj is 1521.99 hectare, MIDC 5 star Shendra is
902.88 hectare, Proposed addl. MIDC Shendra is 813.69 & 2363.83 hectare. The tabular
from of Land Acquisition Status of Industrial Areas in the Aurangabad District is shown in
below table 2:
Table 2
Land Acquisition Status of Industrial Areas in the Aurangabad
District
Sr.
Name of Ind. Area
Land
Land
No.
acquired
developed
(in
(in hectare)
hectare)
1
MIDC, Railway station, Aurangabad 34.95
34.95
2

MIDC, Chikalthana, Aurangabad

633.18

3

1521.99

4

MIDC, Waluj, Tq. Gangapur, 1521.99
Aurangabad
MIDC, 5 star, Shendra, Aurangabad 902.88

5

Proposed addl. MIDC Shendra

813.69

813.69

633.18

902.88

6
Proposed addl. MIDC Shendra
2363.83
2363.83
Source: dcmsme.gov.in/dips/2016-17/DIPS Report Aurangabad.pdf
AURIC: What is it?
AURIC5 is a part of DMIC being developed over an area 10000 acres in Maharashtra
located at shendra and Bidkin near Aurangabad. Aurangabad Industrial Township Limited
(AITL) is development and implementation between Maharashtra Industrial Development
Corporation (MIDC) and Delhi Mumbai Industrial corridor Development Corporation
(DMICDC). AURIC has a vision of smart technology with a world class recyclable
infrastructure and industrial growth. Aurangabad city lays strong support for export
oriented business through its existing Airport and railways to nearby industrial areas.
AURIC is situated 15 Km far from downtown Aurangabad and is 8 km east of the
Aurangabad approximately.
A breakthrough6 in Maharashtra’s continuous endeavor at creating extraordinary
employment centers. Building on the unique characteristics of the region and
Aurangabad’s cultural resources, and the existing employment base, industries within
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AURIC will focus on sustainable, high-yield agricultural production (seeds),
pharmaceuticals and biotech research, breweries and distilleries, continued growth of
existing industrial clusters of auto and engineering parts, and software and high-tech
industries. Access to high grade infrastructure integrated with information and
communications technology will help industries thrive and remain competitive in the
global market.
Chief minister Devendra Fadnavis7 during stone laying foundation ceremony said, Once
completed, will monitor and coordinate overall development of the SIIC, which is
estimated to receive an investment of Rs 70,000 crore, thus generating employment for
over 3 lakh people. AURIC has been planned to tap the huge potential for industrial
advancement within the region. The city is being developed in two phases and will be
completed by 2022.The first phase of development will be undertaken on an area of 9 sq
km in Shendra, expected to be completed by 2018.The second phase8, which includes
development of Bidkin, will commence from 2017 and will be developed in three phases.
The city will create massive employment opportunity for locals, with almost 3, 00,000
people expected to receive direct employment.
Impact of Govt.’s Acquisition on Land Affected Farmers: Win-Win Situation
The biggest land acquisition9, over 3500 hectares of farm land near Aurangabad happened
since the United Progressive Alliance (UPA’s) original law came into effect. The farmers
submitted a charter of demands to divisional commissioner, Purushottam Bhapkar,
highlighting that there is no need for the proposed express highway. Over 3,000 farmers
have given up their land to the Maharashtra Industrial Development Corporation (MIDC)
for the Shendra-Bidkin Industrial Park on the Maharashtra side of the Delhi-Mumbai
Industrial Corridor (DMIC). Using flexibility provided under the MIDC Act, 1961, the
MIDC began bilateral negotiations with the affected farmers. This process ended with
maximum remuneration being fixed at a record Rs 23 lakh per acre.
The farmers10 were explained the deal in detail. Regional Officer Shinde would also show
up in the affected villages armed with charts showing the input cost for various crops, the
yield in good years, and compare those figures with the potential interest earnings from a
large compensation package. The strategy clicked. Manager of the Karmad branch of the
Deogiri Cooperative Bank said Rs 125 crore was deposited in his bank by about 100
farmers who had given up their land for the DMIC project. Many depositors subsequently
used their money to buy other pieces of land, rebuild their homes or start businesses. But
about Rs 40 crore is still parked with the bank, mostly in the form of fixed deposits earning
10 per cent annually. MIDC started some skill development classes for farmers who had
given up their land, but put them on hold until it becomes clear what industries move to
Shendra-Bidkin.
V. Research Methodology
To complete this study primary as well as secondary data is used. The primary data by
way of convenience method is collected through questionnaire getting filled by the Post
Graduating students of Dr. Babasaheb Ambedkar Marathwada University Aurangabad &
Graduating students of it its affiliated colleges. The reason behind choosing students as
respondents is that the assumed prospective benefits from Proposed AURIC will major
impacted to the respective set of respondents once they venture out after completing their
education. The sample size was 200 students.
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The required secondary data has been generated mainly from the reports of FIPB (Foreign
Investment Promotion Board), bureaus of Economies and Statistics, Chamber of commerce
offices, published literature by scholars and executives of various industrial offices, reports
of Central and state government, national & international journals, different books and
concerned web sites.
VI. Data collection and analysis
A close‐ended questionnaire was used to streamline the data collection process. The close
ended questions were rated on a five point scale namely highly beneficial, Beneficial,
Neutral, and Detrimental & Highly detrimental. This was an exploratory study to
determine the reaction of youth residing in Aurangabad region regarding the AURIC
project. Below tables show the collection and analysis of data.
Table No: 6.1 Views regarding awareness of the proposed Shendra-Bidkin Industrial
Area AURIC (Aurangabad Industrial City:-part of Delhi-Mumbai Industrial
Corridor)
Are you aware of the proposed Shendra-Bidkin Industrial Area AURIC
(Aurangabad Industrial City:-part of Delhi-Mumbai Industrial Corridor)
Yes
145

No
55
Source: Field Survey (2017-18)

Total
200

Total respondants

No
Series1
Series2

Yes
Are you aware of the proposed
Shendra-Bidkin Industrial Area
AURIC (Aurangabad Industrial…
0

50

100

150

200

250

As per Table No: 6.1 When asked about Views regarding awareness of the proposed
Shendra-Bidkin Industrial Area AURIC (Aurangabad Industrial City:-part of DelhiMumbai Industrial Corridor), 145 respondents said that they are aware of proposed
Shendra-Bidkin Industrial Area AURIC. While 55 respondents were not knowing the
proposed Shendra-Bidkin Industrial Area AURIC
Table No: 6.2 what do you think about the impact of the proposed AURIC on the
industrial scenario of the region?
Response
Total
Highly beneficial
77
Beneficial
107
Neutral
11
Detrimental
3
Highly detrimental
2
Source: Field Survey (2017-18)
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Total
Highly detrimental
Detrimental
Neutral

Total

Beneficial
Highly beneficial

0

20

40

60

80

100

120

Out of 200 respondents 77 said that the impact of the proposed AURIC on the industrial
scenario of the region will be highly beneficial, 107 people said that it will be beneficial,
11 were neutral about the impact, while only 3 & 2 of them said that the effect will
detrimental and highly detrimental respectively.
Table No: 6.3 Effect of AURIC on organization’s Manpower availability
Response
Total
Highly beneficial
80
Beneficial
74
Neutral
30
Detrimental
13
Highly detrimental
3
Source: Field Survey (2017-18)
Total
90
80
70
60
50
40
30
20
10
0

Total

Highly beneficial Beneficial

Neutral

DetrimentalHighly detrimental

Table 6.3 clearly says that that Out of 200 respondents 80 said that the Effect of AURIC on
organization’s Manpower availability will be highly beneficial, 74 people said that it will
be beneficial, 30 were neutral, while only 13 & 3 of them said that the effect will
detrimental and highly detrimental respectively
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Table No: 6.4 Effect of AURIC on organization’s Manpower turnover
Response
Total
Highly beneficial
39
Beneficial
101
Neutral
46
Detrimental
12
Highly detrimental
2
Source: Field Survey (2017-18)
Total
120
100
80
60
Total
40
20
0
Highly
beneficial

Beneficial

Neutral

Detrimental

Highly
detrimental

Table 6.4 clearly says that that Out of 200 respondent 39 said that the Effect of AURIC on
organization’s Manpower turnover will be highly beneficial, 101 people said that it will be
beneficial, 46 were neutral about the Manpower turnover, while only 12 & 2 of them said
that the effect will detrimental and highly detrimental respectively.
Table No: 6.5 This project will be beneficial to “Affected” Land Owners in the form
of
Response
Total
Jobs
100
Enterprise
50
Vendors
20
others
30
Source: Field Survey (2017-18)
Total
120
100
80
60
40
20
0

Total

Jobs
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Table 6.5 clearly says that that Out of 200 respondent 100 said that this project will be
beneficial to “Affected” Land Owners in the form of jobs, 25 said that this project will be
beneficial to “Affected” Land Owners in the form of Enterprise, 20 in the form of vendors,
while 30 said in the form of others.
Table No: 6.6 The initial investment for own enterprise would be
Response
Total
Up to 5 lacs
30
Up to 10 lacs
20
Up to 15 lacs
60
Up to 20 lacs
80
More than 20 lacs
10
Source: Field Survey (2017-18)
Total
100
80
60
40

Total

20
0
Up to 5 lacs

Up to 10 lacs Up to 15 lacs Up to 20 lacs More than 20
lacs

Table 6.6 shows that to start own enterprise the initial investment would be up to 5 Lacs
said by 30 respondents out of 200, 20 said it would be up to 10 lacs, 60 people said that it
shall be up to 15 Lacs, 80 respondents with were opinion that the initial investment will be
upto 20 lacs and rest 10 said that it will be more than 20 Lacs.
VII. Hypothesis Testing
H1: The young youth residing in Aurangabad region pursue proposed AURIC project as
prospective for employment, high quality of life & startups. Below tables 6.7 to 6.9 show
that the proposed AURIC project is prospective for employment, high quality of life &
startups.
Table No: 6.7 Impact of the proposed AURIC on the employment scenario of the
region
Response
Total
Highly beneficial
130
Beneficial
20
Neutral
20
Detrimental
15
Highly detrimental
15
Source: Field Survey (2017-18)
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Total
150
100
50

Total

0
Highly
beneficial

Beneficial

Neutral

Detrimental

Highly
detrimental

Table 6.7 clearly says that that Out of 200 respondent 130 said that the Effect of AURIC
the employment scenario of the region will be highly beneficial, 20 said that it will be
beneficial, 20 were neutral, while only 15 & 15 of them said that the effect will detrimental
and highly detrimental respectively.
Table No: 6.8 Opportunities to young youth to start their own enterprise
Yes
No
Total
120
80
200
Source: Field Survey (2017-18)
250
200
150
Series1

100
50
0
Yes

No

Total

As per Table No: 6.8 When asked about Views regarding Opportunities to young youth to
start their own enterprise in the proposed Shendra-Bidkin Industrial Area AURIC
(Aurangabad Industrial City:-part of Delhi-Mumbai Industrial Corridor), 120 respondents
said that there will be opportunities, While 80 respondents were against the opinion that
there will be opportunities.
Table No: 6.9 Impact of the proposed AURIC on the social scenario of the region
(Quality of Living)
Response
Total
Highly beneficial
138
Beneficial
20
Neutral
30
Detrimental
10
Highly detrimental
02
Source: Field Survey (2017-18)
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Total
160
140
120
100
80
60
40
20
0

Total

Highly
beneficial

Beneficial
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Detrimental

Highly
detrimental

Table 6.9 clearly says that that Out of 200 respondents 138 said that the Impact of the
proposed AURIC on Quality of Living will be highly beneficial, 20 people said that it will
be beneficial, 30 were neutral , while only 10 & 02 of them said that the effect will
detrimental and highly detrimental respectively.
VIII. Conclusion
Since the last two Decades, Aurangabad could be said as one of the developed cities in
Maharashtra state in respect of industry, agriculture and infrastructure. Population residing
in Aurangabad has witnessed a success story of MIDCs efforts towards a balanced
industrialization of the state. The key industrial segments in Aurangabad are Automotive,
Auto Components, Pharmaceuticals, Breweries, Appliances and currently striving for IT
industries. During the study it has been revealed that AURIC shows a huge potential by
visioning sustainable infrastructure, knowledge based ecosystem & high quality of life. It
was exposed that majority of the respondents are aware of proposed Shendra-Bidkin
Industrial Area, AURIC a part of Delhi-Mumbai Industrial Corridor. So for grasping the
benefit of AURIC there is need to improvise in many sectors such as Logistics &
Transportation, Imparting skilled education to the young youth, educating Farmers,
Establishing marketing agencies through industrialist that will connect each other and
made easy to marketing and so on. Majority of the respondents have a perception that
AURIC project shall be beneficial to “Affected” Land Owners in the form of jobs, startups
or in the form of vendors. The impact of the proposed AURIC on the industrial scenario
shall be highly beneficial. Also it shall lead to a high quality of life.
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Problems Faced By Small Medium Enterprises to Be
Internationalize
Vikash Tiwari
Abstract
The purpose of this study was to identify opportunities and challenges for
internationalizing the small and medium-sized enterprises in developing countries. In this
article the author examines the internationalization motives and strategies of the managers
of these enterprises. SMEs seeking to internationalize will need to learn a lot about the
internal and external factors impacting their organizations. Many a times entrepreneurs
believe that through sustained planning, they can reduce the shocks resulting from
environmental uncertainty, however, in reality some of them may be able to benefit while
others despite planning may not be able to overcome growth‐related problems, as they may
require reactive action. Asia has been continuously growing during the recent decades,
and this growth has alleviated poverty and increased the number of middle-income
countries in the region. However, the recent regional and global economic slowdown
requires a new growth model for Asia, with strengthened dynamics for small and mediumsized enterprises (SMEs) to boost national productivity. The results have revealed the
existing opportunities including export rehabilitation incentives, schemes as well as
institutional supports granted from the governmental and nongovernmental organizations,
development partners, and business associations. We used the exploratory factor analysis
which demonstrated the following six challenges in the order of importance: managerial
and human resource; research and development; technologies, national policy and
regulatory environment and lack of market information.
Keywords: SME, Small Enterprises, Internationalize, Under-Utilization
Introduction
Small and Medium Enterprises (SMEs), new or existing, often face certain challenges
when they approach products providers for both enterprise fixed capital investment and
market standards. The insufficient supply of microloans is a major issue, particularly where
business creators are unemployed persons, women or form part of ethnic minorities with
different cultural dependencies. Supporting the supply of microloans is therefore not only
an issue of entrepreneurship and economic growth, but also of social inclusion (Karatas et
al., 2008). Asia has been continuously growing during the recent decades, and this growth
has alleviated poverty and increased the number of middle-income countries in the region.
t is desired to understand the process these firms went through beginning from their
decision of being international to their planning process, their initial actions during their
first stages of internationalization, their reasoning behind these actions, their mobilization
of internal resources in order to succeed with these initial entries into international markets,
their usage of internal firm strengths and utilizing the external opportunities, minimizing
their internal weaknesses, maneuvering against external threats in order to minimize their
effects.
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However, the recent regional and global economic slowdown requires a new growth model
for Asia, with strengthened dynamics for small and medium-sized enterprises (SMEs) to
boost national productivity. SMEs are the backbone of the economies of Asia, accounting
for 98% of all enterprises and 66% of the national labor force on average during 2007–
2012. SMEs contributed 38% of the gross domestic product or manufacturing value-added
in Asia on average in 2007–2012, suggesting their contribution to the region’s economies
can be expanded further.
Statistical Overview of SMES
As shown in Table, with regard to various important variables, 98.4% of all businesses are
micro enterprises with 1-9 employees, whereas the total of small businesses with 10-49
employees represents only 1.42%. Obviously, there is an imbalance between the large
number of micro enterprises and the marginal number of small and medium sized
businesses. It can be noted that the absence of areas on cable number of medium-sized
enterprises, which represents only 0.1% of the total number of enterprises, negatively
affects India ability to produce for the export market. From an international perspective, it
has become to be recognized that medium sized businesses, with 50-250 employees,
typically account for a relatively large share of a country’s exports, as they are more
readily able to avail themselves of the technical expertise, manpower, marketing skills and
financial resources to participate in international business
Number of enterprises by size category and sector
Business
1–5
6–9
10–49
50–90
≤100
sector
employees employees employees
employees
employees
Services
878.774
5.631
3.478
231
150
Manufacturing 334.630
17.125
13.236
1055
1207
Totals
1.213.404
22.756
16.714
1.286
1.357
Percent of total 96.6%
1.8%
1.4%
0.1%
0.1%
Status of SMES
In India SMEs (10-99 Emp.), having only four percent of the total number of enterprises,
creates almost 15.5 percent of national employment. But large enterprises constituting 13
percent of total enterprises contribute to 0.2 percent of national employment. Growth in the
context of employment by SMEs over the 10-year period from 1996 to 2006 has been
approximately 0.60 percent across the board. SMEs included 0.06 percent per year which
with a workforce of more than 15 million means increase in approximately 9,000 jobs
annually; this again adds up to an approximate number of 90,000 jobs over the 10-year
reporting period. Indeed, SMEs have recorded unsatisfactory performance as regards the
generation of employment. The share and growth of service SMEs (0.085 annually) was
even stronger than industrial SMEs (0.021 annually). The industrial SMEs’ share of total
employment is about two percent (in EU it is 23 percent), whereas the employment share
of industrial SMEs is about 1.5 percent and that of the industrial MEs 0.5 percent. Hence,
industrial SMEs make a paltry contribution to generating employment in India. Growth of
employment in industrial SMEs over the 18-year period from 1988 to 2006 has been
approximately 0.51 percent across the board (0.03 percent annually), (Mirbarghkar, 2009).
Consequently, the industrial SME sector in Iran has a tremendous potential for growth with
international standards. Starting a business in India is a cumbersome activity. A large
number of licensed businesses are not operational at present for lack of access to finance
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and the very lengthy bureaucratic procedures and arbitrary measures applied by banks to
potential borrowers. Of all loans provided over the past 4 years by the Bank of Industry
and Mines (BIM) to industrial firms, 33% was allocated to firms in the metal industry,
21% to firms producing chemicals and 19% to firms in the food sector. Forward and
backward linkages between SMEs and LSEs, in which the former are involved in the coproduction and postproduction of goods manufactured by the latter is scarce, with the
exception of the automobile sector where there is nevertheless still ample scope for a
further increase of backward linkages. Meaningful information and statistics about the
SME sector subdivided by size category, type of workers, age of companies, legal forms,
technological and financial standing, production volumes, exports, level of certification,
etc., is either absent or incomplete, reducing the scope for a thorough analysis of the sector
and the ability to fine tune the policy instruments needed to assist the sector effectively.
5 Major Problems of Micro and Small Enterprises
1. Problem of Raw Material
A major problem that the micro and small enterprises have to contend with is the
procurement of raw material. The problem of raw material has assumed the shape of:
(i)
An absolute scarcity,
(ii)
A poor quality of raw materials, and
(iii) A high cost.
The majority of micro and small enterprises mostly produced items dependent on local raw
material. Then, there was no severe problem in obtaining the required raw materials. But,
ever since the emergence of modem small-scale industries manufacturing a lot of
sophisticated items, the problem of raw material has emerged as a serious problem on their
production efforts. The small units that use imported raw material face raw material
problem with more severity mainly due to difficulty in obtaining this raw material either on
account of the foreign exchange crisis or some of other reasons. Even the micro and small
enterprises that depend on local resources for raw material requirements face the problem
of other type. An example of this type is handloom industry that depends for its
requirement of cotton on local traders. These traders often supply their cotton to the
weavers on the conditions that they would sell their ready clothes to these traders only.
Then, what happens that the traders sell cotton to them at fairly high prices. This becomes
a clearest example of how the poor weavers are subjected to double exploitation at the
hands of traders. Keeping in view the raw material problem of micro and small enterprises,
the Government makes provisions for making raw material available to these units.
Nonetheless, micro and small enterprises with no special staff to liaise with the official
agencies, these units are left with inadequate supplies of raw material. As a result, they
have to resort to open market purchases at very high prices. This, in turn, increases their
cost of production, and, thus, puts them in an adverse position vis-a-vis their larger rivals.
2. Problem of Finance
An important problem faced by micro and small enterprises in the country is that of
finance. The problem of finance in micro and small sector is mainly due to two reasons.
Firstly, it is partly due to scarcity of capital in the country as a whole. Secondly, it is partly
due to weak credit worthiness of micro and small enterprises in the country. Due to their
weak economic base, they find it difficult to take financial assistance from the commercial
banks and financial institutions. As such, they are bound to obtain credit from the money
lenders on a very high rate of interest and are, thus, exploitative in character. It is a happy
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augury that ever since the nationalisation of banks in 1969, the credit situation has
improved still further. The positive change in attitude of banks would be clear from the fact
that whereas the amount of credit outstanding (of public sector banks) to small-scale
industries stood at only Rs. 251 crores in June 1969, it rose to a staggering figure of Rs.
15,105 crores in March 1990. From the above figures, it appears that the availability of
institutional credit to micro and small enterprises is certainly increasing. Nevertheless, the
fact remains that the criterion of ‘credit worthiness’ still weighs heavily with the
nationalised commercial banks. This would be clear from this fact that of the units assisted
by commercial banks up to June 1976, about 69 per cent of the total credit was availed of
by 11 per cent of the (bigger) units in the small-scale industries sector, which accounted for
55 per cent of the total production. This underlines the need to change the outlook of the
banks towards MSEs. For this, it is necessary to further liberalise the rules and practices of
banking in the country.
3. Problem of Marketing
One of the main problems faced by the micro and small enterprises is in the field of
marketing. These units often do not possess any marketing organisation. In consequence,
their products compare unfavourably with the quality of the products of the large-scale
industries. Therefore, they suffer from competitive disadvantages vis-a-vis large-scale
units.
4. Problem of Under-Utilization of Capacity
There are studies that clearly bring out the gross under-utilization of installed capacities in
micro and small enterprises. According to Arun Ghosh, on the basis of All India Census of
Small-Scale Industries, 1972, the percentage utilization of capacity was only 47 in
mechanical engineering industries, 50 in electrical equipment, 58 in automobile ancillary
industries, 55 in leather products and only 29 in plastic products. On an average, we can
safely say that 50 to 40 per cent of capacity were not utilized in micro and small
enterprises.
The very integral to the problems of under-utilization of capacity is power problem faced
by micro and small enterprises. In short, there are two aspects to the problem: One, power
supply is not always available to the small units on the mere asking, and whenever it is
available, it rationed out, limited to a few hours in a day.
Second, unlike large-scale industries, the micro and small enterprises cannot afford to go in
for alternatives; like installing own thermal units, because these involve heavy costs. Since
micro and small units are weak in economic front, they have to manage as best as it can
within their available meager means.
5. Other Problems
In addition to the problems enumerated above, the micro and small enterprises have been
constrained by a number of other problems also. According to the Seventh Five Year Plan
(GOI 1985: 98), these include technological obsolescence, inadequate and irregular supply
of raw materials, lack of organised market channels, imperfect knowledge of market
conditions, unorganised nature of operations, inadequate availability of credit facility,
constraint of infrastructure facilities including power, and deficient managerial and
technical skills.
There has been lack of effective co-ordination among the various support organisations set
up over the period for the promotion and development of these industries. Quality
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consciousness has not been generated to the desired level despite various measures taken in
this regard.
Some of the fiscal policies pursued have resulted in unintended splitting up of these
capacities into uneconomic operations and have inhibited their smooth transfer to the
medium sector. All these constraints have resulted in a skewed cost structure placing this
sector at a disadvantage vis-a-vis the large industries, both in the domestic and export
markets.
Importance of SMES in Asia
As for the importance of SMEs in Asia, according to a survey conducted by the Asian
Development Bank (ADB) on 14 economies from the five ADB regions: (a) Kazakhstan
(Central Asia); (b) the People’s Republic of China and the Republic of Korea (East Asia);
(c) Bangladesh, India, and Sri Lanka (South Asia); (d) Cambodia, Indonesia, Malaysia, the
Philippines, Thailand, and Viet Nam (Southeast Asia); and Papua New Guinea and the
Solomon Islands (the Pacific), SMEs, together with microenterprises, account for more
than 90% of total enterprises in each country (ADB 2014).SMEs, including
microenterprises, contributed 59.1% of nominal gross domestic product (GDP) in
Indonesia in 2012, a figure that is gradually increasing (Figure 1). SMEs and
microenterprises in Thailand contributed 37.0% of nominal GDP in 2012, and in Malaysia,
32.7% of real GDP in the same year. Thailand targeted an increase of SME contribution to
GDP of 40% or more in its country strategy 2012. In Kazakhstan, the nominal GDP of
SMEs tended to increase but their contribution to GDP decreased over 2010–2012, and
was 17.3% in 2012.
Figure 1: Small and Medium-sized Enterprises Contribution to Gross Domestic
Product

SME contribution to gross value-added in manufacturing. Source: ADB (2014).
The extent of employment by SMEs varies by country (Figure 2). The share of SME
employees to total employment ranged between 28.0% (Kazakhstan) and 97.2%
(Indonesia) in 2012.
Conclusion
There has been little research into internationalization of SMEs. Most research tries to
answer the “what” questions. These are achieved through surveys. The “how” and “why”
questions are not as common and these require case studies and qualitative research instead
of quantitative research. The application of prior research into local firms could be found
through this study. The research will allow finding the challenges during the stages of
internationalization in the applicable firms alongside of seeing theory in action and
benefiting from real life experiences. This research puts forward the differences between
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the perceived challenges in the firm compared to the challenges found in literature for
SMEs during internationalization processes. The data is gathered through interviews with
multiple employees and through careful observations. The employees have differing views
on the challenges and on the solutions for these challenges the firm has faced during the
internationalization process. As such, these multiple views within the company will also
give a unique perspective on the steps the firm undertakes in order to overcome the
problems of internationalization and, more importantly, how these steps are communicated
across the firm from the management to the employees.
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Environmental Degradation in Coal Fields Area in Jharkhand
Pawan Kumar Saw
Abstract
Coal mining adversely affects the eco-system as a whole. On the unstable earth; the
unresting mankind constantly uses a variety of resources for their daily lives. Coal is
recognized to have been the main source of energy in India for many decades and
contributes to nearly 27% of the world’s commercial energy requirement. Biodiversity
diminution, habitat loss and protected areas, desertification, pollution and environmental
health, and the residuals of long-term warfare. As the natural resources are produced and
come on commercial stream in Jharkhand, it will be essential to study and map these
hazard-producing, environmental processes in detail so as to reduce their most harmful
effects. everal forests are cleared and this leads to deforestation. The vegetation is cleared
in order to build the mining facility and laying roads. Several organisms and animals live
in these forests. With the deforestation, these organisms and animals lose their natural
habitat. So, they start looking for a new habitat in order to survive. However, most
organisms and animals do not respond very well this change and end up dying. The
biodiversity is lost in this process.
Keywords:- Environmental Degradation, Jharkhand, Dhanbad, Challenges
Introduction
Environmental degradation is the deterioration of the environment through depletion of
resources such as air, water and soil; the destruction of ecosystems; habitat destruction; the
extinction of wildlife; and pollution. It is defined as any change or disturbance to the
environment perceived to be deleterious or undesirable. Environmental degradation is one
of the ten threats officially cautioned by the High-level Panel on Threats, Challenges and
Change of the United Nations. The United Nations International Strategy for Disaster
Reduction defines environmental degradation as "the reduction of the capacity of the
environment to meet social and ecological objectives, and needs".[4] Environmental
degradation is of many types. When natural habitats are destroyed or natural resources are
depleted, the environment is degraded. Jharkhand is one of the richest areas in the whole
country, rich in minerals deposit and forests. The region has huge reserve of coal, iron ore,
mica, bauxite and lime stones and considerable reserves of copper, chromite, asbestos,
kyanite, china clay, manganese, dolomite, uranium etc.
Coal-related pollution chokes mining towns in Jharkhand
The Jharkhand State Pollution Control Board (JSPCB) issued notices to 23 industrial units
for polluting the Damodar River in Dhanbad and Bokaro districts. Prominent among those
who received notices are power plants and coal washeries. When one thinks of coal, and
pollution related to coal, what comes to mind most often are coal mines or thermal power
plants, with mountains of overburden, discharge of mine effluents, coal ash, and smoke
laden with suspended particulates? However, the coal washery is an important, if less
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known component of the coal chain. With the number and capacities of coal washeries
likely to go up, it is important to understand the impacts that washeries have.
Coal washeries
Coal has significant quantities of impurities in the form of ash. Indian coal is of
particularly low quality, with ash content ranging from 30-45 percent. This leads to many
problems, including lower efficiency of power generation, higher amounts of waste (ash)
and increased cost of transportation, as huge quantities of waste material are transported
with the coal. Washing of coal is part of the solution to address these issues. Washing –
also called coal beneficiation – is a generic term that covers various methods that are used
to improve the quality of coal by removing denser material and high ash. Most of these
methods are based on the difference in density with the cleaner coal and impurities present,
and use large quantities of water.
A typical washing process starts with the crushing of coal to reduce it to a suitable size,
and then screening to separate the coal into groups of particles with similar sizes. Some of
the methods used for washing include dense media separators – where a mix of water and
magnetite forms a dense liquid on which clean coal can float and impurities sink, or jigs
where a mixture of water and coal is pulsed so that the heavier particles again tend to sink
and the cleaner coal floats .The washing process produces “clean coal” – a misnomer
clearly, for the clean coal may still have ash content of 18-20 percent even at best. Apart
from that, it produces “middlings” with high ash content, and “rejects” with very high ash
content. It also produces large volumes of slurry that carry the fine coal dust, impurities
and chemicals. The main problem with the washeries is the same as with any washing – the
washing process does not eliminate impurities. It just removes them and separates the
“clean” and the “dirty”. Indeed, with the clean coal being taken away, the impurities
remain behind, and thus, washeries can well be looked upon as concentrating the dirt and
impurities!
Dhanbad
Dhanbad, and the neighbouring areas have some of India’s earliest coal mines. As is well
known, many of the mines around Dhanbad and Jharia have been on fire for decades now,
if not more. The area also has several thermal power plants and a large number of
washeries.
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Contamination of banks and water of Damodar River by coal washery slurry flowing into
it. Pic: Shripad Dharmadhikary
This has resulted in the region being one of the most polluted in India – with dust and
smoke from the mines, from coal transport, overburden of the mines, ash from power
plants, and the effluents and rejects from washeries. Conveniently for them, many of the
washeries are located on the banks of the once beautiful and bountiful Damodar River and
slurry from the washeries has been flowing freely into the river. Moreover, washeries have
been dumping the rejects along the river banks. With mines also often dumping their
overburden (the rock and soil that is removed to expose the coal seam) along the river
banks, all sorts of silt and leachates flow into it.
In 2009, the Ministry of Environment and Forests declared Dhanbad one of the “Critically
Polluted Areas” in the country, based on a Comprehensive Environmental Pollution Index
(CEPI) and in January 2010, imposed a moratorium on environmental clearance for new
industries in the area. An Action Plan prepared by the JSPCB around that time stated that
“The overburden of mines, the rejects of coal washeries and the ash of TPPs [thermal
power plants] are kept either on the river bed or near the river. They sooner or later go to
the river….There is no provision for surface water run-off drainage. All wastewaters go to
(the) river or rivulet of downstream.”
It also noted that “The rejects of the coal washeries are the main problem. They are
dumped,” and recommended that rejects should be removed from the river bed and its
proximity and disposed of through sale or utilisation. The problem is that while the rejects
can be utilised for burning, even in power plants with specialised boilers, they will produce
huge amounts of ash as the impurity content is very high. It is not a surprise, therefore, that
the Planning Commission’s Working Group for the 12th Five Year Plan (2012-17) for coal
noted that the main impediment in obtaining environmental clearance for washeries was
the lack of “utilisation of washery rejects in an environmentally-friendly manner.” The
coal washery capacity in Dhanbad region in 2012-13 was close to 38 million tons of raw
coal utilisation, as per the Coal Directory 2012-13 of the Ministry of Coal. With about 20
percent of the feed resulting as rejects, the washeries would generate about 7.6 million tons
of rejects every year if operated at full capacity. In 2012-13, these washeries used about 15
million tons of coal, and this would have produced about 3 million tons of rejects. These
are virtually being dumped near the river, year after year. Apart from the rejects, the
washeries produce massive quantities of coal slurry. This is due to the fact that most of the
coal washing is done through wet processes using water. In theory, as per environmental
stipulations, these coal washeries are supposed to be “zero discharge.” However, this has
been the exception rather than the rule. In spite of these and many other persistent
problems, the MoEF removed the moratorium from Dhanbad area in September 2013,
saying that the CEPI index was decreasing.
Continuing violations
Yet, this seems far from the reality. A recent visit by this author to the area showed that
many of the serious environmental problems continue. Dust was everywhere. The banks of
the rivers had huge dumps of overburden. Washeries continued to discharge coal slurry
into the Damodar River.
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Coal washery slurry pond on Damodar river bank - The washery is supposed to be zero
discharge! Pic: Shripad Dharmadhikary
It is little wonder then, that the JSPCB was forced yet again to issue notices in March to 23
industries including power plants and washeries in the area. However, it’s not clear
whether this is a serious initiative by the JSPCB to rein in the pollution or whether it is just
another round of “show” where the Board issues notices and creates an illusion of action
being taken, following which things go back to the usual once again. While some coal
washery operators told this author that there was a lot of pressure on them from the
pollution control board to control the slurry discharge in particular, there is reason to be
cynical because in the last several years, such notices have been issued many times to the
industries in the area; yet the problems seem to remain the same. Another worrying issue is
that while there are numerous requirements for extensive monitoring of air, land and water
pollution on a regular basis – as a part of regular pollution monitoring and especially for
environmental clearances in a critically polluted area – little of this data is available in the
public domain. The sketchy data that is available is often not current. Moreover, even
when common people can see and feel the pollution, the figures from such official
monitoring mostly show that all pollutants are within norms of acceptable limits. All these
raises questions about the “accuracy” of the data. The JSPCB website has almost no data
for any pollution monitoring, even for Dhanbad. Yet, it issued notices to 23 industries, so
presumably there are readings for the pollution from these industries. But they are not in
the public domain
Further, tucked away in a small corner is an inconspicuous link titled ‘NGT Order
Display’. In an order dated 29 October 2014, relating to the pollution of Ganga, the
National Green Tribunal ordered that the Ganga basin states, including Jharkhand would
put up on their websites the list of all seriously polluting industries which are discharging
their effluents into the Ganga or its tributaries. This would have to include industries that
have not installed anti-polluting devices, and industries which may have installed such
devices but where these devices are not working. The Damodar is considered a part of the
Ganga basin and hence Jharkhand has to report on its status too. The link on the JSPCB
website opens a file that lists many industries, towns and cities. This includes a list of 94
industries, discharging effluents to the Damodar or its tributaries, ”mostly all “seriously
polluting” ones, and has most of the coal washeries, collieries and thermal power plants in
it. This is a clear acknowledgement that even today, most of the run-off and leachate from
all the pollution is ending up into the Damodar River.
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Warning Signs
The continuing pollution from mines, power plants, and coal washeries in the Dhanbad
area is a warning, both for the region and other areas. This is because a massive expansion
in all the three operations is on the cards in Dhanbad as well as other parts of the country.

Mine overburden dumped on banks of Damodar River near Dhanbad. Pic: Shripad
Dharmadhikary
In particular, the washery capacity is expected to go from 126 million tons per year to 224
million tons per year in the 12th Five Year Plan, and that is when you count only additions
by the public sector, excluding proposed additions by the private sector. This indicates how
sharply the levels of pollution are likely to rise. As the picture in the Dhanbad area shows,
we are not even able to manage the pollution at the existing levels. The current experience
inspires little confidence in either the willingness or the capacity of the existing machinery
to address the issue. (Shripad Dharmadhikary,29 April 2015)
Mine waste generation from coal mines in India
Disposal of mine waste
Opencast mining produces huge amount of mining wastes as overburden materials, which
are left over the land in the form of overburden dumps. These occupy large amount of land,
which loses its original use and generally gets soil qualities degraded (Barapanda et al.,
2001). As the dump materials are generally loose, fine particles from it, become highly
prone to blowing by wind. These get spread over the surrounding fertile land, plant; disturb
their natural quality and growth of fresh leaves. It has been found that overburden dump
top materials are usually deficient in major nutrients. Hence, most of the overburden
dumps do not support plantation. The physico chemical properties of overburden dump
materials are site specific and differ from one dump to another dump due to different
geological deposit of rocks (Lovesan et al., 1998).
Characterization of mine waste: Solid mine wastes contain a variety of minerals that can
be considered as, resources and thus re-processed or re-mined or can be recycled.
These minerals can also react with water and air to yield secondary minerals that contain
metallic and metalloid elements and can thus also be considered as resources, be recycled,
or require remediation. The major minerals of mine wastes can be sub-divided into four
categories, namely primary sulphides, primary non-sulphides, compounds produced from
ore processing and secondary minerals. Many of these are micro to nano-sized and are not
easily characterized using traditional methods. A variety of traditional (e.g., X-ray
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diffraction, scanning electron microscopy, electron probe micro-analysis and X-ray
mapping, etc.) and non-traditional methods (e.g., X-ray absorption spectroscopy, CT
scanning, atomic force microscopy, etc.) are needed for this purpose.
Conclusion
With the onset of mining operation, considerable area under dense forest was degraded to
open forest as well connected to area such as settlement, roads and scrublands. Due to
mono cropping agricultural practice in the region the local people also inclined towards the
mining activities thereby most of the agricultural lands were converted into mining areas.
It was analysed that major loss in forest areas occur in the vicinity of active coal mining
regions and there was not much impact on the scrublands and non-forest areas of the
region due to mining. Total destruction of forest cover was noted in certain coal mines. At
places the forest cover was reduced due to agriculture extension into forest area and due to
clearing of tree for fuel wood requirement of local inhabitants coupled with reduced
regeneration of vegetation due to environmental pollution. The coal mining area which
was 10.06 sq. km in 1992 (3.6%) increases to21.29 sq. km in 2004 (7.68%) and further
diminished to 19.40 sq. km (6.9%) by the year 2009. The spread of coal mining activity in
the region leads to total destruction of forest cover within the mine area and also leads
conversion of surrounding agricultural lands into wastelands dominated by open and dense
scrub. Coal mining wastes in form of waste rock or Over Burden (OB) material produced
from coal mining is traditionally dumped over the valuable lands India and worldwide.
These OB dump pollutes the air, soil, water and landscape by dust, leachate and selfignition due to lack of suitable Eco restoration practices. However, the impact of different
disposal and treatment of coal mining wastes on environment and farmland has not been
probed in detail. Bioaccumulation of heavy metals is another threat to the nearby living
biota, it may be lethal too. Bioremediation, phytoremediation are some other valuable the
techniques, which is frequently applied to various mine sites and shown positive outcome.
In some instances poor mineral condition of this waste is not suitable for such type of
waste management. Reutilization and reduction of these mine waste is important in this
concern. Utilization of mine OB in mine backfilling might be good enough to reduce the
volume of this waste.
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Asset Management System – How to Set Up an Asset Register
Muhammed Shiyas. K.M
Abstract
An asset is a resource with economic value that an individual, corporation or any parties or
controls with the expectation that will provide a future benefit. The Assets bought or
created by a company is to increase its value or benefit of the company’s operations and in
the future, it can generate cash flow, reduce expenses or improve sales and maintain a well
asset management system. The initial cost of purchasing an asset only represents a small
proportion of its total cost of ownership. The operating and maintenance costs typically
outweigh the initial investment many times over. An asset register is a list of the assets
owned by an individual, corporation or any parties. It contains pertinent details about each
asset to track it details and physical location. The register shows the quantity and value of
things like office equipment, fire protection system, furniture, computers, communications
systems etc. coming under the scope of the asset management system. A study was
conducted in Doha, Qatar to find out, how it can be easily set up an Asset Register to
support the asset management system. The result will come out with a solution that, how it
can be easily set up an asset register.
Key Words: Asset Number, Asset Tag, Asset Register, Asset Management system
Introduction
The Asset Register contains details of the Assets that will be managed, maintained and/or
valued within the system. It contains the pertinent details about each owned asset to mainly
track their details and physical location. The register shows the quantity and related asset
specification and its details. . It also shows where these assets are kept or used or
deactivated. An asset register is a record of all the assets that are those that the business
parties use frequently in order to create revenue or to manage the business. Examples of
assets include land, buildings, vehicles, equipment, machinery and computers. Good asset
management system can help in a number of ways to manage large expenditure and for this
an asset register is vital. An asset register is essentially a list of an organization’s assets and
their condition and helps an organization to ascertain what it owns or leases, the stock of
that item, ﬁnd out where that asset resides and who is responsible for it. The asset register
can feed into an asset management system which contains information about the asset’s
maintenance schedule. The organization can plan for replacements more concisely, and it
is a record for insurance claims and auditors or future purpose.
Literature Review
The importance of maintaining an accurate asset register helps with ensuring compliance is
correctly reported and it can play a very valuable role in assisting businesses with short and
long term planning. According to the study, most small business owners not interested to
maintain the asset register and the assets being listed in their asset registers and just leave it
to their office manager to manage it but all the major organizations were maintain an asset
register to manage mainly their operational and capital expenditure. Check the physical
evidence of an asset at all times against the asset register. This is an important internal
control that should be in place every organization irrespective of how simple its operations
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might seem. The minimum requirement of an internal control is that the investment of the
business should be protected so as to achieve the objective of the entity.
What Is an Asset Register?
An asset register is a statement of assets owned/controlled by a business/entity showing
details about the assets. Asset registers are typically used to help business owners keep
track of all their fixed assets and the details surrounding them. It assists in tracking the
correct value of the assets, which can be useful for mainly maintenance purposes, as well
as for managing and controlling the assets. An asset register provides a single location to
quickly learn about any asset owned by the business. Assets refer that are used in the
production of the business' income and typically refers to things like land, machines,
buildings, office equipment, copyrights, and vehicles. Quite simply, they can be seen as
assets not intended for sale but rather for use in production, as opposed to something like
inventory. The asset register is important for keeping track of whether or not assets are still
in possession or are working, and is an important way of keeping track of the value of your
assets. It can be helpful not only for business management purposes, but should also be
provided to find information regarding the assets and their values.
An organization’s asset register is the foundation on which its Asset Information systems
are built. As a first step it is necessary to understand the requirement of an Asset Register
in an organization and how can achieve it. Most organizations already have one – but it
may not clear or not properly well maintained, then there is a risk that the asset register
won’t meet the originations needs.
Importance of Asset Register
1) Senior /Executive Management team of an organization requires it for the planning and
development.
2) External regulators may require the asset register so that they can identify any
equipment requiring mandatory maintenance, and also verify that the required maintenance
has been performed on this equipment
3) Maintenance Team needs the asset register,
• To identify equipment by name or number, and communicate maintenance or
operational needs associated with the equipment
• To effectively and efficiently plan and schedule maintenance activities
• To identify assets that are underperforming and that may need reliability improvement
activities performed on them or may need replacement.
How to Setup an Asset Register
The process to set up an asset register as follows,
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Asset Identification
As an initial step it is required to identify the assets details from the facility by Performing
Physical Audit
Identify assets by performing a physical audit
Identify assets by performing a physical audit, or walk-around of the company's locations.
Perform a walk-around of the business location(s) to check and make sure all the assets
mentioned in the existing asset list/Equipment schedule in the O&M Manual are listed.
Make special note of any assets not listed and Record all the missing asset details from the
site.
Identifying from O &M Manual
As a second step it is required to identify the assets details from the O&M Manual
Most of the O&M Manual contains equipment schedule which includes all the details
about the assets installed in the particular area. All the related O&M Manual need to be
referred for the task.
Data Validation
After the successful completion of the asset Audit and the O&M Referral, it is required to
compared the data and finalize the total assets at the particular facility.
If an identified asset is not in the existing asset list, it may due to various reasons
1) It is most often because the asset was not captured in the existing asset list while it is
prepared
2) The asset may be new and were installed recently
3) No proper updation on the existing list.
4) The asset has been depreciated to zero and removed from the existing asset list. That is
to say, the asset's value depreciated over time until it no longer had any accounting value.
Create A Logical Hierarchy of Assets
The most common way of structuring the hierarchy is to start at the top and work down.
ISO 14224 (the international standard for collection and exchange of reliability and
maintenance data for equipment) offers a framework for the hierarchy and it is advisable to
follow or can be follow the below Hierarchy.

Level 1- Refers to the organization.
Level 2-Refers to the location of the Area of asset (Example-Airside & Land Side in
aviation Industry, Line Side & Non Line Side in Railway Industry)
Level 3-Reffers the Broad Location of the Asset (Example- Buildings)
Level 4-Reffers Specified location of the Asset (Example- First Floor, Ground Floor, etc.)
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Level 5-Parrent Asset (Example is below)
Level 6-Child Asset (Example is below)
According to the above hierarchy For example, if we consider a pump set (which, for
example, consists of a pump and electric motor, sleeve, bearings etc.), it has to be consider
the pump set as one level in the hierarchy(Level 5), and the electric motor, sleeve, bearings
etc. as child level(Level 6).On the same time all the associated valves connected with the
pump set can be consider as either Level 5 or Level 6,which can be decide by the
organizations experts on the subject.
Creation of Asset Register
Once the detailed list of all the company's assets, it is time to create the structure for the
register. Note the register can be kept physically, or digitally, depending on the future
usage. It is advisable to use the digital format for the asset register preparation.
For the digital version, using a Microsoft excel spreadsheet can be used. One way to
organize a spreadsheet is to have a row for each asset, and then columns for information on
each asset. For example, each row of the spreadsheet Asset Register would apply to a
single, specific asset such as Pump or Exhaust fans. The horizontal columns would have
titles such as Description, manufacturer, asset group, location, etc. (Refer the below). The
next part will go into update the detail regarding each column.
After the successful preparation of the asset details, the details can be updated to the
specific spread sheet which must have to contain (For each assets) the below parameters,
• Asset Number
A number which indicated as a serial number in the Asset Register
• Asset Code
Refer Section “CREATE ASSET CODE AND TAGING SYSTEM”.
• Asset Name/Description
Details about the asset
• Asset Tag
A tag number to identify the asset at the location
• Location
Location of the asset
• Asset Category
Asset falls under which category.
Eg- In case of Fire Pumps and fire hose reels, we can create asset category as below,
Fire Protection system. Fire Pumps, Fire Protection system. Fire Hose Reels
• Asset Group/Type
Asset group has to be created and similar assets must be mapped under the same assets
group.
Eg-All the fire hose reels must be fall under the Fire Hose Reel Asset groups.
All the Water Heaters must be fall under the Water Heater Asset groups.
It is advisable to create different asset group in same asset, if the brand and Model is
different and the asset is having different maintenance strategies than the other models.
• Make & Model
Make and model of the asset.
• Criticality
Criticality rating of the particular based on the asset criticality register of the organization.
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• Asset Owing Department
Who is the owner of the asset?
Eg: Electrical, Mechanical
• Level of the asset
Refer section “CREAT A LOGICAL HIERARCHY OF ASSETS”.
• Warranty
It has to be specified that the warranty is available or not i.e. YES/NO.
• Expiry of Warranty
Expiry date of the warranty
• Maintainable Asset
Asset requires the maintenance or not i.e. YES/NO.
• Active /Inactive Asset
The asset is active/live or not i.e. YES/NO.
• Life & Safety Asset
The asset is falling under Life & Safety Asset category or not i.e. YES/NO.
• Year of Manufacture
Manufacture/Installed year of the asset.
• Contractor
In case if any third party appointed for the operation and maintenance of the particular
asset.
• Remarks
Anything related to the asset which is not specified in the asset list and which requires for
the future reference.
Each asset must have the above information’s on its asset register and which has to be
updated regularly to maintain a good Asset Register.
Create Asset Code and Tagging System
Another important consideration is how to name and number the assets. Names and
numbers should be easy to understand so that equipment can easily be identified and names
and numbers easily remembered. While it will be possible to identify equipment within
your Computerized Maintenance Management System (CMMS) without a logical naming
system, it will be much easier all rounding to remember the name and/or number of
equipment without having to drill down through a hierarchy.
Most CMMS systems will automatically add an equipment number as a unique identifier
when you add equipment to the register, but this will almost certainly just be a number
allocated in sequential order, and not easy to understand. It will be far better to set up a
structured numbering system which potentially aligns with the hierarchy that you have set
up. A possible numbering system might look something like the following:
AAA-BBB-CCC-DDD
Where:
AAA is a three-character alphanumeric code identifying the located area of the equipment
(e.g. In aviation industry we can identify by separating Airside (ASD) and Land side
(LSD).In Metro railway ,we can see Line side(LLS) and Non Line side(NLS) ).Falls under
Level 2 as per the Hierarchy
BBB is a three-character alphanumeric code identifying the Broad Location of the Asset ie
Buildings.(Example- SUB Refers “Substation”). Falls under Level 3 as per the Hierarchy
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CCC is a three-character alphanumeric code identifying the Specified location of the Asset
i.e. First Floor, Ground Floor, etc. (Example-GFL refers “Ground Floor”). Falls under
Level 4 as per the Hierarchy
DDD is a three-character alphanumeric code identifying the asset (e.g. PMP1 = “Booster
Pump 1”). Falls under Level 5 as per the Hierarchy
To indicate the level 6 asset it can be followed the below,
AAA-BBB-CCC-DDD-EEE
EEE refers the parts identification of the parent asset.
The above mentioned is a very good method , and the number of levels in the equipment
numbering structure, and the number of characters at each level may (and probably should)
vary to suit the specific needs of each site. However, the numbering system and the codes
used should be consistent across each site. Consistency is vital.
Please Note that it is also vital when considering alignment with other documents and
drawings that may exist for the equipment. For example, if the O&M Manual and related
drawing contain equipment numbers and names, then these should ideally be the same as is
used in your CMMS system/Asset Register in order to avoid possible confusion. It makes
sense, therefore, for all the new installation the naming and numbering need to be
considered by the Project Management Team and Maintenance Integration Teams.
Asset Addition
An Asset addition is considered part of a updating the Asset Register. An asset added due
to various resin to the scope of an organization. For example, a newly installed asset in an
organization.
Asset Updation
Asset updation refers the updation of the asset details which is already map in the asset
register. It may due to various reasons
E.g.: Changed the location of the asset, Asset description is incomplete, etc.
Asset Transfer
Asset Transfer refers the transfer of asset from one point to another.
Example-Asset group change, Asset Owner Ship Change, etc.
Asset Deactivation
Due to any reason if an organization want to deactivate an asset from their asset list for a
particular time or long time it can be de activated from the asset list.
Retired Asset/Retirement of an Asset
Once the Asset reaches it life span or the asset is absolute, it can be deleted from the asset
list as asset retired from the service.
Procedure for Asset Addition, Updation, Asset Transfer and Deactivation from the
Asset Register
The Concerned department who is maintaining the asset register should set up procedures
with responsibility for the asset addition, updation, and asset transfer and deactivation such
that the responsible person is informed when an item has been delivered in order to modify
the asset Register. A change request Process can be implemented for this purpose.
What is a change request Process?
It is a process to ensure an efficient and effective control in the change requests that deliver
an appropriate level of governance to access and manage risks and/or opportunities
presented by change. To provide a change request log detailing any changes to the data
within the asset register, along with the business justification, which can be referenced to
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evaluate the effectiveness of the change and inform future decision. Each organization has
to develop their own procedure for the change request process which must include,
• To whom can raise the request
• Approval Process
• Final Approval and Implementation
It is advisable to be given a Reference Number on each request so that it will be able to
track the documents and recodical purposes.
Procedure for disposals
All disposals of items on the Asset Register must be authorized by Asset Disposal Form.
This form must be used by all departments. This form provides the authority for and should
be completed prior to a disposal. There should be signatories in the form from Engineering
& Maintenance, Procurement & Contracts, Finance, and Research &Development
departments or any required necessary departments.
Please note that the signature requirement can be decide by the senior /excite management
based on the value of the asset which is going to dispose i.e. a standard procedure of
approval levels has to be created according to the hierarchy based on the value of the
equipment. It is advisable to own a standard disposal procedure for all the organizations.
Once a disposal form has been authorized, the item can be disposed of and the Asset
Register to be updated. Disposal forms should be retained in the department for at least two
years after the end of the financial year of disposal or according to the asset management
policy of the particular organization. Before an item is scrapped, consideration should be
given to whether it has a resale value, but with regard to the guidance on selling second
hand articles issued by the Health, Safety and Environment Unit. If an item is to be
scrapped, an assessment must be made of the health and safety and environmental risks.
Disposed assets may be retained on the Register (marked as disposed) or alternatively
removed to a separate disposed items register.
Assets will invariably depreciate in value over time, some more rapidly than others. No
attempt has been made to include a "current value" on the Asset Register. It is advisable to
keep the original cost and the date of purchase as a separate data for future purposes.
Conclusion
Asset registers are typically used to help business owners keep track of all their fixed
assets and the details surrounding them. It assists in tracking the correct value of the assets,
which can be useful for various purposes, as well as for managing and controlling the
assets. A well set up Asset register will help mainly,
Assists in both short and long term planning: A well-prepared asset register presents a
valuable planning tool to any business. This helps the company to keep track of details of
each fixed asset, including their date of purchase and risk assessment.
Helps in preventing fraud: Companies should have their business assets audited regularly
to check that the internal accounting control systems are accurately reflecting the
company’s asset position. When there are accurate controls in place asset theft and the
opportunity to lose assets at service providers, customer sites etc. reduces significantly.
Helps keep things organized: By tracking the movement of assets a business can optimize
the utilization of their assets including increased billings. With an asset register in place, an
organization’s assets become safeguarded from any threats that would impact the business’
ability to maximize revenue.
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Ensures compliance
By having a record that includes the purchase dates of equipment, this ensures an
organization does not miss scheduled maintenance which may lead to the cancellation of
warranty obligations by O&M requirements. Asset registers may also be checked by
financial institutions when checking a business’ credit rating.
Saves cost: An asset register presents many cost saving opportunities for most businesses.
By understanding what assets you have on hand, this will prevent duplication of asset
purchases thus improving cash flow and profitability.
The Method describes in the study will help to set up a good effective asset register for
every organizations.
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How to Perform the Root Cause Analysis in Asset Management
System
Muhammed Shiyas.K.M
Abstract
Root cause analysis (RCA) is a systematic process for identifying root causes of problems
or events and an approach for responding to them. Most professionals would agree that
RCA is based on the idea that effective maintenance management requires more than
merely “putting out fires”; it also involves finding a way to prevent problems from
developing in the first place. A root cause is a factor that caused a nonconformance and
should be permanently eliminated through process improvement. It is a collective term that
describes a wide range of approaches, tools, and techniques used to uncover causes of
problems. RCA helps organizations avoid the tendency to single out one factor to arrive at
the most expedient (but generally incomplete) resolution. It also helps to avoid treating
symptoms rather than true, underlying problems that contribute to a problem or event.
While RCA is used in a generic sense, there is an implication that a methodology is used in
the analysis. Most RCA experts believe that achievement of total prevention by a single
intervention is not always possible and see RCA as an ongoing process that strives for
continuous improvement. A study was conducted in Doha, Qatar to find out, how to
perform the root cause analysis effectively to support the asset maintenance management
system in every organizations.
Key Words: Root Cause Analysis (RCA), maintenance management system, Asset.
Introduction
Root cause analysis (RCA) is a method of problem solving used for identifying the root
causes of faults or problems. RCA is applied to methodically identify and correct the root
causes of events, rather than to simply address the symptomatic result. Focusing correction
on root causes has the goal of entirely preventing problem recurrence. RCA is typically
used as a reactive method of identifying event(s) causes, revealing problems and solving
them. Analysis is done after an event has occurred. To be effective, root cause analysis
must be performed systematically, usually as part of an investigation, with conclusions and
root causes that are identified backed up by documented evidence. A team effort is
typically required. The benefits of RCA are that it uncovers relationships between causes
and symptoms of problems, works to solve issues at the root itself and provides tangible
evidence of cause and effect and solutions. In Maintenance Management System
Perspective, Root Cause Analyze is a maintenance troubleshooting method that would
anticipate and control the systemic causes of maintenance problems, has occupied the
thinking and planning of maintenance professionals for decades.
Literature Review
Root Cause Analysis is a useful process for understanding and solving a problem. Figure
out what negative events are occurring. Then, look at the complex systems around those
problems, and identify key points of failure. Finally, determine solutions to address those
key points, or root causes. Root Cause Analysis (RCA) is a popular and often-used
technique that helps people answer the question of why the problem occurred in the first
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place. Root Cause Analysis seeks to identify the origin of a problem. It uses a specific set
of steps, with associated tools, to find the primary cause of the problem, so that an expert
can:
1) Determine what happened.
2) Determine why it happened.
3) Figure out what to do to reduce the likelihood that it will happen again.
RCA assumes that systems and events are interrelated. An action in one area triggers an
action in another, and another, and so on. By tracing back these actions, the team can
discover where the problem started and how it grew into the symptom are now facing.
What Is A Root Cause Analysis (RCA)?
Root cause analysis (RCA) is a tool to help identify what, how, and why an event occurred
so that steps can be taken to prevent future occurrences. Ie it is a collective term that
describes a wide range of approaches, tools, and techniques used to uncover causes of
problems. Additionally, RCA may be used to target opportunities for system wide
improvement. Root causes are specific underlying causes that can be reasonably identified,
are within management's control to remedy, and which generate effective
recommendations to prevent recurrences.
Based on the study performed, most of the organizations were not following wellorganized process/procedures to perform the Root Cause Analysis. This affects the
organizations to manage their assets in an effective way. The result of the study outcome
with a frame work/steps, how to perform the Root Cause Analysis to support the Asset
maintenance and management system.
Major Steps to Perform the Root Cause Analysis (RCA)
Develop a Repeatable Process
It is required to perform RCA for all the major failure affecting the asset performance. It
can be consider as a supporting document while performing the performance analysis of an
asset. Once an organization recognizes the need for an RCA in performance management
process, they need to develop a team to perform it. Once a core group of potential
experts/subject matter expert have been trained, it would be reasonable to expect that some
good outcomes are just around the corner! However while we may get some early wins, we
will find that they are not sustainable without a repeatable and sustainable process.
It is not required a perfect process, there is no such thing! Instead focus on making the
investigation process simple repeatable and sustainable.
What triggers an RCA investigation in to the business?
No organization has the resources to run an investigation on every single failure, event or
incident. There needs to be a way of selecting the ones that will deliver the greatest benefit.
A basic risk matrix tool, aligned to their business, can assist in ensuring that the
investigating in the failures or events that will deliver the greatest benefit. A risk
assessment tool can be used to confirm you pre-existing views and biases.
What Are the Major Principles of Root Cause Analysis (RCA)?
Focusing on corrective measures of root causes is more effective than simply treating the
symptoms of a problem or event. RCA is performed most effectively when accomplished
through a systematic process with conclusions backed up by evidence.
There is usually more than one root cause for a problem or event. The focus of
investigation and analysis through problem identification is WHY the event occurred, and
not who made the error.
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Ensure the RCA Process Is Appropriately Resourced
There are various parameters affecting the RCA process. Prior to begin the investigations it
is required to know,
• Do we have trained the correct people/subject matter experts?
• Are we setting the correct timeframes for RCA investigations to be done well?
• Do we make the required facilities available?
• Do we have the right equipment?
• Do we have access to the right people?
• Do we have the right information?
Make Sure RCA Investigations Has To Conduct As a Team Event
The RCA has to be performed as a team event for better’s results. While set up the team it
is required to know,
• Who is going to provide the information and expertise to fully investigate the event and
arrive at the best solutions?
• Who is going to own the outcomes when the investigation is complete?
• Who is going to help the investigation team overcome roadblocks?
• Who is going to add credibility to the outcome of the investigation?
Root Cause Analysis Process
The below picture shows the cyclic Process of RCA,

Identify the Problem
The first step in the RCA process is to identify the problem. A problem can be regarded as
a difference between the actual situation and the desired situation.
Define the Problem
The next step of the Root Cause Analysis is to define the problem by asking the below
questions.
• What is the problem?
• When did it happen?
• Where did it happen?
• How did it impact the goals?
In this stage the investigation team has to define the problem.

267

International Journal of Management, IT & Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com

International Journal of Management, IT & Engineering
Vol. 8 Issue 8(1), August 2018,
ISSN: 2249-0558 Impact Factor: 7.119
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International
Serial Directories Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in
Cabell’s Directories of Publishing Opportunities, U.S.A

Understand the Problem
The next step is to understand the problem by asking the below questions.
• Check the information’s?
• What do you see happening?
• What are the specific symptoms?
• Obtaining real data regarding the problem
• Gaining a clear understanding of the issues.
• What proof do you have that the problem exists?
• How long has the problem existed?
• What is the impact of the problem?
Identify the Root Cause
Identify the Root Cause refers, Figure out what negative events are occurring. Then, look
at the complex systems around those problems, and identify key points of failure. Finally,
determine solutions to address those key points, or root causes
The concerned team needs to analyze the situation fully before you can move on to look at
factors that contributed to the problem. To maximize the effectiveness of RCA, get
together everyone – experts and front line staff – who understands the situation. People
who are most familiar with the problem can help lead you to a better understanding of the
issues.
There are several useful methods for identifying root causes which can follow by the
Investigation team, which are below.
The “5-Whys” Analysis” — A simple problem-solving technique that helps users get to
the root of the problem quickly. It was made popular in the 1970’s by the Toyota
Production System. This strategy involves looking at a problem and asking “why” and
“what caused this problem”. Often the answer to the first “why” prompts a second “why”
and so on—providing the basis for the “5-why” analysis.
Barrier Analysis — Investigation or design method that involves the tracing of pathways
by which a target is adversely affected by a hazard, including the identification of any
failed or missing countermeasures that could or should have prevented the undesired
effect(s).
Change Analysis — looks systematically for possible risk impacts and appropriate risk
management strategies in situations where change is occurring. This includes situations in
which system configurations are changed, operating practices or policies are revised, new
or different activities will be performed, etc.
Causal Factor Tree Analysis — An investigation and analysis technique used to record
and display, in a logical, tree-structured hierarchy, all the actions and conditions that were
necessary and sufficient for a given consequence to have occurred.
Failure Mode and Effects Analysis — A “system engineering” process that examines
failures in products or processes.
Fish-Bone Diagram or Ishikawa Diagram — Derived from the quality management
process, it’s an analysis tool that provides a systematic way of looking at effects and the
causes that create or contribute to those effects. Because of the function of the fishbone
diagram, it may be referred to as a cause-and-effect diagram. The design of the diagram
looks much like the skeleton of a fish—hence the designation “fishbone” diagram.
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Pareto Analysis — A statistical technique in decision making that is used for analysis of
selected and a limited number of tasks that produce significant overall effect. The premise
is that 80% of problems are produced by a few critical causes (20%).
Fault Tree Analysis — The event is placed at the root (top event) of a “tree of logic”.
Each situation causing effect is added to the tree as a series of logic expressions.
The investigation team can choose any of the above suitable techniques to perform the
RCA according to the requirement.
Corrective Action
Determine and priorities the most probable underlying causes of the problem, as the
temporary counter-measure may not resolve the root cause. Taking corrective actions to at
least mitigate or preferably eliminate the causes.
Monitor the System
After the measures have been determined and implemented the success of the adopted
approach needs to be established. Having confirmed the success of the suggested solution
then rules or control methods need to be established that will avoid the problem ever
happening again. The system has to be monitored to evaluate the corrective against to
mitigate or eliminate the failure. If the failure exists, we have to assume the performed
RCA was not appropriate to solve the issue and the RCA process has continue again until a
solution been implemented against the concerned subject.
Learn About the Result of Outcome
The working group must have good understanding about the investigation otherwise it will
not give the expected result. Also the team must to confirm,
• All are the findings supported by verifiable data?
• All are the actions derived from the root causes or the symptoms?
Study Each RCA Investigation and Their Outcome
The major drawback of many organizations is that they ignore the findings from last RCA
investigation and fail to implement them. Track the outstanding actions from the RCA
investigations and resource them correctly. The credibility of the RCA process depends on
tithe end result of an RCA process should be continual business improvement. If a team
performing RCA investigations on recurring equipment breakdowns then expect to see an
improvement in Mean Time between Failure (MTBF) and availability of the equipment. If
the team are not seeing the corresponding reduction in the events that they are
investigating then review the findings and see if they are actually getting to the actual real
root causes.
Conclusion
A Root Cause Analysis (RCA) is a process used to identify the primary source of a
problem. It helps to identify the challenges a program should address to reach its vision. A
small, focused team should conduct the root cause analysis. Members can include from
various departments depend up on the criteria of the analysis. During the analysis, the
investigation team set the vision, identified the problem and collected data needed to better
understand the current situation. The team can use that information to identify factors
behind the failure and has to suggest avoiding it in future. RCA will play a major role in
the maintenance managements system and help to manage and utilize the organization
budget effectively. The frame work will help the maintenance team to perform RCA in a
good way to get better results.
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11) Assetivity -Tips for successful Root Cause Analysis (https://www.assetivity.com.au/)
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Modified cryptographic technique using Xor for data
security

Nehemiah Stephen
Archana Singh (advisor)

Abstract
The present study is based on implementation of cryptographic techniques using
symmetric approach after brief review of literature on both symmetric and non-symmetric
approach the xor operative cryptographic technique is adopted to show the robustness of
algorithm designed with least instruction set and least time taking with multi-dimensional
vector space in data to be encrypted and in algorithm to be implemented. The study in this
paper is further corroborated with performance analysis and attribute based comparatives
with the modified proposed algorithm & Xor algorithm, which has successfully proved that
modified proposed algorithm is stands fast and fidel in terms of program execution, time
taken and data received after decryption against any augmentation in program structure of
various cryptographic functions compared, like modified proposed algorithm & the Xor
(base) algorithm and also against considerable augmentation in data to be encrypted and
length of the encryption key. In all tests performed the modified proposed algorithm has
proved prudent over the objective set.
Keywords: Cryptography, symmetric crypto-primitive, Xor, encryption, decryption
I. Introduction
Cryptography is where security engineering meets mathematics. It provides us with the
tools that underlie most modern security protocols. It is probably the key enabling
technology for protecting distributed systems, yet it is surprisingly hard to do right.
Cryptography has often been used to protect the wrong things, or used to protect them in
the wrong way.
Unfortunately, the computer security and cryptology communities have drifted apart over
the last 20 years. Security people don’t always understand the available crypto tools, and
crypto people don’t always understand the real-world problems. There are a number of
reasons for this, such as different professional backgrounds (computer sci-ence versus
mathematics) and different research funding (governments have tried to promote computer
security research while suppressing cryptography).Computer security people often ask for
non-mathematical definitions of crypto-graphic terms. The basic terminology is that
cryptography refers to the science and art of designing ciphers; cryptanalysis to the science
and art of breaking them; while cryptology, often shortened to just crypto, is the study of
both. The input to an encryption process is commonly called the plaintext, and the output
the ciphertext. Thereafter, things get somewhat more complicated. There are a number of
cryptographic primi-tives—basic building blocks, such as block ciphers, stream ciphers,
and hash functions. Block ciphers may either have one key for both encryption and
Dept.
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decryption, in which case they’re called shared key (also secret key or symmetric), or have
separate keys for encryption and decryption, in which case they’re called public key or
asymmetric.
There are two types of crypto primitives:
1. Symmetric crypto-primitive
2. Asymmetric crypto-primitive
Symmetric crypto- primitive: This is the simplest kind of encryption that involves only
one secret key to cipher and decipher information. Symmetrical encryption is an old and
best- Known technique. It uses a secret key that can either be a number, a word or a string
of random letters. It is a blended with the plain text of a message to change the content in a
particular way. The sender and the recipient should know the secret key that is used to
encrypt and decrypt all the messages. Blowfish, AES, RC4, DES, RC5, and RC6 are
examples of symmetric encryption. The most widely used symmetric algorithm is AES128, AES-192, and AES-256.Fig. shows the encryption.

Fig. 1 Symmetric Encryption
Asymmetric crypto-primitive: Asymmetrical encryption is also known as public key
cryptography, which is a relatively new method, compared to symmetric encryption.
Asymmetric encryption uses two keys to encrypt a plain text. Secret keys are exchanged
over the Internet or a large network. It ensures that malicious persons do not misuse the
keys. It is important to note that anyone with a secret key can decrypt the message and this
is why asymmetrical encryption uses two related keys to boosting security. A public key is
made freely available to anyone who might want to send you a message. The second
private key is kept a secret so that you can only know. A message that is encrypted using a
public key can only be decrypted using a private key, while also, a message encrypted
using a private key can be decrypted using a public key. Security of the public key is not
required because it is publicly available and can be passed over the internet. Asymmetric
key has a far better power in ensuring the security of information transmitted during
communication. Fig 2, shows asymmetric encryption.
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Fig. 2 Asymmetric Encryption
II. Background
There are various techniques for encryption & decryption in Cryptography as we all know
it’s a wide area for security. Xor encryption & decryption is one of them. The benefit of
using xor logical operator also known as Exclusive-OR is that, it is a reversible function so
it’s easy to get back our data after the decryption process without having any entropy loss.
The approach in cryptography which we have used symmetric because its uses one key for
both encryption and decryption. The key used for encryption and decryption is called
private key and only people who are authorized for encryption/decryption would know it.
In this technique the encrypted message is sent over without any public keys attached to it.
Some advantages of symmetric crypto primitive over asymmetric crypto primitive:
• A symmetric cryptosystem is faster.
• In Symmetric Cryptosystems, encrypted data can be transferred on the link even if there
is a possibility that the data will be intercepted. Since there is no key transmitted with the
data, the chances of data being decrypted are null.
• A symmetric cryptosystem uses password authentication to prove the
Receiver’s identity.
• A system only which possesses the secret key can decrypt a message.
The XOR operator is extremely common as a component in more complex ciphers. By
itself, using a constant repeating key, a simple XOR cipher can trivially be broken
using frequency analysis. If the content of any message can be guessed or otherwise known
then the key can be revealed. Its primary merit is that it is simple to implement, and that
the XOR operation is computationally inexpensive. A simple repeating XOR (i.e. using the
same key for xor operation on the whole data) cipher is therefore sometimes used for
hiding information in cases where no particular security is required.
If the key is random and is at least as long as the message, the XOR cipher is much more
secure than when there is key repetition within a message. When the key stream is
generated by a pseudo-random number generator, the result is a stream cipher. With a key
that is truly random, the result is a one-time pad, which is unbreakable even in theory. In
any of these ciphers, the XOR operator is vulnerable to a known-plaintext attack,
since plaintext cipher text = key. It is also trivial to flip arbitrary bits in the decrypted
plaintext by manipulating the cipher text. This is called malleability.
Programming Environment
MATLAB (matrix laboratory) 8.5.0.197613(R2015a) is a multi-paradigm numerical
computing environment. A proprietary programming language developed by MathWorks,
MATLAB allows matrix manipulations, plotting of functions and data, implementation of
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algorithms, creation of user interfaces, and interfacing with programs written in other
languages, including C, C++, C#, Java, Fortran and Python.
Although MATLAB is intended primarily for numerical computing, an optional toolbox
uses the MuPAD symbolic engine, allowing access to symbolic computing abilities. An
additional package, Simulink, adds graphical multi-domain simulation and model-based
design for dynamic and embedded systems. MATLAB was first adopted by researchers
and practitioners in control engineering, Little's specialty, but quickly spread to many other
domains. It is now also used in education, in particular the teaching of linear algebra,
numerical analysis, and is popular amongst scientists involved in image processing. The
MATLAB application is built around the MATLAB scripting language. Common usage of
the MATLAB application involves using the Command Window as an interactive
mathematical shell or executing text files containing MATLAB code. MATLAB can call
functions and subroutines written in the programming languages C or Fortan. A wrapper
function is created allowing MATLAB data types to be passed and returned. MEX
files (MATLAB executables) are the dynamically loadable object files created by
compiling such functions. Since 2014 increasing two-way interfacing with Python was
being added.
III.
Proposed Work
After having a review on the traditional work that was done by [7]anju(2013) in the field
of data security. It looks simple but is quite complicated in terms of programming, so we
have reduced the instruction set at programmer’s level for easy coding and for its easy
implementation. The steps which has been adopted in Xor algorithm using 16-bit key,
whereas in our modified proposed work we are using 32-bit key which stands fast and
secure in terms of program execution.
The motivation for the modified proposed work is to reduce the instruction set at
programmer’s level and to retrieve the data back without having any entropy loss.
1. Modified proposed algorithm
It includes two parts:
1. Encryption algorithm
2. Decryption Algorithm
Encryption algorithm
1. Input plain text randomly
2. Input the key randomly
3. Convert to ascii binary value of plain text
4. Convert to ascii binary value of key text
5. Xor the step (3) resultant & step (4) resultant
6. Ascii equivalent of Xor value of plain and key values
7. Finally cipher text is generated.
Decryption algorithm
1. Enter the cipher text
2. Enter the key
3. Convert the cipher value to binary value
4. Convert the key value into binary
5. Xor the binary values of cipher and key
6. Convert the step (5) resultant binary value into decimal
7. Finally decimal values are converted into plain text.
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Screenshot for the encryption & decryption is given below in fig. 2.

Fig. 2 Encryption & Decryption Algorithm
IV. Performance Analysis
In this performance analysis we’ve differentiated and did time base analysis of [12]
Vigenere Cipher & our proposed work just to show the efficiency of our algorithm, in
Table 1. Below we can see some key comparative features between Vigenere Cipher and
proposed algorithm
Table 1. Comparison table between proposed modified algorithm and Base algorithm
Features

Modified
proposed
algorithm
Key used for encryption Same key used for
and decryption
encryption
and
decryption
Scalability
Scalable (due to varying
key size and block size)
Throughput
High
Confidentiality
High
Time taken
Less

Xor algorithm
Same key used for
encryption
and
decryption
Scalable (due to varying
key size and block size)
low
High
More

Time based performance analysis
It is well observed that the encryption and decryption time of proposed modified algorithm
is much less than Xor algorithm in spite of being symmetric in nature. Time taken by
modified proposed encryption & decryption is 3.859s & 2.976s, and time taken by Xor
algorithm encryption & decryption algorithm is 8.598s & 11.112s, This shows that
modified proposed algorithm is more compact, fast and easily executable than Xor
Algorithm. Time may vary when the large data is entered on both the ciphers.
Table 2. & figures supporting the discussion are given below.
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Table 2 time comparison between proposed modified algorithm and base algorithm
Data type
Modified
Proposed Xor algorithm
algorithm
Encryption time
3.859 s
8.598 s
Decryption time
2.976 s
11.112 s
Plaintext used
hello….how are you…? hello….how are you…?
what is going on…? :- )
what is going on…? :- )
Key used
32
16
Data loss
No
No
In this table 2. We can clearly see that our modified proposed work is much more efficient
than Xor algorithm, as it takes less time to execute as well as to encrypt & to decrypt the
data. The data entered on both the encryption and decryption modules are same, Plaintext
which is used ‘hello….how are you…? what is going on…? :- ) ’& key which is used is
‘32’. Figures given below justifies the runtime comparison.

Fig 3(a). Encryption runtime
In fig. 3(a) we can see the runtime for XOR encryption module. It takes self-time of 3.830s
and total time of 3.869s. When Xor encryption module is executed it uses cpu time to
generate the runtime of the algorithm, the time may vary when the system requirements are
very much high, and it also depends upon the size of the data. The data entered in the
encryption module, Plaintext is ‘hello….how is you…? What is going on…? :- )’ & the
key used is ‘32’.

Fig 3(b) Decryption runtime
In the above figure 3(b). We can see the runtime for XOR decryption module. It takes selftime of 2.961s and total time of 2.976s.
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Xor algorithm runtime

Fig. 4(a) Xor encryption runtime
In the above figure 4(a). We can see the runtime for Xor encryption module. It takes self
time of 8.583s and total time of 8.598s. when Xor encryption module is executed it uses
cpu time to generate the runtime of the algorithm, the time may vary when the system
requriments are very much high, and it also depends upon the size of the data. The data
entered in the encryption module, Plaintext is ‘hello….how is you…? What is going on…?
:- )’ & the key used is ‘16’.

Fig. 4(b) Xor decryption runtime
In the above figure 4.2.1.2(b) we can see the runtime for Xor decryption module. It takes
self-time of 11.097s and total time of 11.112s.
V. Conclusion
The work accomplished in this paper is to create a robust architecture of the encryption &
decryption algorithm to obtain high fidelity result with least computational cost. The main
emphasis is on high reliability compact algorithm with robust platform like Matlab,
therefore the altogether size of the functional framework is much more than other tested
versions with much lower size of functional framework of operating system, platform size,
speed of the microprocessor, therefore keeping all the aspects in view the speed of
particular operation is lesser than expected.
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Educational Aspiration & Gender as a Prominent Factor of
Self-Confidence among Secondary School Students: An
Analytical Analysis
Dr. Madhuri Hooda
Rani Devi
Abstract
The purpose of the present study is to investigate the self-confidence of secondary school
students in relation to educational aspiration and gender. Descriptive survey method was
used. Educational Aspiration and Gender were treated as independent variables whereas
self-confidence was treated as dependent variable. The sample comprised of 400 secondary
school students and multi-stage random sampling technique was used to select the sample.
Kumar Educational Aspiration Inventory (EAI) developed by Pradeep Kumar (2012) [7]
and Self-confidence inventory (PSCI) developed by Pandey (2007) [10] were used to
collect the data. Two-Way ANOVA with 3×2 factorial design was used to analyze the data.
Levene’s Test of Homogeneity of Variance was also applied to test the assumption of
homogeneity of variance for ANOVA. The findings of the study revealed that educational
aspiration and gender has significant effect on the self-confidence of secondary school
students. Significant interaction effect of educational aspiration and gender on the selfconfidence of the secondary school students was also found. Thus, efforts should be made
to help the students to enhance the educational aspiration, which will help them in
improving their self-confidence. Educational Journals and books should be provided for
the students which may widen their knowledge. Teachers should plan their teaching
accordingly by adopting effective teaching methods, proper teaching strategies and by
guiding students in view of their self-Confidence.
Keywords: Self-Confidence, Gender and Educational Aspiration
Introduction
Confidence in one’s abilities generally enhances motivation, making it a valuable asset for
individuals with imperfect will power. Self-confidence is the mindset that persons carry
with them to obtain a high level of self-pride. Having self-confidence allows a person to
reach personal goals and have a more fulfilling life. Self-confidence is considered one of
the most influential motivators and regulators of behavior in people's everyday lives
(Bandura, 1986) [1]. It has been found that the child who perceives himself to be able,
confident, adequate and a person of worth has more energy to spend on academic
achievement and will use his intelligence to be utmost on the other hand, the child who
perceives himself as worthless incapable and less confident may not come up to the
optimum level of attainment (Malhotra & Malhotra, 2015) [9]. “Self Confidence refers to an
individual’s perceived ability to act effectively in a situation to overcome obstacles and to
get things go all right” (Basavanna, 1975) [2]. A self-confident person perceives himself to
be socially competent, emotionally mature, intellectually adequate, successful, satisfied,
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decisive, optimistic, independent, self-reliant, self-assured, forward moving, fairly
assertive and having leadership qualities. Self-Confident people are willing to risk the
disapproval of others because they generally trust their own abilities. They tend to accept
themselves; they don’t feel they have to confirm in order to be accepted. Self-Confidence
is not necessarily a general characteristic which pervades all aspects of a parson’s life.
Typically, individuals will have some areas of their lives where they feel quite confident,
e.g. academics, athletics, while at the same time they do not feel at all confident in other
areas, e.g. personal appearance, social relationships. A student’s self-confidence depends
upon a number of factors like home, motivation, school environment, cognitive style, peergroup, educational aspiration, learning and thinking style and parents’ attitude etc.
Educational Aspiration is considered as an indispensable part to enhance the selfconfidence of secondary school students. Although the significance of above said variables
cannot be ignored, yet the strongest factor influencing the development the self-confidence
of the child is educational aspiration. Educational aspiration is a sum total of other level of
aspiration goals, such as career goals, occupational goals, life- style, wealth etc. Bharatiya
& Yagnik (2012) [4] explored that educational aspiration is an important predictor of selfconfidence. Singh & Sharma (2017) [12] examined the educational aspiration of 600
secondary school students of Jammu district. Bashir and Kaur (2017) [3] explored the
interrelation of educational aspiration with school environment of secondary school
students. Bora (2016)[5] exhibited the educational and occupational aspiration in relation to
school environment of 490 secondary school students whom were selected through random
sampling technique. It has been concluded that only 35.92% students were found above
educational aspiration and no students have extremely high level of educational aspiration.
Findings of the study Singh, Pandey and Singh (2015) [13] analyzed a significant
relationship between home environment and educational aspiration. Saikia (2015) [11]
conducted a study on the level of educational aspiration in relation to gender and location.
Review of literature makes it clear that only a few researches have been done in India
which focuses on educational aspiration and self-confidence of secondary school students.
However, the main effects and interaction effects of educational aspiration, gender and
self-confidence of secondary school students have not been studied yet. Thus, the present
study is an endeavor to investigate the self-confidence among secondary school students
with reference to educational aspiration and gender.
Variables Used
❖ Dependent Variable: Self-Confidence
❖ Independent Variables: (d) Educational Aspiration [High, Average and Low]; (b)
Gender [Male & Female]
Objectives of the Study
1. To study the main effect of (d) educational aspiration [High, Average & Low] and (b)
gender [Male & Female] on self-confidence among secondary school students.
2. To find out the interaction effect of educational aspiration and gender on self-confidence
among secondary school students.
Hypothesis of the Study
H01 There exists no significant main effect of (d) Educational Aspiration [High, Average
&Low] and (b) Gender [Male & Female] on self-confidence among secondary school
students.
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H02 There exists no significant interaction effect of educational aspiration and gender on
self-confidence among secondary school students.
Design and Methodology
In the present study, descriptive survey method is used. Multistage random sampling
technique is used to select the sample of 400 studying in the school situated in Haryana. In
order to analyze the data, two way analysis of variance with 3×2 Factorial Design is used.
The sample is further stratified on the basis of educational aspiration i.e. high educational
aspiration (113), average educational aspiration (181) and low educational aspiration (106)
and also on the basis of Gender i.e. Male (199) &Female (201). A layout of the factorial
design used in the study for the variables i.e. educational aspiration and gender is given in
the Fig. 1.
Educational
Aspiration
400
HEA
113
Male
53

AEA
181
Female
54

Male
93

LEA
106
Female
90

Male
53

Female
57

Fig.1: Schematic Layout of 3x2 Factorial Design For Effect of Educational Aspiration
and Gender on Self-confidence of secondary school students
Tools Used
Self-confidence inventory has been constructed and standardized by Pandey (2007) [10].
The inventory contains 60 statements under major nine areas which pertain to study the
self-confidence of the students. There is no time limit. Nine areas of the inventory are (a)
Social and Emotional Matureness (b) Intellectual Adequateness (c) satisfaction (d)
Optimismness (e) Independentness (f) Self-Assuredness (g) Self-Feelingness (h)
Evaluation about himself (I) Decisiveness. Reliability of inventory was examined through
two different methods, namely Split half method and Test-retest method. Reliability
coefficients of the inventory were found to be 0.89 and 0.88. The inventory, besides having
high face validity, has sufficiently high validity with other similar inventories and allied
measures by other authors.
Kumar Educational Aspiration Inventory developed by Pradeep Kumar (2012) [7] was used
to measure the educational aspiration of school students. The inventory consists of 20
items. For scoring 1,2,3,4 be given to each alternative i.e. 1 for a, 2 for b, 3 for c and 4 for
d to each item. Reliability of inventory was examined through Test- Retest method which
was found to be 0.96. The validity for the inventory has been established by adopting
content approach.
Statistical Techniques Used
The data were analyzed using descriptive as well as inferential statistics. The Two-Way
Analysis of Variance (ANOVA) with 3×2 factorial design was computed using SPSS
version 20 to study the main effects and interaction effects of educational aspiration and
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gender on self-confidence of secondary school students. Levene’s Test of Homogeneity of
Variance was used to test the assumption of homogeneity of variance before applying
Two-Way ANOVA. Wherever F-value was found significant, then t-test was applied for
further investigation.
Data Analysis and Discussion
The objective of the present study was to find out the main and interaction effects of
educational aspiration and gender on self-confidence of school students. The independent
variables educational aspiration and gender are coded as D and B respectively.
Independent variable educational aspiration (D) varies at three levels: High Educational
Aspiration (D1), Average Educational Aspiration (D2) and Low Educational Aspiration
(D3). On the other hand, gender varies at two levels: Male (B1) and Female (B2)
respectively. The Means and SDs of different sub-samples are presented in the Table-1 and
Fig. 2. The summary of ANOVA (3×2 Factorial Design) is also presented in Table-2,
which is further analyzed in terms of main effects and interaction effects.
Table – 1: Means and SDs of Sub-Samples of (3x2) Design for Self-Confidence of
Secondary School Students with respect to Educational Aspiration and Gender
Educational
Aspiration Gender (B)
N
Mean
SD
(D)
High
Educational Male (B1)
53
19.07
14.13
Aspiration (D1) 107
Female (B2)
54
17.48
11.88
Average
Educational Male (B1)
93
28.47
14.36
Aspiration (D2) 183
Female (B2)
90
31.86
14.78
Low
Educational Male (B1)
53
35.86
16.17
Aspiration (D3) 110
Female (B2)
57
44.05
15.62
Mean 1

44.05

31.86

17.48
19.07

Mean 2

28.47

35.86

D1B1 vs D1B2
D2B1 vs D2B2
D3B1 vs D3B2
Fig. 2: Mean Scores of Sub-Samples of 3x2 Design for Self-Confidence of Secondary
School Students with respect to Educational Aspiration and Gender
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Table 2: Summary of Two way ANOVA (3x2 Factorial Design) for Self-Confidence of
Secondary School Students with respect to Educational Aspiration and Gender
Sources of Variance
df
Sum of Squares Mean sum of F-ratios
(SS)
squares
(MSS)
Main Effects
D
2
25562.008
12781.004
60.23**
(Educational
Aspiration)
B
1
1042.060
1042.060
4.91*
(Gender)
Double Interaction Effects
D
×
B 2
1295.763
647.881
3.05*
Interaction
Between Cells
5
28365.098
.............
……..
With in cells
394
83605.680
212.197
……..
Total
399
……….
……….
………
**Significant at 0.01 level;
*Significant at 0.05 level
NS = Not Significant
❖ Main Effects of Educational Aspiration and Gender on Self-Confidence of
Secondary School Students
Educational Aspiration (D)
It can be inferred from the Table 2 that F-ratio (60.23) for main effect of educational
aspiration on self-confidence of school students is found significant at 0.01 levels which
indicates that educational aspiration has a significant main effect on self-confidence of
secondary school students. In this case, the null hypothesis H01 (a), “There exists no
significant effect of educational aspiration on self-confidence of secondary school
students” is not retained. The above result is in tune with the result of Bharatiya & Yagnik
(2012) [4] who explored that educational aspiration is an important predictor of selfconfidence. In order to investigate further, the‘t’-value was computed and has been given
in Table 3
Table 3: ‘t’-values for the mean scores of Self-Confidence of secondary school
students with respect to Educational Aspiration
Sr.
Groups
N
Mean
SD
t-values
No.
1.
HEA
vs. 107
110 18.27 40.10 13.01
16.34 10.87**
LEA
2.
HEA
vs. 107
183 18.27 30.14 13.01
14.63 6.93**
AEA
3.
AEA vs. LEA 183
110 30.14 40.10 14.63
16.34 5.40**
* Significant at 0.01 level
Note: Lower mean score indicates higher self-confidence here as directed in the
Manual
Table - 3 presents a comparative description of self-confidence of secondary school
students on the basis of educational aspiration. It discloses that t-value (10.87) for students
having high educational aspiration and for students having low educational aspiration is
significant at 0.01 levels. It means that the secondary school students belonging to these
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groups differ significantly on self-confidence. On comparison of mean scores, it can also
be concluded that students with high educational aspiration have significantly (18.27)
higher self-confidence than the students with low educational aspiration (40.10). The same
Table - 3 explains that t-value 6.93 for students with high educational aspiration and for
students with average educational aspiration is significant at 0.01 levels leading to the
conclusion that students of these groups differ significantly in relation to their selfconfidence. From the comparison of mean scores, it is inferred that students having high
educational aspiration possess (18.27) higher self-confidence than the students having
average educational aspiration. Table-3 reflects that t-value (5.40) for students having
average educational aspiration and for students having low educational aspiration is
significant at 0.01 level and latter possess lower self-confidence (40.10) than the former
ones (30.14). The mean scores of main effect corresponding to educational aspiration on
self-confidence have also been shown graphically in fig. 3
HEA

37.51

AEA

LEA

29.92
29.92

48.56

48.56

37.51

HEA vs. AEA
HEA vs. LEA
AEA vs. LEA
Fig. 3: Mean Scores of Sub Samples of 3×2 Design for Self-Confidence of Secondary
School Students
Gender (B)
As it is palpable from Table 2 that F-ratio (4.91) for the main effect of gender on selfconfidence is significant at 0.05 levels which reveals that there is a significant difference
between the self-confidence of male and female students. In this case the null hypothesis
H01 (b), “There exists no significant effect of gender on self-confidence of secondary
school students” is not retained. It may therefore be said that there is a significant
difference in self-confidence of secondary school students. This finding is antagonistic to
the finding of Lal (2014) [8] who observed no significant differences in self-confidence
related to gender. An analysis of the mean scores makes it clear that of female students
(31.45) have significantly good self-confidence as compared to male secondary students
(27.93).This shows that male students have higher self-confidence than female students.
The present result is in contrast with the results of Dhall and Thukral (2009) who revealed
that female students have high self-confidence as compared to male students.
❖ Double Interaction Effect of Educational Aspiration and Gender on SelfConfidence of Secondary School Students
Educational Aspiration (D) x Gender (B)
It is shown in the Table- 2 that F-ratio for the interaction between educational aspiration
and gender is 3.05 which is found to be significant at 0.01 level which leads to the
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conclusion that educational aspiration and gender interact with each other in relation to
self-confidence of school students. Therefore, the null hypothesis H02 “There exists no
significant interaction effect of educational aspiration and gender on self-confidence of
secondary school students” is not retained. The result indicates that there is a significant
interaction effect of educational aspiration and gender on self-confidence of secondary
school students. For further investigation, ‘t’-test was employed to find out the significant
difference between the mean scores of self-confidence of different groups for educational
aspiration and gender. The results for the same have been shown in the Table - 4
Table 4: ‘t’-values for Means Scores of Self-Confidence of secondary school students
for different Groups of Educational Aspiration (D) x Gender(B)
Sr. No. Groups
N
Mean
SD
‘t’-values
1.
D1B1 vs. D1B2
53
54
19.07 17.48 14.13 11.88 0.63(NS)
2.

D1B1 vs. D2B1

53

93

19.07 28.47 14.13 14.36

3.82**

3.

D1B1 vs. D2B2

53

90

19.07 31.86 14.13 14.78

5.07**

4.

D1B1 vs. D3B1

53

53

19.07 35.86 14.13 16.17

5.69**

5.

D1B1 vs. D3B2

53

57

19.07 44.05 14.13 15.62

8.76**

6.

D1B2 vs. D2B1

54

93

17.48 28.47 11.88 14.36

4.75**

7.

D1B2 vs. D2B2

54

90

17.48 31.86 11.88 14.78

6.06**

8.

D1B2 vs. D3B1

54

53

17.48 35.86 11.88 16.17

6.71**

9.

D1B2 vs. D3B2

54

57

17.48 44.05 11.88 15.62

10.04**

10.

D2B1 vs. D2B2

93

90

28.47 31.86 14.36 14.78

1.57(NS)

11.

D2B1 vs. D3B1

93

53

28.47 35.86 14.36 16.17

2.85**

12.

D2B1 vs. D3B2

93

57

28.47 44.05 14.36 15.62

6.23**

13.

D2B2 vs. D3B1

90

53

31.86 35.86 14.78 16.17 1.50(NS)

14.

D2B2 vs. D3B2

90

57

31.86 44.05 14.78 15.62

4.76**

15.

D3B1 vs. D3B2

53

57

35.86 44.05 16.17 15.62

2.69**

**Significant at 0.01 level;
D1: High Educational Aspiration
D2: Average Educational Aspiration
D3: Educational Aspiration
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Note: Lower mean score indicates higher self-confidence here as directed in the
Manual
Table - 4 illustrates that t-value (0.63) for male students having high educational aspiration
(D1B1) and for female students having high educational aspiration (D1B2) is not significant
at 0.01 levels. From the comparison of mean scores, it can be concluded that female
students with high educational aspiration (D1B2) (17.48) have significantly higher selfconfidence than the male students (D1B1) with high educational aspiration (19.07).
However, t-value (3.82) vides Table - 4 for male students with high educational aspiration
(D1B1) and for male students having average educational aspiration (D2B1) is found
significant at 0.01 levels. In the context of mean scores, it can be deduced that male
students having high educational aspiration (D1B1) have significantly (19.07) higher selfconfidence as compared to male students having average (28.47) educational aspiration
(D2B1).An examination of the Table 4, it is clear that t-value (5.07) for male students
having high educational aspiration (D1B1) and for female students having average
educational aspiration (D2B2) is significant at 0.01 level leads to the inference that students
of these groups differ significantly in relation to their self-confidence. From the mean
scores, it can be inferred that male students having high educational aspiration (D1B1)
(19.07) have significantly higher self-confidence (31.86) than female students having
average educational aspiration. It can be observed from above mentioned table that male
students having high educational aspiration (D1B1) have significantly high self-confidence
than male students having low educational aspiration (D3B1). A glimpse at the Table - 4
depicts that there is a significant difference in self-confidence between male students
having high educational aspiration (D1B1) and female students having low educational
aspiration (D3B2). Further, male students having high educational aspiration (D1B1) have
significantly higher self-confidence than their counterparts. As evident from the Table - 4,
t-value of (4.75) for female students having average educational aspiration (D1B2) is
significant at 0.01 levels whereas when the results were compared in the context of mean
scores, the self-confidence for female students having high educational aspiration was
found to be higher than the male students having average educational aspiration.
It is also palpable from the Table - 4 that t-value (6.06) for female students belonging high
educational aspiration (D1B2) and female students having average educational aspiration
(D2B2) differ significantly with respect to their self-confidence. Further, the mean scores
for female students having high educational aspiration is (17.48) which is lower than the
mean scores of female students having average educational aspiration. A glance at Table 4
reveals that there is a significant difference between female students having high
educational aspiration (D1B2) and for male students having low educational aspiration
(D3B1). It can further be concluded that female students having high educational aspiration
(D1B2) also have significantly higher (17.48) educational aspiration than the male students
having low educational aspiration (D3B1).
On perusal of the Table – 4, it is clear that t-value (10.04) for female students having high
educational aspiration (D1B2) and for female students having low educational aspiration
(D3B2) is significant at 0.01 level leading to the inference that students of these groups
differ significantly with respect to their self-confidence. In the context of mean scores, it
can be deduced that female students having high educational aspiration are better than the
students having low educational aspiration with respect to their self-confidence. However,
the t-value (1.57) from Table - 4 indicates that male students having average educational
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aspiration (D2B1) and female students having average educational aspiration (D2B2) do not
differ from each other with respect to their self-confidence. Male students having average
educational aspiration were found to possess higher self-confidence than female students
having average educational aspiration. Table 4 reflects that t-value (2.85) for male students
having average educational aspiration (D2B1) and for male students having low educational
aspiration (D3B1) is significant at 0.01 level. It may, therefore, be concluded that from the
mean scores that male students having average educational aspiration (D2B1) reported
significantly (28.47) higher self-confidence than the male students having low (35.86)
educational aspiration (D3B1). The t-value (6.23) vide Table - 4 indicates that there is a
significant difference in the self-confidence between male students having average
educational aspiration (D2B1) and for female students having low educational aspiration
(D3B2). When the results were seen in the context of mean scores, male students having
average educational aspiration (D2B1) were found to possess significantly higher selfconfidence than the female students having low educational aspiration (D3B2).
An inspection of the Table - 4 further reveals that the mean scores of self-confidence of
female students having average educational aspiration (D2B2) and male students having
low educational aspiration (D3B1) do not differ significantly. But the male students having
low educational aspiration (D3B1) possess (35.86) lower self-confidence as compared to
female students (31.86) having average self-confidence (D2B2). However, the t-value
(4.76) vide Table - 4 for female students having average educational aspiration (D2B2) and
for female students having low educational aspiration (D3B2) is significant at 0.01 level.
From the comparison of mean scores it can be deduced that female students having average
educational aspiration (D2B2) have significantly higher self-confidence as compared to
female students having low educational aspiration (D3B2). The same Table further
explores that t-value (2.69) for male students having low educational aspiration (D3B1) and
for female students having low educational aspiration (D3B2) is found to be significant at
0.01 level. From the mean scores, it may therefore, be reflected that male students having
low educational aspiration (D3B1) have significantly higher self-confidence as compared to
female students belonging low educational aspiration (D3B2). The mean scores of
interaction effect corresponding to educational aspiration and gender on self-confidence
have also been presented in Fig. 4.

35.86

44.05

35.86

44.05

44.05

28.47

31.86

31.86

35.86

D3B2

28.47

D3B1

28.47 31.86

17.48 44.05

D2B2

17.48 35.86

17.48 31.86

D2B1

17.48 28.47

19.07

44.05

D1B2

19.07 35.86

19.07 31.86

19.07 28.47

19.0717.48

D1B1

Fig 4: Mean Scores for interaction Effect of Educational Aspiration and Gender on
Self-Confidence of Secondary School Students
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Male (B1)

Female (B2)
44.05

31.86

35.86

17.48
28.47
19.07

HEA (D1)

AEA (D2)

LEA (D3)

Fig. 5: Interaction Effect of Educational Aspiration (D) x Gender (B) on SelfConfidence of Secondary School Students
The interaction effect of educational aspiration (D) and gender (B) on self-confidence of
secondary school students (3x2 design) is also presented in the form of line graph in Fig.5
D1, D2 and D3 are marked on the X axis at any distance and on Y ordinate a scale is taken
for the mean value of the cells. As there are six cells, means of each cell is used to plot the
points. The means M11 = 19.07, M21 = 28.47 are M31 = 35.86 are marked to plot the line B1.
Similarly, the means M12=17.48, M22=31.86 and M32= 44.05 are marked for plotting the
line B2. An interaction effect is generally represented by the set of non-parallel lines. From
the graph, it is clear that lines are non-parallel. Thus, the line graph represents a significant
interaction effect of the two variables (educational aspiration and gender) on selfconfidence of secondary school students.
Educational Implications
The present study concluded that educational aspiration had a significant effect on selfconfidence among secondary school students. It was found that students having high
educational aspiration had better self-confidence as compared to those students who having
low educational aspiration. It may be due to the fact that, students with high educational
aspiration have all the opportunities for advancement in life especially in the educational
area and they are ready to implement new educational practices. However, low educational
aspiration students are having less opportunities and facilities for education from their
parents as well as from government. This problem may be resolved by giving them
courage and reward for their knowledge skills and efficiency. Thus, efforts should be made
to help them to improve the educational aspiration which will help them in improving the
level of self-confidence.
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Financial Performance Analysis of TVS Motor Company
Limited

V. SHEEBA MARY
Dr. K. KUMAR

Finance is regarded as the life-blood of every business enterprise. No business, whether
big, medium or small can be started without adequate amount of finance. Finance may be
defined as the provision of money at the time when it is required. Finance refers to the
management of flows of money through an organization. It concerns with the application
of skills in the manipulation, use and control of money.
Finance function is the most important function of all business activities. The efficient
management of business enterprise is closely linked with the efficient management of its
finance. The need of the finance starts with the setting up of business. Its growth and
expansion require more funds. The funds have to be raised from various sources. The
sources have to be selected keeping in relation to the implications, in particular, risk
attached.
Financial Statement Analysis
Every business concern wants to know the various financial aspects for effective decision
making. The term ‘financial analysis’ is also known as analysis and interpretation of
financial statements. Financial analysis is the process of identifying the financial strengths
and weaknesses of the firm, by properly establishing the relationships between the items
contains in balance sheet and profit and loss account.
The purpose of financial analysis is to diagnose the information content in financial
statements so as to judge the profitability, financial soundness of the firm and chalk out the
way to improve existing performance.
Every management is interested in knowing the financial strengths to make their better use
and spot out the weaknesses of the firm to take suitable corrective action, in time.
The preparation of financial statement is required in order to achieve the objectives of the
firm as a whole. The term financial statement refers to an organized collection of data on
the basis of accounting principles and conventions to disclose its financial information.
Financial statements are broadly grouped into two statements:
(I) Income Statement (Trading, Profit and Loss Account), and
(II) Balance Sheets.
In addition to above financial statements supported by the following statements are
prepared to meet the needs of the business concern:
(a) Statement of retained earnings
(b) Statements of changes in financial position
Definition
According to Hamptors John, the financial statement is an organized collection of data
according to logical and consistent according procedures. Its purpose is to convey an
understanding of financial aspects of a business firm. It may show a position at a moment
of time as in the case of a balance sheet or may reveal a service of activities over a given
period of time, as in the case of an income statement.
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Techniques of Financial Statement Analysis
Comparative Financial Statements
Comparative financial statements are those statements which have been designed in a way
so as to provide time perspective to the consideration of various elements of financial
position embodied in such statements. In these statements figures for two or more periods
are placed side by side to facilitate comparison. Both the Income Statement and Balance
Sheet can be prepared in the form of Comparative Financial Statements.
Comparative income statement:
The income statement discloses Net Profit or Net Loss on account of operations. A
comparative Income Statement will show the absolute figures for two or more periods, the
absolute change from one period to another and if desired the change in terms of
percentages. Since the figures for two or more periods are shown side by side, the reader
can quickly ascertain whether sales have increased or decreased, whether cost of sales has
increased or decreased etc. Thus, only a reading of data included in comparative Income
statements will be helpful in deriving meaningful conclusions.
Comparative Balance Sheet:
Comparative Balance Sheet as on two or more different dates can be used for comparing
assets and liability and finding out any increase or decrease in those items. Thus, while in a
single Balance Sheet the emphasis is on present position, it is on change in the comparative
balance sheet. Such a balance sheet is very useful in studying the trends in an enterprise.
The American institute of certified public accountants has explained the utility of preparing
the comparative financial statements as follows:
“The presentation of comparative financial statements in annual and other reports enhances
the usefulness of such reports and brings out more clearly the nature and trend of current
changes affecting the enterprise. Such presentation emphasizes the fact that statement for a
series of periods is far more significant than those of a single period and that the accounts
of one period are but an installment of what is essentially a continuous history. In any one
year, it is ordinarily desired that the balance sheet, the income statement and the surplus
statement be given for one or more preceding years as well as for the current year.”
Common-Size Financial Statements
Common-Size Financial Statements are those in which figures reported are converted into
percentages to some common base. In the Income Statement the sale figure is assumed to
be 100 and all figures are expressed as a percentage of this total.
Trend Percentage
Trend percentages are immensely helpful in making a comparative study of the financial
statements for several years. The method of calculating trend percentages involves the
calculation of percentage relationship that each item bears to the same item in the base
year. Any year may be taken as the base year. It is usually the earlier year. Any intervening
year also is taken as the base year. Each item of base year is taken as 100 and on that basis
the percentages for each of the items of each of the years are calculated. These percentages
can also be taken as index numbers showing relative changes in the financial data resulting
with the passage of time.
The method of trend percentage is a useful analytical device for the management since by
substituting percentages for large amounts; the brevity and readability are achieved.
However, trend percentages are not calculated for all of the items in the financial
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statements. They are usually calculated only for major items since the purpose is to
highlight important changes.
Ratio analysis
Ratio analysis is one of the techniques of financial analysis where ratios are used as a
yardstick for evaluating the financial condition and performance of a firm.
Ratio analysis is one of the important techniques which are used to measure the
establishment of relationship between the two interrelated accounting figures in financial
statements. This analysis helps to Management for decision making. Ratio analysis is an
effective tool which is used to ascertain the liquidity and operational efficiency of the
concern.
Objectives of the Study
The objectives of the study are stated as follows:
1. To analyse the financial performance of the company for the period of 10 years.
2. To assess the financial strength of TVS motor company limited
3. To offer suggestion for the improving financial performance of the company.
Scope of the Study
The study has been undertaken by the researcher to analyze the financial performance of
TVS Motor Company Limited. The study examines the Ratios of TVS Motor Company
Limited. The study also gives suggestions to improve the financial performance of TVS
Motor Company Limited. The key financial position of the company is critically analysed
for the study period.
Importance of the Study
Financial Statement analysis is a valuable tool of financial management to measure the
liquidity, profitability, activity and leverage of the firms. TVS Motor Company Limited
has been taken for Financial Statement analysis as the company has made tremendous
growth within a longer period of more than a number of decades from its inception. This
study brings to light the strengths and weaknesses of the company.
Statement of the Problem
The financial performance may be influenced by the operational and financial efficiency of
the company which are related to many cost aspects and the revenue one of the best
indicators to the financial performance is return either on assets, sales, equity or others.
Thus the problem related to the financial performance of the company is interlinked to
many aspects namely cost, revenue, capital assets and other related variables. If the
analysis made on all the aspects of the company gives a clear cut picture about the
financial performance of the companies it can be used for some policy implications for
future development of the company. So the statement of the problem reveals the
relationship between various aspects of financial performance TVS Motor company Ltd.
Limitations of the Study
The following are the limitations of present study:
1. The study is based on only one particular company. Hence, there is no scope of
comparison with other company.
2. The data of the study has been taken from the published annual reports in the websites
of the company. Therefore, the study is based on the source of secondary data only.
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Review of Literature
Venkataramana and Ramakrishnan (2012) evaluate the profitability and financial
position of selected cement companies in India through various financial ratio and applied
correlation, mean, standard deviation and variance. The study uses liquidity and
profitability ratios for assessment of impact of liquidity ratios on profitability performance
of selected cement companies.
Kavitha and Palanivelu (2013) main objectives of their study is known about the
financial health of the steel industries and to analyze and compare the financial
performances of NSE listed steel industries based on ratio analysis and „Z ‟Score
(Altman/s model). They suggested that the companies‟ try to increase production and sales
get maximize profit to strengthen financial position of the NSE listed companies. The
management may utilize maximum production capacity and reduce interest burden
increase profit. The policy of borrowed financing in selected steel group of companies
under study was not proper. So the companies may use widely borrowed funds and can try
to reduce the fixed charges burden gradually by decreasing borrowed funds and enhancing
the owner’s fund. They concluded that the companies might enlarge their equity share
capital by issuing new equity shares. For regular supply of raw materials and the final
product infrastructure facilities are required further improvement.
Analysis and Interpretation
TABLE – 1: CURRENT RATIO
(Rs. in Crores)
Current Current
Years
Ratio
Assets
Liabilities
2011-2012 1078.30 1345.18
0.80
2012-2013 1129.51 1254.17
0.90
2013-2014 1408.72 1529.16
0.92
2014-2015 2029.02 2243.38
0.90
2015-2016 2017.54 2315.88
0.87
Source: Annual Report
The above table expose to view that the ratios of current asset and current liability of the
company. The current ratio of the company has been recorded as 0.80 in 2011-12. There is
a lift in the company ratio of 0.90 in 2012-13. It has been increased by 0.92 in the year
2013-14. Again it has come down to 0.90 and 0.87 in the year 2014-15 and 2015-16
respectively.
TABLE – 2: LIQUID RATIO
(Rs. in Crores)
Years
Liquid Liquid
Ratio
Assets
Liabilities
2011-2012 493.74 1345.18
0.37
2012-2013 619.85 1254.17
0.49
2013-2014 860.57 1529.16
0.56
2014-2015 1209.34 2243.38
0.54
2015-2016 1191.57 2315.88
0.51
Source: Annual report
The liquid ratio table depicts that the position of liquid asset and liquid liability of the
company. In the year 2011-2012 the liquid ratio is 0.37. It has gone up to 0.49 and 0.56 in
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the year 2012-2013 and 2013-2014.There has been a decrease to 0.54 and 0.51 in the year
2014-2015 and 2015-2016 respectively. Thus, it is concluded that, the liquid liability is
greater than the liquid asset during the study period. Hence, the company ratio has not
touch the ideal ratio.
TABLE- 3: PROFIT BEFORE TAX RATIO
(Rs. In Crores)
Years
Profit
Sales/Turnover Ratio
Before Tax
(%)
2011-2012 316.46
7126.20
4.44
2012-2013 254.42
7065.00
3.60
2013-2014 351.26
7961.85
4.41
2014-2015 456.16
10098.22
4.52
2015-2016 565.97
11243.87
5.03
Source: Annual report
The above table constitute that the profit before tax ratio of the company during the study
period. In the year 2011-12, the profit before tax ratio is 4.44 percent. The profit before tax
ratio has been reduced by 3.60 per cent in 2012-13. The ratio has gone up to 4.41 per cent,
4.52 per cent and 5.03 per cent in 2013-14, 2014-15 and 2015-16 respectively.
TABLE – 4: PROFIT AFTER TAX
(Rs. In Crores)
Years
Profit
Sales/
Ratio
After Tax
Turnover (%)
2011-2012 249.07
7126.20 3.50
2012-2013 116.02
7065.00 1.64
2013-2014 261.63
7961.85 3.29
2014-2015 347.83
10098.22 3.44
2015-2016 432.14
11243.87 3.84
Source: Annual report
The above table expose to view that the profit after tax ratio of the company during the
study period. In the year 2011-12, the ratio was recorded as 3.50 per cent. The profit after
tax ratio was decreased by 1.64 per cent in 2012-13. Again the profit after tax ratio has
been increased by 3.29 per cent in 2013-14, 3.44 per cent in 2014-15 and 3.84 per cent in
2015-16 respectively.
TABLE - 5: GROSS PROFIT RATIO
(Rs. In Crores)
Gross
Years
Sales
Ratio
Profit
2011-2012 316.46 7126.20 4.44
2012-2013 254.42 7065.00 3.60
2013-2014 351.26 7961.85 4.41
2014-2015 456.16 10098.22 4.52
2015-2016 565.97 11243.87 5.03
Source: Annual report
The above table exhibits that the gross profit ratio of the company during the study period.
The gross profit ratio is recorded as 4.44 per cent in 2011-12. The ratio has come down to
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3.60 per cent in 2012-13. The ratio has been recorded as 4.41 per cent in 2013-14. Again
there is a hike in 2014-15 to 4.52 with a continuous increase of 5.03 per cent and in the
year 2015-16 respectively.
TABLE- 6: NET PROFIT RATIO
(Rs. In Crores)
Years
Net
Sales/
Ratio
Profit Turnover
2011-2012 249.07 7126.20 3.50
2012-2013 116.02 7065.00 1.64
2013-2014 261.63 7961.85 3.28
2014-2015 347.83 10098.22 3.44
2015-2016 432.14 11243.87 3.84
Source: Annual report
The above table is expressed to view that the net profit ratio of the company. The net profit
ratio is recorded as 3.50 per cent in 2011-12. It has come down to 1.64 per cent in 2012-13
with an increase of 3.28 per cent in 2013-14. Again there is a hike to 3.44 per cent in 201415 with a continuous increase of 3.84 per cent in 2015-16.
Findings
♣ The current ratio has been increased by 0.92 in the year 2013-14.
♣ The liquid liability is greater than the liquid asset during the study period.
♣ The profit before tax ratio has been increased by 5.03 per cent in 2015-16.
♣ The profit after tax recorded as 3.84 per cent in 2015-16.
♣ The gross profit ratio is recorded as 4.44 per cent in 2011-12.
♣ There is a fluctuation in net profit ratio during the study period.
Suggestion
♣ The current ratio is less than the ideal ratio, the effective measures are to be taken
to retain the inventories and other receivables accounts of the company.
♣ The Company must make the use of effective cost control methods for further
growth for the benefit of the real owners.
♣The management of the company may try to decrease the amount of provision for
tax so as to keep the amount of wealth of the real owners of the company, i.e., the
shareholders.
♣ The Company may further increase the sales and other training activities to
improve the profitability position.
♣ The management of the company must take necessary steps to provide for the
lesser depreciation to increase the value of the fixed assets.
Conclusion
The finance is regarded as the eminent part of the business, most especially in the corporate sectors. Financial
performance analysis of TVS motor company limited reveals the satisfactory level as a

whole. Though there are fluctuations in profit, the company is running with a high profit
margin.
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A Study on Factors Influencing Apparel Buying Behavior of
Females in Organised Retail Sector in few cities of Punjab
Ms Prabhdeep Kaur Kaleka
Dr Parampal Singh
Abstract
Apparel industry is a billion dollar industry providing employment to millions of people all
over the world. Apparel industry has witnessed numerous changes over the last few
decades. This industry in India is varied in terms of its size, manufacturing, designing,
quality and quantity of products, fabrics, investment etc. This paper investigates the
apparel buying behavior of females in reference to organized retail sector in Punjab. The
results of the study reveal that various factors such as convenience and accessibility, safety
and other facilities and availability discounts were considered as important factors by
females while making purchases.
Key words: Apparels, Buying behavior, Females
Introduction
Apparel industry is one of the fastest growing industries these days. Fashion trends keep on
changing frequently and consumers these days are inclined towards wearing the latest
fashionable clothes which is giving a boom to the apparel industry. Technological
advancements, increasing competition, rise in disposable income in the recent years has led
to an upsurge to the trend progression. A competitive environment unheard of in the past
has been created with the presence of more and more brands (Rutter and Edwards, 1999).
Consumption activities are done by the consumers on everyday basis, India being a diverse
country with different cultures, has people with choices different form each other, this
becomes a challenge for the marketers to find out what exactly the consumers want and
they need to direct their efforts in meeting the consumer’s needs. Marketing can be
considered as a costumer oriented activity that fills the gap between what the company
offers and what the market or consumers want. (Campbell & Butaney, 1996)
These marketing efforts are done by various companies to increase the sale of their
products which reach the final consumers through various retail formats. According to
Phillip Kotler, “Retailing includes all those actions which are involved in selling the goods
or services to final consumers for their personal or non-business consumption”.
Indian retail sector is growing considerably and has undergone major changes in last few
decades with a transfer of consumers towards organized retailing. Due to the entry of
several new players in retail industry, Indian retail industry has come up as one of the
fastest growing industries. Indian retail industry has massive potential as India is the
second largest populated country with well-off middle class, speedy urbanization and high
in disposable income. According to Fashion design council of India (FDCI) a major role
will be played by apparels created by Indian designers in the next few years. Textile and
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apparel industry of India is the biggest source of foreign exchange for the country. One of
the largest retail segments of India is fashion and apparel retailing which accounts to
almost 39% of organized retail sector. Apparel sector in India is anticipated to grow to
$220 billion by 2020.
Punjab has come up as major center for textile industries including yarn, hosiery items and
readymade products. Development of apparel parks, constructive textile policies & other
incentives for the creation of textile infrastructure in the state have offered favorable
opportunities for investment in Punjab (Department of Agriculture, Government of Punjab)
As more and more women are entering the labor market there is key change in today’s
society which has led to the extended role of female consumers (Schiffman & Kanuk in
Shim & Kotsiopulos, 1993), consequence of which is increased disposable income for
female consumers. As a result apparel marketers recognize them as a sought after target
market (Cassill & Drake, 1987).
“Differentiation is the heart of positioning” Walker and Mullins (2008: 151), so for a
product to be successful it must be ensured by the marketers that their product or service is
different from that of their competitors and also the product positioning should be done in
a way that the difference is recognized by the target consumers. Therefore it becomes
important for the marketers to identify which factors and attributes will have strongest
influence on impacting buying behavior of consumers. This study is focused on identifying
the factors which influence the buying behavior of female consumers.
Literature Review
Dholakia (1999), concluded that shopping is a gender based activity. There are differences
between female and male buying behavior. Women buy clothes as a representation of selfdistinctiveness and status symbol whereas men focus on functional and financial benefits.
Jones (1999), through his study found out that sales persons can make shopping
experience enjoyable by giving their customers surprisingly good service. Consumers
enjoy shopping more without the presence of an overbearing sales person, however they if
a sales person is nearby and is helpful it is appreciated by consumers. Backewell and
Mitchell (2003), found that several environmental factors influence young females which
differentiate them from old shoppers. Young females take shopping as leisure and
socializing activity and consume earlier than the older generation. They have grown in an
environment which provides them with more reasons and opportunities to shop as well as
additional benefits such as internet, television and traditional catalogue based shopping.
Barletta (2003), suggested that marketing activities done for females yield better results
through higher customer acquisition and greater customer maintenance. As females are
more inclined towards long term brand relationship, enhanced loyalty means investment in
targeting females results in higher retention rates. Memon (2006), conducted a study to
find the influence of private label brands on retailing in apparels. For this purpose two
retail outlets in Ahmadabad namely Pantaloons and Westside were selected. Through this
study it was found that people are ready to switch over to other brands if same facilities are
available to them. Jinhee Nam et al (2007), studied the apparel and buying preferences of
women in America. The survey was done in regard to buying behavior, fashion knowledge,
and fashion consciousness on residents living there. Mature women subjects made their
purchases of apparel for enjoyment or need, not much for conventional use. Mishra (2008)
conducted a study to identify that spaciousness of the store, favorable demographics, and
availability of wide variety of brands, changes in life style, rise in young working
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population, modern retail formats and FDI are strengths and opportunities for retail sector.
Andrew G. Parsons, (2011), concluded that observation about a store is influenced by
interactions between sensory stimuli. Repeated contact to the same stimulus can diminish
the impact of store whereas minor alterations in stimuli can regenerate and replenish the
effect. Sullivan, Pauline et al (2012), said that it is increasingly challenging to understand
the buying behavior and psychology of generation Y consumers regardless of the fact that
they are playing a key role as decision makers in the market. Through this study the impact
of fashion involvement and perceived experiential value on generation Y consumers was
examined and it was found that these factors play a major role in determining the buying
behavior of generation Y consumers. Khan (2014), through his study found that
knowledge about customer is must while deciding on displaying the whole range of
products in the store. According to him knowledge about only the demographics is not
sufficient; retailers need to have knowledge about lifestyle and behavioral aspects of
consumers. He further emphasized that best use of retail space must be made and efficient
sales persons should be employed to boost revenue.
Objectives of the study
The study was conducted with main objective:
• To find out the various factors that motivate females to buy apparels from organized
retail sector.
Research Methodology
Descriptive research design was used for the study. The study is based on primary as well
as secondary data. Due to time and resources constraint study was limited to only three
cities of Punjab. The respondents were selected randomly among females in these cities.
Sample size of 300 respondents (100 from each city covering schools, colleges, offices and
retail stores) was collected from Ludhiana, Patiala and Mohali. A structured and reliable
questionnaire with Cronbach alpha value of 0.72 was used.
Findings
On marital status almost 72% respondents were married and 28% were unmarried. 56%
respondents lived in joint families while 44% respondents lived in nuclear families.
Maximum numbers of respondents i.e., 42% were from age group 15-25 years of age, 30%
respondents were from the age group of 25-35 years, 21% respondents were from the age
group of 35-45 years of age and 7% respondents were above 45 years of age. Regarding
educational qualification 49% respondents were graduates, 28% were post graduates while
23% had senior secondary as their qualification. 24% respondents fall in the income group
(monthly income) which is below Rs 20,000, 35% respondents are in the income group Rs
20,001 – Rs 30,001, 25% respondents were in income group of Rs 30,001 – Rs 40,001 and
16% respondents fall in income group which is above Rs 40,001. 25% respondents buy
apparels one in a month, 33% buy them twice in a month and 42% buy them randomly.
35% respondents buy formal apparels, 21% respondents buy casual apparels and 44%
prefer to buy both formal as well as casual. 68% respondents make their purchases from
malls while only 32% make their purchases from brand showrooms.
Factor analysis was done where a total of 14 statements were asked to find out the factors
that influence apparel buying behavior of females. KMO value obtained was 0.798 and
significance value of 0.00 was less than 0.05, so the data was suitable for applying factor
analysis. A total of five factors with Eigen values more than 1 were extracted. First factor
i.e., convenience and accessibility explained 38.14% of total variance and included factors
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such as convenient store location, access to number of brands in all price ranges at one
place, availability of sufficient parking space, availability of try rooms and staff of malls is
helpful. Safety and facilities made second factor with total variance of 12.23% and
included factors namely provides safe environment, facility of hygienic rest rooms, playing
area for kids, all methods of payment available and means of shopping and enjoyment at
same place. Discounts and warranty was the third factor which explained total variance of
10.86% and included factors such as promotional policies are offered, various loyalty
schemes and cards are offered and proper warranty of products is available. Forth factor
named status symbol explained 8.21% of total variance and included impressive interior
designing of the mall. These four factors together explained 69.46% of total variance.
Conclusion
Through this study it was found that majority of females buy products randomly, they
don’t have any specific shopping pattern like buying once a month or twice month. Most of
the women like to buy both formal and casual apparels. Women find convenience in
shopping and accessibility as most important factor and safety and other facilities like
hygienic rest rooms, availability of all payment options are also considered by them while
buying apparels. Availability of discounts and warranty of products also motivates female
buyers to make purchases from organized retail outlets and they consider shopping from
malls as a status symbol which is factor they consider while making apparel purchases.
References
• Bakewell, C. and Mitchell, V. (2003), “Generation Y female consumer decisionmaking styles”. International Journal of Retail and Distribution Management, 31 (2),
95-106.
• Barletta, M. (2003), “Marketing to women: How to understand, reach, and increase
your share of the world’s largest market segment.” Chicago, IL, Dearborn Trade
Publishing.
• Campbell, L & Butaney, GT. (1996), “Market segmentation: using demographics,
psychographics and other niche marketing techniques to predict customer behaviour.”
Journal of Consumer Marketing 13(2):58- 61.
• CASSILL, NL & DRAKE, MF. 1987. Apparel selection criteria related to female
consumers’ lifestyle. Clothing and Textiles Research Journal 6(1):20-28.
• Dholakia RR (1999), “Going shopping: key determinants of shopping Behaviors and
motivations”. International Journal of Retail and Distribution Management 4: 154-165.
• Jinhee Nam; Hamlin, Reagan; Hae Jin Gam; Ji Hye Kang; Jiyoung Kim; Pimpawan
Kumphai; Starr, Cathy; Richards, Lynne,(2007), “The fashion conscious behaviours of
mature female consumers”, International Journal of Consumer Studies. Jan2007, Vol.
31 Issue 1, pp.102-108.
• Jones MA, (1999), “Entertaining Shopping Experiences: An Exploratory
Investigation.” J. Retailing and Consum. Serv., 6: 129-139.
• Khan, Humayun (2014); “Visual merchandising 101- how to create store designs with
high-converting displays”; Retrieved from
www.inc.com/encyclopedia/merchandisedisplay.
• Memon S S(2006), “Garment Lifestyle Retailing Stores: Vis á Vis Impact of Private
Labels: A Paradigm Shift”, The Icfai Journal of Marketing Management, Vol. 5, No. 3,
pp. 54-69.

300

International Journal of Management, IT & Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com

International Journal of Management, IT & Engineering
Vol. 8 Issue 8(1), August 2018,
ISSN: 2249-0558 Impact Factor: 7.119
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International
Serial Directories Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in
Cabell’s Directories of Publishing Opportunities, U.S.A

•
•
•
•
•

Mishra, S. (2008); “New Retail Models in India: Strategic Perspective Analysis”;
Journal of Marketing & Communication, Vol. 4, No. 2, PP. 39- 47.
Parsons Andrew G., (2011),"Atmosphere in fashion stores: do you need to change?",
Journal of Fashion Marketing and Management, Vol. 15 Issue: 4 pp. 428 – 445
SHIM, S & KOTSIOPULOS, A., (1993). “A typology of apparel shopping orientation
segments among female consumers.” Clothing and Textiles Research Journal 12(1):7385.
Sullivan, Pauline; Kang, Jiyun; Heitmeyer, Jeanne, (2012) “Fashion involvement and
experiential value: Gen Y retail apparel patronage”, International Review of Retail,
Distribution & Consumer Research. Dec, Vol. 22 Issue 5, pp.459-483.
https://www.ibef.org/download/Punjab-July-20171.pdf

301

International Journal of Management, IT & Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com

International Journal of Management, IT & Engineering
Vol. 8 Issue 8(1), August 2018,
ISSN: 2249-0558 Impact Factor: 7.119
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International
Serial Directories Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in
Cabell’s Directories of Publishing Opportunities, U.S.A

How Online Retailing Is Changing the Purchase Pattern &
Behavior of Indian Buyers
Chetan Ahuja
Abstract
Due to the penetration of online retailing and social media, a dramatic change can be seen
in the purchase behavior of Indian customers. Availability of the internet and social media
and has made the world shorter. Customers are now more informed about the available
brands, quality of the items, newer offers and the modes of payments. The internet has
influenced the cultures too. Today “culture mix” is responsible for the type of the products
being demanded by the customers. Not only this, changed life style and increased
urbanization are also responsible for the demand for the items like canned food, ready-toserve food and bulk buying of daily use items. Sellers markets have become buyers
markets and the sellers, while having opportunities as well as challenges, are doing their
best to keep the customers satisfied by offering high quality products, freebies and discount
offers and at the same time customers are trying to get high quality products at cheaper
rates by using information available about the retail goods, through internet and social
media, so that they can get maximum out of their money.
Keywords: Indian customers, online retailing, purchase behavior
Introduction
The impact of the internet is increasing day by day. This impact can also be seen on the
purchase behavior of Indian customers. It is not only affecting the frequency of the
purchase, but also the amount, type of the commodities, and the volume of commodities
being purchased. The reach of the sellers has increased with the help of social media and
the internet. At the same time, it has benefitted the customers by providing them more
variety, quality, options and the time for the purchase. Ever increasing urbanization is
another major factor behind the changing behavior of the customers. By 2025, Indian is
going to become 5th largest consumer market in the world. Today, Indian customer is
having easy availability of credit, more choices, increased awareness, more disposable
income and easy access to the internet. All of these factors are creating a tough competition
amongst the sellers to serve this ever growing retail market. Indian customer is well known
for its value consciousness and with the availability of internet it is becoming savvier.
Social media, whereas giving a unique platform to the sellers, is also becoming a source of
tough competition for them. Today, Indian customer, by having a lot of options to do
shopping from, is getting difficult to please. A very major change which has been noted in
the buying behavior is the age group of the customer. Today, most of the decisions related
to the purchase of something are taken by the people aging from 20-35 years. It is because
of the factor that this age group is using internet a lot more as compare to any other age
group. Because the purchases are being made from the internet or atleast after viewing the
item and getting the reviews from the internet so this age group has a big say in the type of
the item purchased, amount to be spent and the brand to be purchased.
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Objectives of the Study
The objective of this study is to know the factors which are responsible for the changing
purchase behavior of the customers and the latest trends which the Indians customers are
following in purchasing the goods with the help of internet and social media.
Research Methodology
The present study is based upon the secondary data that have been collected from the
websites, books, online journals, articles websites, companies’ online portals, online
consumer forums and discussion boards.
Major Changes and Latest Trends in the Purchase Behaviour
▪ Use of Internet: According to Internet and Mobile Association of India (AIMAI), the
internet user base has grown to 375 million by October 2015. With the availability of lowcost smartphones and the low tariff of data connectivity, the numbers of internet users have
increased rapidly. This increased number of internet users has increased the number of
shoppers too who like to buy the goods online. Today, the websites like ebay, amazon,
flipkart, snapdeal and shopclues are selling almost everything over the internet. So, by the
availability of almost everything over the internet, people are doing a considerable amount
of shopping online. This has affected the businesses of those sellers who are selling the
goods offline only. Online retailers have huge budgets for advertising and by using those
funds they create magical impact over the buyers. Where online retailing is a boom for the
buyers, it is being a major setback for the offline sellers because it is eating up their
businesses due to the significant swing of buyers from offline shopping to online shopping.
▪ Brand Awareness: Brand awareness is another thing which is putting a major impact
over the Indian customers. Customers not only from urban areas but also from rural areas
have become aware about the brands. People are looking for the quality products today and
they are ready to spend money if the products really appeal them. In the earlier time,
companies were using only television, newspaper and magazines etc. as media for creating
brand awareness but today, internet and especially social media has become major source
of creating brand awareness amongst the people and more specifically amongst the youth.
Facebook, Google Plus and Pinterest are becoming very successful sources of creating
brand awareness. As per NewsCred data, images gets 94% more views as compare to the
articles with text only.
▪ Western Influence: Internet has rapidly influenced Indian customers with western
culture. It has put huge impact over the buying behavior of middle and upper class
customers in India. Western trends are being followed with open-mindedness and there is
an increased demand for western products especially clothes, foods, personal care products
and audio-video gadgets. Western products are reaching Indian customers fast via internet
and they are being accepted in India widely.
▪ Shift from Seller Market to Buyer Market: Few years back, customers were able to
buy only those items which were made available to them by the sellers. We can say that
there was only seller market. With the increased liberalization, many new product offerings
have entered into Indian markets. Restrictions on the import have been reduced and due to
the globalization Indian customers now have options to buy foreign products. So, a large
range of foreign products are being made available to the Indian customer’s offline as well
as online. Every big retailer has made country targeted websites. For example, Amazon has
made www.amazon.in especially for Indian customers, but still you can buy the goods
from USA, UK and Canada from the website www.amazon.com. The tariffs and duties
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have been decreased so the foreign products can be imported with an ease. If something is
not available domestically, then it can be purchased from foreign market online retail
stores like BestBuy.com. To encourage the customers to buy domestically, Indian sellers
are providing foreign goods in India itself to fulfill their needs. It has broadened the market
for Indian customers and the markets which were seller markets have become buyers’
markets because of the options available to the buyers. There is a major impact of internet
users over this. Still, a large portion of internet users are males and they are the buyers of
most of the items. It is very important for the sellers to please the male segment.
▪ Green Products: Green products are those products which do not put any negative
impact over the environment. Constant exposure over the television and the internet has
made people aware about the environment protection. Today, Indian buyers want to buy
those products which are energy efficient, recyclable, and which are not harmful for the
environment. Today the customers are more interested in the solar products instead of
those which run from the thermal energy. People are ready to buy solar products, even
when they are more costly, because they are good for the environment and pay in the long
run. They prefer those books which use recyclable or environment friendly paper. They
demand those bags which use artificial leather instead of genuine leather just to protect the
wildlife.
▪ Quality Consciousness: Indian customers have become conscious about the quality of
the products. Even if they don’t buy branded products they ask for the high priced items,
because it’s a conception that high priced items offer high quality. Like discussed earlier,
today customers have more disposable income as compare to few years back. They spend
this extra income over the quality products. They like to visit showrooms rather than
visiting to smaller shops. Increased brand awareness, more available income, trendy
lifestyles and status is pushing the Indian customers towards organized big retailers for
fulfilling their demands for the quality products.
▪ Buying From Organised Retailers: More and more customers today are buying their
daily need items from the stores like easy Day. These stores are organized retailers. There
are a lot of factors due to which customers are getting attracted towards these stores. Few
of these are standards, fixed prices, quality items, proper billing, and all items under one
roof, daily offers and big discounts. Not only this, all the major retail stores like Big
Bazaar, Spencer’s and D-Mart etc. offer large variety, a lot of products, freebies and
discount offers. It’s a major factor which is magnetizing Indian people towards these
stores.
▪ Time Saving Methods of Buying: Increased sway of urbanization is preventing the
customers from frequent visits to markets. So, people today, prefer to do bulk buying. Like
discussed earlier, stores are providing discount offers, coupons and freebies on the bulk
buying which is another major reason behind bulk purchase by the customers. Not only the
products are being purchased in bulk, but the type of products being purchased is also
changing. Due to the continuous business and changed life style, people like to buy items
which are really time-saving for them like ready-to-serve food, bulk recharge coupons, and
family packs etc.
▪ Opinion Based Buying: Online retailing websites like Amazon and Flipkart offers an
option where the customers can submit their reviews after buying the items. Their reviews
help the potential buyers in the purchase decisions. It has been a trend lately that before
you buy something, you check the reviews and collect opinions about that item. Thereafter
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you can decide whether you want to buy the product or not. Easy access to the internet and
more and more available information has made the customer tough to be convinced and
hard to sell.
Conclusion
Behaviour of Indian customers is changing rapidly and dramatically. Online retailing is
putting much influence over the purchase behavior of the customers. Customers are buying
hundreds of items via online retailing ranging from daily ration to clothes, computers,
laptops, mobiles and other costly items. With the passage of time, customers are becoming
more informed, more savvy and more conscious about the quality. Due to the increased
awareness about the brand and the quality it is becoming difficult for the small sellers to
establish themselves. The reason is that to establish a brand, you need to spend a lot of
money on creating a buzz and you must have a lot of resources to gain the exposure. Small
sellers don’t have these essential factors at their disposal. But at the same time, websites
like Snapdeal & Ebay are giving platforms to the small sellers to sell the products and
establish their customer base online. Social media sites like Facebook, Twitter and
Instagram are also playing major roles in marketing the goods and the services. It’s also
helpful for the customers because by visiting these websites the reputation of the sellers
and the specification of the items to be purchased can be checked very conveniently.
Today, customer has easy access to the information via internet and it can easily post and
share its post purchase experience with the whole world, so to keep up with the increasing
expectations of the customers it is necessary for the sellers to provide quality products at
appropriate rates. Rural markets are still a challenge for the organized retailers. Rural areas
also lag in the internet services, so it is still difficult to tap these markets. Indian customers
have a large chunk of disposable income which they are ready to spend over the branded
and quality items but in order to take advantage, sellers must crack the code of earning
profits while facing challenges like competition, ever changing fashions, continuous
demand of discounts & freebies, production of quality goods at cheaper rates etc.
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The Impact of Social Media Platforms Startups In India
Chetan Ahuja
Abstract
This study gives an understanding of how social media websites can benefit startup
companies and entrepreneurs who face tough living concept in the business world. Every
year thousands of new startup companies emerges and hope to be the grand success only
few are there who experience a great success within limited time. Only few who are
blessed with a great idea which is even with a better leadership, while many of them do not
make it a great success. One word which holds true is that the success of a product lies in
what we call “Marketing”. These days traditional marketing has been taken place by Social
Media Marketing which is effective as well as lower in costs. Here we will study how
SMM is helping new startups in gaining momentum in their marketing campaigns.
Key words: Marketing, SMM, social media marketing, Social Media
Introduction
Few years ago, startup companies had to face a number of difficult decisions for marketing
their products. They had to determine the features of product and their quality, establish
accompanying services, setting the price, determining the channels of distribution,
deciding about limit of spending on marketing and being able to decide how to divide their
resources with advertising, sales force, and other tools of promotion. It would result in
taking much longer time to establish any company and to get into the marketing and of
course will result in higher marketing cost.
To reduce the costs the companies and almost every type of business have shifted their
marketing efforts towards social media marketing. But it does not mean that it is a miracle
that will take your business to next level. Even SMM (Social Media Marketing) will also
need a proper strategy to market your product. If you have started using social media for
your marketing campaigns then you must follow below points which will make more sense
to the startup companies.
Regular evaluation of social media strategy
There is a need to create new ideas for your startup because the companies will get
overwhelmed and good growth in really less time. In case you have a good social set up
figure and you are following regular checks for all of your channels in order to maintain a
steady presence, then it will be a boon for your business.
You need to choose right social network for your business
Every social network is not for every kind of business. Facebook may have billions of
users, but if your potential customers are not a big part of Facebook’s user base then it
cannot be the right social network for any of your marketing campaigns. You will have to
find the target age group of your audience, their location and the nature of your services in
a proper manner. There are so many other social networking sites like LinkedIn, HubSpot
and Twitter etc. that will help your business to boost in well-mannered way.
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Customer interaction on social media
Handling the situations openly, transparent conversations and face to face communication
can be very crucial for your business. It all depends upon how to respond to the comments
and the suggestions made by the customers. The social media that you choose should be
giving you this opportunity that you can handle customers’ requests online and
transparently.
Do experiments without fear
There is a need to do experiments in marketing without any fear. If you want to learn some
practical things then you need to think outside the box. In order to gain confidence of the
customer and do split tests and to get results, you need to do experiments. While doing
experiments never worry about failure, because if you are successful, then it will be great
for your business but if you are not, then you will learn those things which are not
mentioned in the books.
Appoint Human Resources to utilize on social media
Companies should appoint human resources to be utilized on social media. There must be
some posts on which responsible persons be appointed who will work on social strategies
of the company. To drive the resources, social media can be used itself. The resources
generated through social media can be used to manage social media too. There are so many
websites where the people who are willing to work for social media marketing can be
engaged.
Create a blueprint to do social media strategy before working on it
There is a need to create a clear cut strategy before working on social media. You need to
know your goals, objectives and plan on how to use social media for the exposure. You
must make plans for your targeted audience and study how other successful businesses are
using social media for their benefit. After making the proper study the same strategy and
blueprints can be adopted for your own business.
Top Social Networking Sites Information 2018
Social Networking
Category
No of Users
Site
General Posts, Messages, Videos,
Facebook
1.26 Billion
Communication
Twitter
Micro Blogging, Real Time
348 Million
Pinterest
Online Board for organizing and sharing
193 Million
things you love
Tumblr
Micro Blogging platform, social
393 Million
networking site
Pinterest
Online Board for organizing and sharing
203 Million
things you love
Flickr
Photo sharing, commenting and
63 Million
photography related networking
Tools to measure the metrics
There are a lot of viable metrics that startups can use to measure the success of their social
media efforts. Startups can easily gather a lot of metrics from which they can plan the
future strategies as well as their implementations. You need to know your demographic
social media usage by your potential customers, there could be many interesting findings
about their social media habits. Following that data you can make your strategies more
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effectively and can implement it in more meaning way.
Get funded with social media
In case you are very much sure about your business idea and your company is a quick start
then you could probably get funds from many venture capitalists and investors. The capital
provided by them can be a one-time injection of seed money or it can be an ongoing
support to carry the company through its difficult times in the financial crisis. There are
some startups who have gained more seeding than usual. Social media can really help in
gaining attention of angel investors.
Examples of Funding through Social Media
1. Dropbox: This website raised $500 million from the investors: Accel Partners & Y
Combinator and now its valuation is around $10 billion.
2. Uber: Latest money raised was $1.2 billion and now the current valuation is $40
billion valuation.
3. Snapchat: After it has turned down a $3 billion acquisition offer from Facebook,
Snapchat raised $150 million and then attained a valuation of $10 billion.
All these companies used majority of activities for funding though social media in their
initial stages and got successful funding for their businesses.
Interestingly, initial funding has become very famous in startup companies, companies are
becoming very popular within no time with the help of seed capital and are gaining more
exposures in the market. India has emerging and attracting huge shots for funds, we have
one good example for this Indian business Tycoon who is Ratan Tata.
Sanchit Sethi who is the Founder of Stay Uncle which is a hotel booking website says that
he had found an angel investor Ajay Naqvi, through LinkedIn which is a very famous
social media website. However finding angel investor directly is a very difficult task
sometimes he made an effort using social media platform for his success.
Community plays a key role on understanding the startup products very quickly. We have
found ideas that a startup should adopt to make changes in their social activities which can
bring great results even in small run as well as in long run.
Conclusion
In today’s world, for the business exposure, whether you are a startup company or a small
business, it is no longer a choice to ignore social media as a medium of communication,
recruitment and promotion of business and generation of revenue. Any business who is
new to the internet should take social media seriously. Each platform has a unique
audience of its users, but their own cultures as well as exposures. There are so many social
media websites, which has a huge user base where social media strategies cab be
implemented and those websites will help one to reach and engage existing and potential
clients. It can be said that to spread the word about ones products and services in the
market social media websites are the best places online. It is in the best interest of most
startup companies that they have dynamic and engaging social media presence before
launching their most of the products. It should be understood that not all startups are
getting successful even after presenting themselves on social media. The successful
startups should also be flexible enough to adopt internet and create their present on the
social media websites. If we talk about failed startups then we can say that there is a lack
of foresight and good strategies. It is strongly recommended that the startup companies
should adopt the latest trends as well as the technology of Social Media platforms to make
their businesses long lasting and successful enough. World Wide, there are approximately
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more than 1800 social media websites ranging from 200 followers to a billion of followers,
there is more future market and hence it is proved that social media marketing can create a
place in high ranking of marketing platforms for any business online, especially for a
startup company to move in today’s fast paced competitive world.
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Dio 3-tuples for Star Number
R. Radha
G. Janaki
Abstract
We search for three distinct polynomials with integer coefficients such that the product of
any two members of the set increased by a non-zero integer (or polynomial with integer
coefficients) is a perfect square.
Key words: Dio 3-tuples, Star number, Polynomials.
Introduction
The enthralling branch of Mathematics is the theory of numbers where in Pythagorean
triangles have been a topic of interest to different mathematicians and to the followers of
Mathematics, because it is a treasure house in which the search for many hidden
connection is a treasure hunt. In [1-7], theory of numbers was discussed. Many
mathematicians considered the problem of the existence of Diophantine triples with the
property D(n) for any arbitrary integer n and also for any linear polynomials n [8-11].
Notation
Starn= 6n(n-1) +1
Definition
A set of three distinct polynomials with integer coefficients (a1, a2, a3) is said to be a dio 3tuple with property D(n) if ai  a j + n is a perfect square. for all 1≤ i < j ≤ 3 where n may
be non-zero integer or polynomial with integer coefficients.
Method of Analysis
Case 1: Construction of Dio 3-tuples for star number of rank n and n-1.
Let a = star n , b = star n-1 be Star numbers of rank n and n-1 respectively such that ab+3 is
a perfect square say  2 .
Let c be any non-zero integer such that

2
2
bc + 3 = 
ac + 3 =

(1)

(2)
setting  = a +  and  = b +  , subtracting (1) from (2) we get

c = a + b + 2

similarly by choosing,  = a −  and  = b −  we get c = a + b − 2
Here we have  = 6n 2 − 12n + 4 and the two values of c are given by
c = 24n 2 − 48n + 22 and c = 6
Thus we observe that 6n 2 − 6n + 1, 6n 2 − 18n + 13, 24n 2 − 48n + 22 and

6n

2

− 6n + 1, 6n 2 − 18n + 13, 6 are the Diophantine triples with the property D (3).

Table 1
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n
D(3)
1
(1,1,-2) and (1,1,6)
2
(13,1,22) and (13,1,6)
3
(37,13,94) and (37,13,6)
4
(73,37,214) and (73,37,6)
5
(121,73,382) and (121,73,6)
We present below, some of the Dio 3-tuple for star number of rank mentioned above with
suitable properties.
Table 2
a
b
c
D(n)
24n 2 − 48n + 26
6n 2 − 6n + 1
6n 2 − 18n + 13
D(24n2 − 48n + 23)
2
2
24n − 48n + 24
D(12n2 − 24n + 12)
6n 2 − 6n + 1
6n 2 − 18n + 13
4
2
24n − 48n + 22
D(3)
6n 2 − 6n + 1
6n 2 − 18n + 13
6
24n 2 − 48n + 20
2
2
D(−12n2 + 24n − 4)
6n − 6n + 1
6n − 18n + 13
8
Case 2: Construction of Dio 3-tuples for star number of rank n and n-2.
Let a = star n , b = star n-2 be Star numbers of rank n and n-2 respectively such that ab+12
is a perfect square say  2 .
Let c be any non-zero integer such that

2
2
bc + 12 = 
ac + 12 =

(3)

(4)
setting  = a +  and  = b +  , subtracting (3) from (4) we get

c = a + b + 2

similarly by choosing,  = a −  and  = b −  we get c = a + b − 2
Here we have  = 6n 2 − 18n + 7 and the two values of c are given by
c = 24n 2 − 72n + 52 and c = 24
Thus we observe that 6n 2 − 6n + 1, 6n 2 − 30n + 37, 24n 2 − 72n + 52 and

6n

2

− 6n + 1, 6n 2 − 30n + 37, 24 are the Diophantine triples with the property D(12).

n
1
2
3
4
5
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Table 3
D(12)
(1,13,4) and (1,13,24)
(13,1,4) and (13,1,24)
(37,1,52) and (37,1,24)
(73,13,148) and (73,13,24)
(121,37,292) and (121,37,24)
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We present below, some of the Dio 3-tuple for star number of rank mentioned above with
suitable properties.
Table 4
a
b
c
D(n)
6n − 6n + 1

6n − 30n + 37

6n 2 − 6n + 1

6n 2 − 30n + 37

6n 2 − 6n + 1

6n 2 − 30n + 37

6n 2 − 6n + 1

6n 2 − 30n + 37

2

2

24n 2 − 72n + 48

28
24n 2 − 72n + 50

26

D(−24n2 + 72n + 12)
D(−12n2 + 36n − 1)

24n 2 − 72n + 52

D(12)

24
24n 2 − 72n + 54

D(12n2 − 36n + 38)

22
Case 3: Construction of Dio 3-tuples for star number of rank n and n-3.
Let a = star n , b = star n-3 be Star numbers of rank n and n-3 respectively such that ab+27
is a perfect square say  2 .
Let c be any non-zero integer such that

2
2
bc + 27 = 
ac + 27 =

(3)

(4)
setting  = a +  and  = b +  , subtracting (3) from (4) we get

c = a + b + 2

similarly by choosing,  = a −  and  = b −  we get c = a + b − 2
Here we have  = 6n 2 − 24n + 10 and the two values of c are given by
c = 24n 2 − 96n + 94 and c = 54
Thus we observe that 6n 2 − 6n + 1, 6n 2 − 42n + 73, 24n 2 − 96n + 94 and

6n

2

− 6n + 1, 6n 2 − 42n + 73,54 are the Diophantine triples with the property D(27).

Table 5
n
D(12)
1
(1,37,22) and (1,37,54)
2
(13,13,-2) and (13,13,54)
3
(37,1,22) and (37,1,54)
4
(73,1,94) and (73,1,54)
5
(121,13,214) and (121,13,54)
We present below, some of the Dio 3-tuple for star number of rank mentioned above with
suitable properties.

Table 6
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a

b

6n 2 − 6n + 1

6n 2 − 42n + 73

6n 2 − 6n + 1

6n 2 − 42n + 73

6n 2 − 6n + 1

6n 2 − 42n + 73

6n 2 − 6n + 1

6n 2 − 42n + 73

c
24n 2 − 96n + 92
56
2
24n − 96n + 94
54
2
24n − 96n + 96

D(n)

D(−12n2 + 48n + 48)
D(27)

52

D(−12n2 + 48n − 48)

24n 2 − 96n + 98
50

D(24n2 − 96n + 71)

Conclusion
In this paper we have presented a few examples of constructing a Dio 3-tuples for star
number of different ranks with suitable properties. To conclude one may search Dio 3tuples for other numbers with their corresponding suitable properties.
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A Detailed Study to Understand the Significance of Automation
of the Retail Industry
Debasis Dash
Dr. Pushpendra Khandelwal
Dr. Subash Chandra Nath
Abstract
This article focuses on the benefits that have been derived by the Retail Industry due to
automation of its processes. This study helps us to understand in details the entire process
of retailing starting from management of supply chain to collection of cash from the
ultimate customers. Hence, we have focused on the entire flow chart of Retailing and tried
to show what is the automation systems involved at each stage of the flow chart and what
are the benefits received from use of the automated systems. Further, we have tried to put
down the technologies that are available to help retail go automated. Examples of
companies that have adopted automated processes and a case study is used as well to show
the effects on the retail giants before and after automation.
Introduction
“A T Kearney, a US Based global management consulting firm has ranked India as the
fourth most attractive nation for retail investment among 30 flourishing markets”, as per
shine.com reports. Presently, the retail sector is contributing to 16% of the country’s GDP
as per financial reports 2016-17, that stands at 47 Lakh Crore US dollars.
Retail is the buzzword in the Indian business economy and is picking up its spread quite
quickly. Given the size and potential of the sector it is anticipated that by 2020 the market
would grow so large that it would perhaps be impossible to keep a track of its processes
manually. Keeping this in mind most of the retail giants are willing and interested to adapt
to the latest technologies for automating their systems which would make the processes
speeds up and at the same time will allow low cost involvement. In fact, many of these
giants have already started working on it and are getting software and processes designed
to get ahead of the rest as soon as possible.
Present and future growth and the competitive advantage in retail will depend largely on
the retailer’s ability to effectively develop and execute a smart digital way to do business.
Also, it has o be kept in mind that any new adaptation of technology should be easily
adaptable and user friendly, preferably for the staff and the customers. Since, technology is
changing every day, modifications in processes need to be fast and latest, and else, success
is hard to come.
Importance of Automation in Retail Industry
Automation uses various equipment’s such as machinery and computers to reduce human
intervention in the process of retailing. The greatest benefit of automation is saving the
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labour cost. It also helps save energy and raw materials thereby ensuring better quality,
speed and accuracy.
Automation is specifically useful due to the following advantages:
i)
It helps increase the productivity in terms of volume.
ii)
It allows output to be consistent.
iii)
It improves the robustness of the processes.
iv)
It helps improve and maintain a standardized quality.
v)
It reduces cost related to human labour and expenses related to production.
In this article we shall focus on three areas of retail industry where automation has
happened or has been happening in the recent years; and has helped retailers grow their
revenues through increased business volumes. These areas are: Supply Chain Management,
The Retail Store and The Payment Process.
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Figure 1.1
Supply Chain Management in Retail
Supply Chain is a process that deals with planning, procurement and movement of
inventory into the retail store. Every activity in the chain is interlinked with another
activity or many activities at a time. The individual activities of SCM process includewarehousing, distribution, transportation (which includes both inbound and outbound
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movement of merchandise. The supply chain is responsible to manage the process of
sending the right product, at the right time, in right quantities to the right place.
Information Technology tools have proved to be very helpful to the retail Supply Chain
Management in the recent years; by reducing the cycle times and achieving efficiency in
terms of accuracy.
Originally the SCM evolved due to pressure of cost largely. Hence, maximum efficiency
while procurement and logistics is needed. Further the tools that technology has provided
prove it helpful to make this possible.
Tools used by the Supply Chain Management Process in Retail:
A) Electronic Data Interchange (EDI)
Popularly recognized as EDI, the technology is widely used by supply chain partners to
exchange necessary information regarding a common business activity. Usually this
technology is applied or used by organizations that have long term trade relationships. In
retail, the retailer supplies electronic point of sale (EPOS) data instantly to the suppliers
about the items being sold. This helps the concerned supplier to be aware of the sales
pattern and analyze the future demand pattern of various products under its umbrella at
various retail outlets. Among the various functions of the EDI are sending invoices, bills,
confirmation of dispatch, shipping details, tentative arrival details, etc. among the various
advantages of using the EDI, some are- reducing processing cost, reduced labour
interference, minimizing the chances of errors, quick processing of information, better
customer care, reduced paperwork, increased productivity, etc.
B) Bar Coding and Scanner
Barcodes represent a number or code in the form, suitable for reading by a machine called
the scanner. It is widely used throughout the supply chain to track products at different
stages through which a product passes. Before finally being owned by the consumer. The
Warehouse Management System can identify the goods that are received by the
warehouse, and then it can add the new goods received to the stock existing stock of the
warehouse. Once goods are arranged inside the warehouse, the bar code is used to find out
the location of the coded stock in the warehouse, and once dispatched outside the
warehouse the stock is amended by the warehouse management system automatically. The
bar code scanners are visible essentially at checkout points, where is scans the product for
necessary information such as company, product code, etc., and helps deletion of the same
from the stores stock.
C) Enterprise Resource Planning (ERP)
Commonly known as ERP, these systems help automate all activities and functions of a
business. They capture information through data fed, for the entire business into a single
computer package that proves to be a single source key for all activities of a business, likecustomer orders, inventory management and matters related to the accounts. The ERP
achieves a high level of integration by the use of a single data model, which helps develop
a common understanding of what the shared data represents and how to interpret by using
a preset rule.
D) Warehouse Management System
The warehouse management system controls activities such as receipt of goods, allocation
of storage location, recording of storage location, and filling up the picking locations, order
picking, order assembly and stock rotation. The Warehouse Management System provides
the advantage of stock holding in real time. It may also include, if required, Automated
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Storage and Retrieval Systems (AS/RS), Automated Guided Vehicles (AGV), Conveyors,
Carousels, Sortation Systems, etc.
E) Transportation Management Systems
More insight and visibility is provided for orders and shipments. It helps address
scheduling issues. Timely communications and status reports can be obtained with the help
of this system, which further helps in creating efficiency in its routing systems.
Example of Target Corporation
Initially Target was making transportation requests manually for inbound shipments. There
was limited visibility for shipments and as a result of this there were more numbers of lessthan-truckloads, which proved to be very costly affair. Implementation of the
Transportation Management System resulted in target vendors submitting relevant freight
information electronically with increased speed and efficiency. The new system resulted in
improved cost control, better labour planning and reduced administrative overheads.
F) Inventory Management Systems
Implementation of the modern inventory management system was possible during the late
1990s, due to the computers and software advances that was taking place during the same
time. The system operates in a roundabout manner which covers everything starting from
purchase tracking to inventory monitoring to reordering. Wal-Mart the world’s largest
retail chain stocks items from almost 70 countries, at any given time. This would never
have been possible if Wal-Mart had not resorted to an effective and efficient Inventory
Control System. It is this system, which has allowed Wal-Mart to continue with its USP
(Unique Selling Proposition) of EVERYDAY LOW PRICING. The system makes it sure
that customers have what they need and at the same time retailers maintain as little stock as
required. A badly managed inventory will certainly lead to disappointment of customers,
too much cash held by in warehouses and a much slower rate of sale.
G) Electronic Supply Chains (ESC)
Electronic Supply Chains are supply chains that are electronically facilitated through the
EDI or the internet between the trading businesses. The EDI connects the users through
Value Added Networks (VAN); on the other hand the internet connects users through open
networks that use standard protocols. The electronic Supply chain, also known as e-Supply
Chain, allows participating firms to buy, sell and move products, services and cash,
information exchange like products, inventory, forecasting and replenishment , vendor
Management, Efficient Customer Response and Quick response, etc.; among suppliers,
Manufacturers, Distributors and Retailers. Companies like Amazon are the first to use this
tool.
Tools used by the Retail Stores
Coming out the supply Chain Management’s adoption to technology, the retail stores are
also very savvy towards using the latest technologies to boost sales. The retail outlets are
sale points and customers look for ease in the process of purchasing an article. Keeping
this aspect in mind the retailers are using technology to allow customers the delight of
making a purchase.
Below are a few examples that cite the use of IT tools inside the retail store to allow more
convenience of shopping:
A) Location Based Application And Mobile Promotions
Location based application and mobile promotions helps the retailers build confidence as,
these have a huge impact on the customer’s purchase decision. Usually, a purchaser makes
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a purchase decision before stepping into the retail store with the help of internet, online
reviews of existing users or experts, friends and relatives who are using the same or similar
products, etc. But this decision can be enhanced and modified to an instant purchase
decision for a new unplanned product while they are inside a store, purchasing a preplanned product. This increases the chances of purchasing more products as well as related
or even complimentary products.
It is usually noticed that the customer who has already made the purchase decision before
he enters the store and hence, rushes to the place where his decided product is placed in the
store. In the process he only visits 20-30% of the entire shopping area of the store, thereby,
reducing the chances to see and decide on extra purchases instantly.
Therefore, in store based mobile shopping applications such as Foursquare, Shopkick,
Lookup, PepperTap, Grofers, Innoz, etc., prove useful as most customers these days carry
smart phones with themselves. The in-store mobile promotion creates the potential for
growing sales from more time spent by customers on shops. These in-store applications
provide location sensing features to offer product information, coupons, and other related
offers when, shoppers are still conveniently positioned to buy. They attract customers as
they offer reward points that are immediately redeemable in the store. Customers get
reward points each time they enter the application and use it. It helps the store to receive
instant messages from the customers which inform the staff that customers are in store.
This helps stores to track the customer’s purchase history and anticipate what he/she might
intend to buy next from his/her purchasing habits.
Such applications also help customers interact with shopping assistants and book
appointments and can ask for suggestions and expertise from the assistants before finally
deciding to purchase the product. It also allows the customers to get informed about the
schemes, discounts, and offers of the store from time to time.
B) Mobile Point of Sale
The orthodox process of point of sale popularly known as POS in marketing has proved to
be cumbersome and irritating both for the customers and the people at the cash counter of
retail stores. Standing in long queues to reach the cash counter and then the process of
payments at the cash counter before finally owning a product has proved to be a hindrance
in modern retail. Research has also proved that this process has created negativity towards
purchasing from malls and other retail giants.
The mobile point of sale is quite similar to its earlier counterpart, but has proved itself fast
enough and convenient for both customers and sales staff of stores. This technology has
helped collection of sales data at the place of sale. The mobile POS has allowed the
assistants the freedom of accepting payments anywhere in the store and hence spends more
time with the customers. This has helped the stores staff to provide customers with service
directly on the shop floor where they have a chance to influence their purchasing decisions
which include- additional services such as recommending a related or complementary
product; informing on special offers and schemes; gathering suggestions and feedback
from customers to improve service quality, product quality, etc.
Hence, mobile POS can be effectively used as a cost saving tool to solve the queue
problem. Again, the extra ease of being served at the place the product is picked adds to
the customer delight.
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C) Personal Shopping Assistants
Personal Shopping Assistants or PSAs are touch screens with built in wireless connectivity
which allow or make sure that they can move inside the store and can be attached to the
shopping carts used for shopping by the shoppers/customers. It is loaded with the retailer’s
website, product offerings, digital fliers, events in the store, and much more. Besides, the
PSAs provide for scanning, layouts and navigation facilities and capabilities of the store,
that prove extremely useful to big retail stores.
This also provides for a running total of the customer’s purchase at the end of each product
purchase. This helps customers keep a track of how much they have already spent for
purchases, and what more they can still purchase with updated calculations of their pocket
balance. The scanning function helps customers to be sure that the product they have
selected for a purchase is actually listed for sale.
In relation to the recipes and products on sale the assistants also serve as a tool for cooking
inspiration. The customers scan the product bar codes of the discounted products to access
a list of possible recipes to choose from. Thus, customers can narrow down the list by
entering their personal preferences and hence, eliminate those recipes that might contain
health threatening ingredients.
The time bound constraint customers are actually the ones who are highly benefited from
the assistants. Since, these customers target a speedy checkout, the assistants prove handy.
As the contents of the shopping basket are pre-scanned the customers need not take their
shopping out of the basket at all and hence do not require placing the articles on the
conveyor belt.
Also the payment process is made easier as the total of shopping is already done by the
assistants and the same is instantly conveyed to the cash system. The customers only need
to pay a pre-known amount at the cash counter to complete the process of purchase.
D) Electronic Price Tags
An electronic price tag is used by retailers for displaying product pricing on shelves.
Typically, electronic display modules are attached to the front edge of retail shelving. Such
modules use electronic paper (e-paper) or liquid crystal display (LCD) to show the current
product price. A special network known as communication network helps the price display
to be updated automatically whenever a change in the price of a product is seen.
The benefits provided by the electronic price tags are:
• The customers will know the benefits of accurate pricing that saves them time and
trouble at the cash counter.
• Potential arguments between the customer and the cashier can be avoided.
• It helps making the shopping experience pleasant for the customers
• It reduces the possibility of returned products that customers either leave directly at the
cash counter or return later due to a higher than expected pricing.
• Labour cost in terms of creating and informing price to customers for various products
is saved.
E) Radio Frequency Identification (RFID) Technology
Three parts namely- a reader, a transponder and a computer network comprises the RFID
system. He reader primarily identifies a small transponder by sending out radio signals on
a continuous basis. The transponder is usually attached to the product (Packaging of a
product) and responds to a signal. This information is then communicated through a
computer network that processes the data.
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The RFID improves traceability within the whole supply chain which means that the
retailer is able to track down the flow of goods in the distribution channel at any given
point. This helps proper inventory management. Further, the RFID reduces the chances of
products getting lost. It also helps locating the products in large stores and warehouses and
at the same time helps inspection of presence of all items or products. All this helps
increase customer delight.
RFID is appreciated by customers as it proves to be an ideal tool to reduce time t cash
counters. As already discussed the transponder receives the signal and communicates the
cash system the product details including price, thereby, helping a speedier checkout
process.
Tools used for making payments easier at retail purchases
Purchase is never complete unless the price for a product is finally paid by the customer.
Again the waiting time for your turn to come to make the payment at times irritates the
customers. This is also one of the reasons as to why the shoppers are switching to online
procurements rather than purchasing from physical stores.
This necessitated few changes in the approach of retailers. With technology changing very
fast and customers are aware and are adopting those technologies, retailers should facilitate
technological tools to help customers to procure more products due to the feel comfortable
attribute. Some such changes have been adopted by and large by retail giants and have
benefited their businesses through cost reduction and revenue generation.
Few such inclusions are:
A) Use of swipe Cards (Debit, Credit, Shopping Cards)
A swipe card is a plastic card with a magnetic strip on it which contains information that
can be read or transferred by passing the card through a special machine, that is capable to
read the details encoded in the magnet strips.
A debit card (also known as a bank card or check card) is a plastic payment card that can
be used instead of cash when making purchases. It is similar to a credit card, but unlike a
credit card, the money comes directly from the user's bank account when performing a
transaction.
A credit card is a payment card issued to users (cardholders) to enable the cardholder to
pay a merchant for goods and services, based on the cardholder's promise to the card
issuer to pay them for the amounts so paid plus other agreed charges. The card issuer
(usually a bank) creates a revolving account and grants a line of credit to the cardholder,
from which the cardholder can borrow money for payment to a merchant or as a cash
advance.
A Gift card is a prepaid payment card that contains a specific amount of money and that
anyone can purchase and use, regardless of their credit score. Gift cards can be used for
many of the same purposes as credit cards, but because they do not involve taking on debt,
they do not require a credit check. Gift cards fill the role that paper gift certificates used to
play, but with additional features thanks to improved technology. The rationale for using
the technology for different types of customers is different for purchase of
difference/similar products, as shown in figure 1.2.
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Figure 1.2
B) Mobile Payments and Digital Wallets
With smart phones in every pocket, mobile digital services are on a high. People have
started using smart phones as a single point of interaction for almost every activity which
includes- electricity and telephone bill payment; online purchases using debit or credit
cards or even e-banking; travel, movie, hotel bookings etc.
Digital applications such as RuPay, Google Wallet, PayPal, Paytm, yatra.com, loan
assistant, cam scanner, etc. are proving very convenient for the customers to transact. This
has practically given a new tool for business in India, which is popularly being called as
M-Commerce or Mobile Commerce.
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Conclusion
Though the technological developments are being used widely worldwide to make retail a
more attractive place for customers, developing countries like India are yet to explore the
benefits to a maximum. But, yes, in the years to come and the Government focusing on
digitization, it is expected that the Indian retail industry will soon catch up with global
standards of use of technological developments and be one of the hottest market places in
the world. But, yes the faster to technological adaptation the better is it for the smooth run
and growth of business.
E-commerce is expanding steadily in the country. Customers have the ever increasing
choice of products at the lowest rates. E-commerce is probably creating the biggest
revolution in the retail industry, and this trend would continue in the years to come.
Retailers should leverage the digital retail channels (e-commerce), which would enable
them to spend less money on real estate while reaching out to more customers in tier-2 and
tier-3 cities.
Both organized and unorganized retail companies have to work together to ensure better
prospects for the overall retail industry, while generating new benefits for their customers.
Nevertheless, the long-term outlook for the industry is positive, supported by rising
incomes, favorable demographics, entry of foreign players, and increasing urbanization.
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Stress and deformation analysis on 8-way hacksaw machine
frame
Shubham Prashar 
Prateek Gupta
Ashutosh Singh
Devendra Jha
Abstract
Aim of this paper is to propose an Eight-Way Hacksaw Machine. We designed our
proposed model on designing platform DS Solid Works. In this 8-Way Hacksaw Machine,
we will use 3 types of hacksaw frame material (4340 steel, plain carbon steel, carbon
steel). For calculating deformation stresses on hacksaw frame we assumed Von-Mises
Theory on Solid Works Simulation at different loading scale (15N, 20N, 25N, 30N).
Finally, we found the best hacksaw frame material for different loading condition. It is
expected that, this work will help researchers, designers and practicing engineers by
making them aware of current trends in this immensely relevant topic that has become a
necessity for the very survival of the manufacturing sector.
Keywords: Eight-Way Hacksaw Machine, Slotted Link mechanism, Multi-purpose, Power
Hacksaw.
1. Introduction
The saw was one of the first innovations of Metal Age. It was developed with smelted
copper, from which a blade could be cast. Many of the early copper saws have the general
appearance of large meat-craving knives. During the Bronze Age, saws became much more
widespread in the woodworking. It was in this time that the modern form of the saw began
to come into play. Some of the saws used resembled hacksaw blades of today. Iron saws
started to be produces in the mid-7th century BC. The Romans, added many improvements
to simple says which made them easier to work with. While saws for cutting metal had
been in use for many years, significant improvements in longevity and efficiency were
made in the 1880s by Max Flower-Nash. Clemson, founder of Clemson Bros., Inc of
Middletown, New York, United States. Clemson conducted tests which involved changing
the dimensions, shapes of teeth, styles of set, and variable heat treatments of blades.
Clemson claimed enormous improvements to the cutting ability of blades and built a major
industrial operation manufacturing hacksaw blades sold under the trade name Star Hack
Saw. In 1898, Clemson was granted US Patent 601947, which details various
improvements in the hacksaw. Practically, we use hacksaw machine for cutting operation.
In this machine, frame plays a very important role because we apply force on frame.
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Therefore, designing of hacksaw frame is important parameter. Till now, no one researcher
did this work. In this paper we will find out the stress induced on the frame on various
loading condition. We designed our model on designing platform and find out the different
result. The following table represents the different components which we are using in our
model.
Table 1: List of Components of proposed model
S.No.
List of Components
1
Frame, Hacksaw Frames,
Hacksaw Blades
2
Electric Motor, Holding Vice
3
Disc, Connecting Rods , Guid
ways
a. Hacksaw Frame- The hacksaw frame is adjustable frame which is used to accommodate
blade of different sizes. It usually has a pistol grip for attaching a narrow disposable blade.
The screw or other mechanism is used to put the thin blade under tension. These frames are
of different types: Handyman’s hacksaw frame- It is a rectangular section hacksaw frame with tubular bow
that ensure perfect combination of rigidity and balance. Its handle made up of aluminium
die cast. This frame provides maximum efficiency.

Figure 1- Differnt hacksaw blades
i. Hacksaw frame (professionals) - It is a heavy duty, industrial quality frame design for
professional and production use. Its handle made up of strong aluminium die cast.
ii. Junior hacksaw frame- This frame comes in two variant
iii. Powder coated frame- It is a steel wire frame which has rust inhibiting property
through powder coated finish.
iv. Plated frame- Plated steel wire has finger guard preventing injury to user.
v. Coping saw frame- Saw is useful for cutting intricate shapes in wood. Blade can be
turned to cut at any angle. Rigid and well balanced frame with blue powder coated or
premium chrome plate finish.
b. Hacksaw Blade- It is a metal cutting tool design to cut multiple metals simultaneously
by applying forces. Different material which are used for fabrication of hacksaw blade
are:i. High carbon steel blade- This is less hard. This kind of blade is used to cut softer
material like copper, brass, aluminium etc. These are effectively cut with high carbon
steel blade because time required for cutting is the minimum. High carbon steel blade
having tensile strength of the order of 600MPa.
ii. Low alloy steel blade- This is used to cut non-ferrous material like brass, aluminium etc.
It is having high hardness and have end annealed for easy installation. In wear
consideration, alloy steel is good in cutting non-ferrous material.
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iii. Bi-metallic blade- These types of blades are superior because they have low wear and
high tensile strength of about 900MPa.These blades are hardened in the end only because
punches are made on relative softer shank material. These are suitable for cutting
material like mild steel.
iv. High speed steel blade- As far as tensile strength is concerned high speed steel blades are
superior to any other material. They have hardness of order of 65HRC and these blades
have the ability to cut both ferrous and non-ferrous material with minimum cutting time.
c. Vice- It is a holding device attached to a work bench. It has two jaws to hold workpiece firmly in place. These are of four types:i. Fixed base vice are manufactured from high quality Grey iron casting-a very strong
material with excellent shock absorbing capacity and immense strength under
compression-this rigid and robust vice are designed for smooth operation and reliability.

Figure 2. Different hacksaw vice
ii. Swivel base vice-The swivel base allow rotation through 360 making these vice useful in
confined spaces or application where the angle of the vice has to be frequently changed
to accept work of varying length. The swivel base can conveniently remove and the vice
converted back to a regular fixed base vice.
The present paper aims at reviewing the current practices and approaches and suggesting
he possible future direction based on future research. Two research issues that have been
addressed in this paper are the Force analysis on Hacksaw Frame and development of 8Way Hacksaw Machine. The organization of this paper includes: The research objective is
highlighted, followed by literature review in section 2 and section 3 presented the proposed
model on DS Solid Works. Section 4 presented estimation of stresses on different loading
scales and finally section 5 concludes the overall research.
Proposed Objective
Objective of this model is to eliminate all the limitations of conventional hacksaw
machine. The proposed machine is able to achieve higher production rate by reducing
human effort and machine idle time. The most important objective is to calculate the
stresses and deformation scale on different loading condition.
2. Literature Review
The vast review of literature will help to understand the concepts, theorems and different
factors affecting the performance of machine
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References

Summary of research Work

Prashant et al., 2015

discussed an idea about the need of electrically powered multiway hacksaw machine. Their model presents the proportions of
machine to fabricate four different components at a time.
Primitive components of the appliance are Base, Frame, Vice
and Speed changing mechanism. Thus the model increases the
production by reducing time per unit and increasing
productivity.
Vidhate et al., 2017
discussed us an insight view of foundation and working of Fourway hacksaw machine. The machine works on the principle of
Slotted Link mechanism [Scotch Yoke mechanism]. The author
in his proposed model constructed scotch yoke mechanism with
iron bar. The minimum length of yoke has been kept double the
length of crank. Thus, the machine will provide high
productivity and high power efficiency within an affordable
cost.
Sabariananda et al.,
presented an idea about the various components required for
2014
development of automated hacksaw machine. The author
provided a detailed study about the requirements for remodelling
of conventional power hacksaw in order to achieve high
productivity of work pieces..
Patel et al., 2013
stated that proper selection of hacksaw blade on the grounds of
traits like hardness, wear resistance, cutting performance and
conduct under buckling must be done. The author tested four
different blade material namely, High Carbon Steel, Low Alloy
Steel, Bi-Metallic Steel, High Speed Steel. Experiment of
Rockwell hardness for getting hardness number is done to
estimate hardness for all different types of blades
Modi et al., 2017
gave an understanding about the proper construction and stress
analysis of multi-way hacksaw machine. The author mounted
the disk on a rotating shaft which is connected to a single phase
motor Thus the model achieves high production rate, reduction
in power consumption and increase in mass production.
Patil et al., 2016
Focused on the maximization and evolvement of four-way
hacksaw machine. The objective of their paper is to emphasize
on making advancement in conventional hacksaw and transform
it into a multi-way hacksaw. Their study gives us an idea about
the process of optimization which aids as the process or
methodology of making something as fully perfect, functional or
effective as possible. Their proposed model is effective in
enhancing the cutting rate and decreasing machining time.
3. Design of eight way hacksaw machine on designing platform
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Figure 3- Design frame in solid works
in frame

Figure 4- Assembled holding attachment

Figure5- Assembled hacksaw frame and holding vice
hacksaw frame

Figure 6- Attached blade in

Figure 7- Experimental final Sketch of Proposed Model Stress Analysis: Stress
Analysis on 4340 Steel Hacksaw Frame

Figure 8- Deformation stress and strain on 4340 steel frame in 15N loading condition

Figure 9- Deformation stress and strain on 4340 steel frame in 20N loading condition

327

International Journal of Management, IT & Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com

International Journal of Management, IT & Engineering
Vol. 8 Issue 8(1), August 2018,
ISSN: 2249-0558 Impact Factor: 7.119
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International
Serial Directories Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in
Cabell’s Directories of Publishing Opportunities, U.S.A

Figure 10- Deformation stress and strain on 4340 steel frame in 25N loading condition

Figure 11- Deformation stress and strain on 4340 steel frame in 30 N loading
conditions Stress Analysis on Carbon Steel Hacksaw Frame

Figure 12- Deformation stress and strain on Plain steel frame in 15N loading
condition

Figure 13- Deformation stress and strain on Plain steel frame in 20N loading
condition

Figure 14- Deformation stress and strain on Plain steel frame in 25N loading
condition

328

International Journal of Management, IT & Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com

International Journal of Management, IT & Engineering
Vol. 8 Issue 8(1), August 2018,
ISSN: 2249-0558 Impact Factor: 7.119
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International
Serial Directories Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in
Cabell’s Directories of Publishing Opportunities, U.S.A

Figure 15- Deformation stress and strain on Plain steel frame in 30N loading
condition Stress Analysis on Plain Carbon Steel

Figure 16- Deformation stress and strain on Plain carbon steel frame in 15N loading
condition

Figure 17- Deformation stress and strain on Plain carbon steel frame in 20N loading
condition

Figure 18- Deformation stress and strain on Plain carbon steel frame in 25N loading
condition

Figure 19- Deformation stress and strain on Plain carbon steel frame in 30 N loading
conditions
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4. Estimation of Force Analysis On Different Hacksaw Material Frame (4043 Steel,
Carbon Steel, Plain Carbon Steel).
Table 2: Summary of deformation stress at different load
Load(Newton)
15
20
25
30
Deformation Scale on
Blade Frame Von1.50956 1.13218 9.0525
7.54781
Mises Theory, N/m2)
(on 4340 steel)
Deformation Scale on
Blade Frame VonMises
Theory, 1.67983 1.25986 1.00791 8.3991
N/m2)(on
Carbon
steel)
Deformation Scale on
Blade Frame (Von1.77575 1.33182 1.06843 8.8778
Mises Theory, N/m2)(
on plain carbon steel)
In this section, Von-Mises Theory is applied for the analysis of Stress on different
Hacksaw Frame Materials (4043 steel, plain carbon steel, Carbon steel). For calculating
generated stress, different loading conditions are applied on hacksaw frame. From the
above table, we conclude the following points:
1. Minimum deformation stress (safe condition) at 20N (1.13218 N/m2) and maximum
deformation at 25N (9.05725 N/m2) for 4340 steel.
Deformation Scale on Blade Frame (vonMises
Theory, N/m^2) (on 4340 steel)
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Graph I- Graph between stress & deformation scales on 4340 steel
2. Minimum deformation stress (safe condition) at 25N (1.00791 N/m2) and maximum
deformation stress at 30N (8.3991 N/m2) for Carbon steel.
Deformation Scale on Blade Frame (vonMises
Theory, N/m^2)(on Carbon steel)
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Graph II- Graph between stress & deformation scale on carbon steel
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3. Minimum deformation stress (safe condition) at 25N (1.06843 N/m2) and maximum
deformation stress at 30N (8.8778 N/m2) for Plain Carbon steel.
Deformation Scale on Blade Frame (vonMises
Theory, N/m^2)( on plain carbon steel)
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Graph III- Graph between stress & deformation scales on plain carbon steel
The following results are shown in figure shown below. In this figure, Red colour signifies
the deformation stress for Carbon steel, Blue colour signifies 4340 steel, Green colour
signifies Plain carbon steel. X-axis represents load value (15N, 20N, 25N, 30N) conditions
and Y-axis represents deformation stresses (N/m2).
10
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Graph IV- Graph between different loading conditions V/s deformation stresses
5. Conclusion
We proposed 8-Way Hacksaw Blade Machine. We designed our proposed model on Solid
Works designing platform and force analysis has been done on the different frame
material. For this we applied Von Mises Theory for calculating deformation stresses on
various force scale. It is clear from the above analysis that 4043 is safe for 20N loading
condition because the deformation stresses induced are minimum and not safe for 25N
loading condition because the deformation stresses induced are maximum. As similarly we
conclude that, Plain carbon steel frame is safe for 25N loading condition and Carbon steel
frame is safe for 25N load. This work is expected to motivate designers, researchers and
other persons involved in the area of designing hacksaw frame under considering various
loading condition. It is hoped that the research presented in this paper will give the way for
more concentrated effort in the field of Hacksaw Blade designing.
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Impact of Information Technology (IT) in LIC
Dr. Rita
Abstract
The need of HRD in LIC in India has continuously grown because of an effective role of
private sector and increasing use of information technology and computerization. All these
aspects, gave wise to the start of human resource development in LIC too. In order to meet
the challenges; the employees of the LIC became focal point. For, the traditional
employees needed to be properly developed so as to handle new technology, to manage
new risks attached, to cope up with wider markets and to incorporate professional touch.
Now the question arises whether LIC has been successful in achieving its objectives. In
order to study this significant aspect, the need for present study is felt.
Introduction
LIC has been one of the pioneers in using the leverage of Information Technology in
servicing and in its business for the convenience of its policyholders. Data pertaining to
almost 10 crores policies is stored on computer at LIC. Over the years, the LIC has gone in
for relevant and appropriate technology. In spite of phenomenal progress of LIC of India,
especially in the 80s, the government and public at large were not quite satisfied with it. By
signing GATT, the government of India committed to opening of insurance sector to
private sector – to local and global operators. A committee under the chairmanship of late
R.N.Malhotra (Ex- governor of RBI) was appointed by the government to look into all the
aspects of insurance industry in India. The committee too, opined that in its about 40 years
of existence, LIC had been able to insure only 22 percentage of the insurable population. A
moot reason may be the lack of competition. Further, the monopoly has resulted in lack of
sensitivity to the policy holders. There is a greater scope for product innovation and service
improvement. The committee recommended a number of measures to revamp LIC of India,
GIC of India and its four subsidiaries. It also recommended allowing outside insurance
companies to operate in India with an Indian partner. After a great deal of discussion,
finally the Lok Sabha has enacted the Insurance Regulatory and Development Authority
Act, 1999. In terms of the act, Insurance Regulatory and Development Authority is being
set-up to regulate and develop the insurance industry by opening it up to the private sector.
Foreign insurance companies can enter into the insurance sector in India only with an
Indian partner, as a joint-venture, with a capital contribution up to a maximum of 26
percentage of the capital in the joint-venture. The Authority has the power to frame
regulations under Section 114A of the Insurance Act, 1938 and has from 2000 onwards
framed various regulations ranging from registration of companies for carrying on
insurance business to protection of policyholders’ interests.
Impact of Information Technology
Front End Operations: With a view to enhancing customer responsiveness and services,
in July 1995, LIC started a drive of Online Services to Policyholders and Agents through
Computer.
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This online service enabled policyholders to receive immediate policy status report,
prompt acceptance of their premium and get revival quotation, loan quotation on
demand. Incorporating change of address can be done on line. Quicker completion of
proposals and dispatch of policy documents have become a reality. All its 2048
branches across the country have been covered under front-end operations. Thus all its
100 divisional offices have achieved the distinction of 100% branch computerization.
New payment related modules pertaining to both ordinary & SSS policies have been
added to the Front End Package catering to Loan, Claims and Development Officers’
Appraisal. All these modules help to reduce time lag and ensure accuracy.
Metro Area Network: A Metropolitan Area Network (MAN) connecting 74 branches
in Mumbai was commissioned in November, 1997 enabling policyholders in Mumbai
to pay their premium or get their Status Report, Surrender Value Quotation, Loan
Quotation etc. from any branch in the city. The system has been working successfully.
More than 10,000 transactions are carried out over this Network on any given working
day. Such Networks have been implemented in other cities also.
Wide Area Network: All 8 Zonal offices and all the MAN centres are connected
through a Wide Area Network (WAN). This will enable a customer to view his policy
data and pay premium from any branch of any MAN city. In November 2005, LIC had
91 centers in India with more than 2035 branches networked under WAN.
Interactive Voice Response Systems (IVRS): IVRS has already been made functional
in 59 centers all over the country. The customer Zones can be contacted form MTNL
and BSNL phones by dialing IVRS Universal access Number 1251 and exercising the
relevant option to talk to executives (e.g. next premium due, Status, Loan Amount, and
Maturity payment due, Accumulated Bonus etc.) about their policies This information
could also be faxed on demand to the customer.
LIC on the Internet: The LIC Internet site is an information bank. It has displayed
information about LIC & its offices. Efforts are on to upgrade the website to make it
dynamic and interactive. The website contains addresses/e-mail Ids of all Zonal
Offices, Zonal Training Centres, Management Development Centres, Overseas
Branches, Divisional Offices and also all Branch Offices with a view to speed up the
communication-process.
Payment of Premium and Policy Status on Internet: LIC has given its policyholders
a unique facility to pay premiums through Internet absolutely free and also view their
policy details on Internet. There are 11 service providers with whom LIC has signed
the agreement to provide this service.
Information Kiosks: LIC has set up 150 Interactive Touch Screen based Multimedia
KIOSKS in its prime locations in metros and some major cities for dissemination of
information to the general public on its products and services. These KIOSKS are able
to provide policy details and accept premium payments.
Info Centres: LIC has also set up 8 call centres, manned by skilled employees, to
provide the policyholders with information about its products, policy services, branch
addresses and other organizational information.
Satellite Offices: With a vision of providing easy access to its policyholders, LIC has
launched over 1000 satellite offices. These satellite offices, which are attached to the
respective parent branches, are basically an extension of the large parent branches for
rendering quick services to policy holders processing of new proposal and collection of
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renewal premium are the main functions of these offices, at present.
• Direct Marketing: LIC has started a new channel “Direct Marketing” to explore the
new age marketing through digital campaigning and online marketing generating
business leads. Initially operations were started at six centers, i.e. Banglore, Delhi,
Ernakulam, Hyderabad, Kolkatta, & Mumbai. This has reached to 22 units as on
31.03.2010. Now, buying an LIC policy is just a click away for a prospective buyer. A
visit to LIC’s portal & registration of details thereon makes it possible for him to get
the professional advice/ desired service within a few hours.
Impact of globalization
While nationalized insurance companies have done a commendable job in extending the
volume of the business, opening up insurance sector to private players was a necessity in
the context of globalization of financial sector. If traditional infrastructural and semipublic
goods industries such as banking, airlines, telecom, power etc., have significant private
sector presence, continuing a state of monopoly in provision of insurance was indefensible
and therefore, the globalization of insurance has been done as discussed earlier. Its impact
has to be seen in the form of creating various opportunities and challenges.
Opportunities
A state monopoly has little incentive to innovative or offers a wide range of products. It
can be seen by a lack of certain products from LIC's portfolio. More competition in this
business will spur firms to offer several new products and more complex and extensive risk
categorization.
• It would also result in better customer services and help improve the variety and price
of insurance products.
• The entry of new players would speed up the spread of both life and general insurance.
Spread of insurance will be measured in terms of insurance penetration and measure of
density.
• With the entry of private players, it is expected that insurance business roughly 400
billion rupees per year now, more than 20 per cent per year even leaving aside the
relatively under developed sectors of health insurance, pen More importantly, it will
also ensure a great mobilization of funds that can be utilized for purpose of
infrastructure development that was a factor considered for globalization of insurance.
• More importantly, it will also ensure a great mobilization of funds that can be utilized
for purpose of infrastructure development that was a factor considered for
globalizations of insurance.
• With allowing of holding of equity shares by foreign company either itself or through
its subsidiary company or nominee not exceeding 26% of paid up capital of Indian
partners will be operated resulting into supplementing domestic savings and increasing
economic progress of nation.
• It has been estimated that insurance sector growth more than 3 times the growth of
economy in India. So business or domestic firms will attempt to invest in insurance
sector. Moreover, growth of insurance business in India is 13 times the growth
insurance in developed countries. So it is natural, that foreign companies would be
fostering a very strong desire to invest something in Indian insurance business.
• Most important not the least tremendous employment opportunities will be created in
the field of insurance which is burning problem of the present day today issues.
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Challenges before the LIC
New age companies have started their business. Some of these companies have been able
to float 3 or 4 products only and some have targeted to achieve the level of 8 or 10
products. At present, these companies are not in a position to pose any challenge to LIC,
but if we see the quality and standards of the products which they issued, they can certainly
be a challenge in future. Because the challenge in the entire environment caused by
globalization and liberalization the industry is facing the following challenges.
• The existing insurer, LIC, have created a large group of dissatisfied customers due to
the poor quality of service. Hence there will be shift of large number of customers from
LIC and GIC to the private insurers.
• LIC may face problem of surrender of a large number of policies, as new insurers will
woo them by offer of innovative products at lower prices.
• The corporate clients under group schemes and salary savings schemes may shift their
loyalty from LIC to the private insurers.
• There is a likelihood of exit of young dynamic managers from LIC to the private
insurer, as they will get higher package of remuneration.
• LIC has overstaffing and with the introduction of full computerization, a large number
of the employees will be surplus. However they cannot be retrenched. Hence the
operating costs of LIC will not be reduced. This will be a disadvantage in the
competitive market, as the new insurers will operate with lean office and high
technology to reduce the operating costs.
• LIC has more than to 60 products which are outdated in the present context as they are
not suitable to the changing needs of the customers. Not only that they are not
competent enough to complete with the new products offered by foreign companies in
the market.
• Reaching the consumer expectations on par with foreign companies such as better yield
and much improved quality of service particularly in the area of settlement of claims,
issue of new policies, transfer of the policies and revival of policies in the liberalized
market is very difficult to LIC.
• Intense competition from new insurers in winning the consumers by multi-distribution
channels, which will include agents, brokers, corporate intermediaries, bank branches,
affinity groups and direct marketing through telesales and interest.
• The market very soon will be flooded by a large number of products by fairly large
number of insurers operating in the Indian market. Even with limited range of products
offered by LIC the consumers are confused in the market. Their confusion will further
increase in the face for large number of products in the market. The existing level of
awareness of the consumers for insurance products is very low. It is so because only
62% of the Indian population is literate and less than 10% educated. Even the educated
consumers are ignorant about the various products of the insurance.
• The insurers will have to face an acute problem of the redressal of the consumers,
grievances for deficiency in products and services.
• Increasing awareness will bring number of legal cases filled by the consumers against
insurers is likely to increase substantially in future.
• Major challenges in canalizing the growth of insurance sector are product innovation,
distribution network, investment management, customer service and education.
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Tourism Potential and Infrastructural Requirements in
Tamilnadu

Dr.T.Joseph Rex
S.Ramila

Abstract
Tourism plays a pivotal role in the rapid growth of national and international economy.
Tourism is an important means of promoting cultural exchange, international
understanding and co-operation. Tourism aims at achieving and equitable balance between
major industrial areas and the rest of the country.
India is a land of money wonders. There are many attractions that have gained
international fame. There is the enduring culture, a deep tradition of non-violence and an
ability to absorb a multitude of influences. These have endeared India to all.
Tourism is the world’s largest and fastest growing industry. As more and more economies
are relying on tourism as one of their growing sectors, tourism industry i receiving its
recognition and importance. The tourism industry is highly employment intensive and can
earn significant revenues including foreign exchange. It offers immense socio economic
development potential. It generates high levels of economic output, with minimum capital
investments.
Introduction
India has great potential to capitalise the opportunities offered by the tourism industry by
virtue of its rich cultural heritage and natural endowments in terms of flora and fauna.
Tourism is the third largest foreign exchange earner in India, gaining importance in recent
times. Every year tourism earns more income in the form of tax on accommodation,
restaurant and sales. These economic benefits percolate across all levels making tourism a
potential sector for acquiring top priority status in the national development agenda.
Marketing of infrastructural facilities is directly related to marketability of tourist
destinations. Infrastructure refers to the set of systems within a place or organization that
affect how well it operates. Infrastructural facilities with regard to tourism includes
transportation, accommodation, boarding, entertainment, shopping environment, safety
atmosphere, climate, banking, insurance, medical services, tourism intermediaries, visa
availability, customs formalities etc.
Potential means a possible but not yet actual or capable of being or becoming but not yet in
existence: By tourism potential we mean, the possible tourist centres which are not duly
recognised but have all aspects of tourist canters. Infrastructure means the basic structure
of any system of organisation. The basic installations of road, railways, etc. that determine
the economic power of a country.
Tamilnadu can be said to be a multi-dimensional tourist product. Its temple towns,
historical monuments, hill resorts, waterfalls, beaches, wild life and bird sanctuaries and
music and dance festival comprise the tourism wealth of tamilnadu. The colourful festivals,
the varieties of food, the package tours and holiday resorts attract thousands of both
domestic and foreign tourists to visit tamilnadu. There are four international tourist centres
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in tamilnadu namely, mahabalipuram, famous for its historical monuments, rameswarm,
the ancient holy island temple, Ooty, the renowned hill station and kanniyakumari, the
southern-most tip of India. For our study, we have selected fifteen tourist centres, scattered
all over tamilnadu
Tourism requires specialised functionaries. Tourism includes transportation, boarding,
lodging, entertainment, shopping, banking, safety atmosphere, etc. Whenever the tourist is
satisfied with these facilities they will be happy and their visits will be frequent. Their
satisfaction will do word –of-mouth promotion of tourism industry in tamilnadu
Objects & Scopes of Tamilanadu Tourism
To study the tourism potentials in tamilnadu
To study the infrastructural requirements of tourism industry in tamilnadu
To study on tourist arrivals in tamilnadu
To study the tourist attractions in tamilnadu
To study the satisfaction level of tourists with reference to transport, accommodation,
Boarding, shopping, entertainment etc
To study the problems of tourism industry in tamilnadu and to suggest measures to
overcome them.
Scopes
There are restricted to the important tourist centres in tamilnadu. The approach to the study
has been made from the point of view of tourists both domestic and foreign and the tourism
intermediaries.
There are thirty five districts in tamilnadu. Each district has some specific tourist
attractions. Hence, we have selected fifteen tourist centres scattered all over tamilnadu. It’s
in an enquiry requirements, taking into account the following, number of visits, habit of
visits, kinds of tourist places to be visited, transport, boarding, accommodation, tourism
intermediaries, etc.
DISTRIBUTION OF TOURISTS ON THE BASIS OF PURPOSE
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FOREIGN EXCHANGE EARNINGS FROM TOURISM (RS.CRORES)
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Factor Analysis
Factor analysis consists of a number of statistical techniques, the aim of which is to
simplify the set of complex data. In social sciences factor analysis is applied to correlate
between the variables.
ROTATED COMPONENT MATRIX
Variables
Component
1
2
3
4
5
6
1.Transport
.103
.687
.028
.295
.259
-.023
2. Boarding
.750
.024
-.125
.055
.419
.151
3.Accommodation
.017
.059
.782
.254
-.083
.127
4. Guide Service
-.050
.061
.845
-.017
.263
.061
5.Shoping facilities
.305
.104
.210
.640
-.159
-.111
6. Entertainment Facilities
.398
-.456
.495
.092
.131
.067
7. Local Transport
.171
.457
.090
.136
-.014
.471
8. Banking Service
-.053
.541
.092
.106
.272
.616
9. Insurance Service
.121
-.677
-.053
.385
.291
.005
10. Medical Service
-.013
.147
.180
.153
.776
.052
11.Communication
network .050
.106
-.015
.656
.302
.051
system
12. Power and water supply
.149
-.108
.142
.144
.028
.812
13.Safety & Security
.090
.716
.028
.345
.143
.095
14. Sanitation
.029
.073
.158
.616
.153
.245
15.Education and Research -.100
.093
.071
.670
-.383
.297
Institutions
16. Environment
.752
.108
.248
-.053
-.108
-.038
17. Visa Availability
.136
.230
.492
.323
.256
.382
18. Customs Formalities
.561
-.345
.441
.098
.348
.005
19.
Foreign
Exchange .737
.047
-.135
.222
-.043
.195
Facilities
20.Culture,Heritage
and .307
.004
.397
-.185
.553
.282
Tradition
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Swot Analysis in Tamilnadu Tourist Destination
STRENGTHS
WEAKNESSES
1.More literate and tourist friendly people
1.Lack of direct air connections for foreign
travellers
2. More safety & Security
2. Pre-dominant image as a temple
destination
3. Secular state-more temples, churches & 3. poor infrastructural facilities in some
Mosques
tourist centres
4. Abundance of nature based tourism
centres
5. Home to several pilgrim centres.
6. Strong culture, heritage and tradition
OPPORTUNITIES
THREATS
1.More number of Airports at Chennai, 1. Competition from neighbouring states.
Trichy,
Madurai,
Coimbatore
and
Thoothukkudi
2. Growth in tourism sector
2. Relatively weak positioning when
compared with other destinations.
3.Scope for more business travellers
4. Tremendous scope for ecotourism in
tamilnadu
Conclusion
The tourist centres in tamilnadu are having every potential to visit and the infrastructural
facilities also facilitate the tourists to visit again and again. Tamilnadu is a very peaceful
state and there is no threat from any terrorists groups. The people belong to various
religions live together and they are friendly towards tourists.
The inflow of foreign tourists into India during 2001 and 2002 are affected due to the
terrorist attack on the world trade towers on 11th September 2001. It was increasing
gradually after 2002.
Reference
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Indian Banking Sector- A Study of Frauds and Implementation
of Preventive Security Measures
FALAK
Abstract
Banking sector frauds have been in existence for centuries, with the earliest known frauds
pertaining to insider trading, stock manipulation, accounting irregularity/ inflated assists
etc. Throughout the years, frauds in the sector have turned out to be more advanced and
have reached out to innovation based administrations offered to clients. Over the years,
frauds in the sector have become more sophisticated and have extended to technology
based services offered to customers. The main incentive for fraudsters is in yielding the
monetary gain – of which making banking institutions more fraud-fragile as these are
where the bulk of the money are kept. Banking institutions are becoming more and more
susceptible to fraud over the years, although various control measures have been put in
place. Fraudsters are now more versatile in designing their modus operandi to circumvent
the controls. As banking institutions engage in a wide range of activities, fraud could
potentially affect many parties, including the shareholders, the depositors, the borrowers,
the staff as well as the banking institution itself. With the rapidly growing banking industry
in India, frauds in banks are also increasing very fast, and fraudsters have started using
innovative methods. In the present paper an attempt has been made to discuss the reasons
of frauds and preventive security measures toward the banking frauds.
Key words: frauds, banking system, RBI, internal control, fraud identification, risk
management, fraud prevention
Introduction
It is universally accepted that for the smooth functioning of a money market and economic
growth of a country, an efficient and good banking system is a must. Banking is the
lifeblood of every nation and plays a paramount role in activating and sustaining the
economic growth. Banking accommodations include providing the facility of deposits,
withdrawals, transfer of money borrowing facilities and many more financial facilities.
Banks provide advances to individuals, firms, corporate for availing their financial needs
such as loan for house, conveyance or loan for working capital facilities, expansion of
business etc. There are number of reasons for which bank provides the facility for the
betterment of the individuals, business and economy but the persons with mala fide
intentions divert the money to the purposes other than the verbally expressed and cause
wrongful losses to banks& victims. According to Singh (2005), “The Indian banking
industry is unique and has no parallels in the banking history of any country in the world.
After independence, the banking sector has passed through three stages: character-based
lending to ideology-based lending to competitiveness-based lending.” But now the Indian
banking sector too is experiencing the pain due to increase in fraud incidents. In recent
years, frauds reported (For more than Rs 1 lakh) in the Indian banking sector show an
increasing trend both in terms of number and quantum. In terms of the relative share of
frauds, PSBs have a disproportionate share (more than 85 per cent) significantly exceeding
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their relative business share.
The Concept of Fraud
Fraud can loosely be defined as “any behavior by which one person intends to gain a
dishonest advantage over another". In other words, fraud is an act or omission which is
intended to cause wrongful gain to one person and wrongful loss to the other, either by
way of concealment of facts or otherwise. Fraud, under Section 17 of the Indian Contract
Act, 1872, includes any of the following acts committed by a party to a contract, or with
his connivance, or by his agents, with intent to deceive another party thereto or his agent,
or to induce him to enter into the contract:
• The suggestion as a fact, of that which is not true, by one who does not believe it to be
true;
• The active concealment of a fact by one having knowledge or belief of the fact;
• A promise made without any intention of performing it;
• Any other act fitted to deceive;
• Any such act or omission as the law specially declares to be fraudulent.
RBI had, per se, not defined the term “fraud” in its guidelines on Frauds. A definition of
fraud was, however, suggested in the context of electronic banking in the Report of RBI
Working Group on Information Security, Electronic Banking, Technology Risk
Management and Cyber Frauds, is “A deliberate act of omission or commission by any
person, carried out in the course of a banking transaction or in the books of accounts
maintained manually or under computer system in banks, resulting into wrongful gain to
any person for a temporary period or otherwise, with or without any monetary loss to the
bank”.
The Institute of Internal Auditors, ‘International Professional Practices Framework’
(2009) defines fraud as, “Any illegal act characterized by deceit, concealment, or violation
of trust. Frauds are perpetuated by parties to obtain money, property or services; to avoid
payment, or loss of services; or to secure personal or business advantage.” It should be
noted that frauds generally impacts a bank by causing financial, operational or
psychological loss.
Types of Bank Frauds
Following are some types of frauds which are prevalent in banking sector
• Stolen checks
• Cheque kiting
• Forgery and altered cheques
• Accounting fraud
o Uninsured deposits
o Demand draft fraud
• Rogue traders
• Fraudulent loans
• Fraudulent loan applications
• Forged or fraudulent documents
• Wire transfer fraud
• Bill discounting fraud
• Payment card frauds
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• Booster cheques
• Stolen payment cards
• Duplication or skimming of card information
• Empty ATM envelope deposits
• Impersonation
• Prime bank fraud
• The fictitious 'bank inspector'
• Phishing and Internet fraud
• Money laundering
RBI Guidelines towards Frauds
The RBI, being the central bank and an overall regulator of the Indian banking industry,
has laid down in detail the policy guidelines, and procedures to follow for detection,
investigation, taking legal action; as well as, prevention and reporting of various types of
bank frauds. It is a well-known fact, that in a large majority of fraud cases, banks do not
follow the guidelines prescribed by the central bank. As part of their routine, the central
bank takes various pro-active steps to control frauds in banks. For example, after the RBI
learns of the fraud cases, they examine the case in detail, and advise the concerned bank to
report the case to the Central Bureau of Investigation, police, or Serious Fraud
Investigation Office (SFIO). Also, bank should take prompt action to recover the amount
involved from the fraudster. The RBI also issued several notifications and circulars
sensitizing banks about common types of fraud examples, fraud prone 4 areas, and issued
caution notices against the repeat offenders.
As remarked by E&Y (2010), “The evolving fraud landscape around banking and the
increase in fraud-related losses transaction’s.
Bhasin (2011) concluded, “Frauds generally take place in banks when safeguards and
procedural controls are inadequate, or when they are not carefully followed, thus
providing ample opportunities to the fraudsters. Frauds are increasing and fraudsters are
becoming more sophisticated and ingenious”.
Chiezy and Onu (2013) evaluated the impact of fraud on the performance of 24 banks in
Nigeria during 2001-2011, using Pearson correlation and multiple regression analysis.
They recommended that “banks in Nigeria need to strengthen their internal control
systems and the regulatory bodies should improve their supervisory role”.
Pasricha and Mehrotra (2014) observed that “one of the most challenging aspects in the
Indian banking sector is to make banking transactions free from electronic crime.”
All the major operational areas in banking offer a good opportunity for fraudsters,
especially in deposit, loan and inter-branch transactions. Because most of the time, it is
difficult to detect frauds well-in-time, and even more difficult to book the offenders
because of intricate and lengthy legal requirements and processes. In the fear of damaging
the banks reputation, these kinds of incidence are often not brought to light.
The Magnitude of Frauds and its Impact on Indian Banking Industry
According to the Deloitte India Banking Fraud Survey Report Edition II
(2015),“number of frauds in banking sector have increased by more than 10% over the
last two years. Banks witnessed rise in level of sophistication with which frauds were
executed.” It is universally accepted that continued prevalence of frauds will have long-

344

International Journal of Management, IT & Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com

International Journal of Management, IT & Engineering
Vol. 8 Issue 8(1), August 2018,
ISSN: 2249-0558 Impact Factor: 7.119
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International
Serial Directories Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in
Cabell’s Directories of Publishing Opportunities, U.S.A

term bad consequences for banks, customers, investors, government and the economy in
general.
There is rapid increase in the number of frauds reported by the Indian banking sector to the
RBI. The amount involved in fraud cases has also increased very sharply from the lowest
level of Rs. 374.97 crore during 2002-03 to the highest level of Rs. 1134.39 crore during
2005-06. The year 2007-08 was an exceptional year in which the amount of loss caused
due to fraud declined to Rs. 396.86 crore. In sharp contrast to this, year 2005-06 was also a
very significant year for the banking industry, since this year witnessed the highest ever
fraud loss of Rs. 1134.39 crore. Keeping in view the loss of Rs. 451.04 crore in 2004-05,
the loss of Rs. 1134.39 crore in 2005-06, works out to about 2.5 times the loss of previous
year. Moreover, the scenario of number of frauds and amount involved has significantly
changed from 2008-09 to 2013-14. For example, 24,791 cases of frauds were reported in
2009-10, which showed a constant trend of decline till 2012-13. Number of fraud cases
reported were 19,827 in 2010-11, which declined to 14,735 cases in 2011-12, and 13,293
cases in 2012-13 (a decline of 46.37%), respectively. As against this, the trend has reversed
when we have a look at the amount of loss suffered by banks during the same period. For
instance, the amount of loss suffered has increased very sharply from Rs. 2037.81 crore in
2009-10 to Rs. 8646 crore in 2012-13, an increase of 324.27%. As Pai and Venkatesh
(2014) reported, “As on March 31, 2014 banks reported total loss of Rs. 169,190 crore
from 29,910 cases. In 2012-13, Rs. 13,293 crore of fraud was detected from 8646 cases.”
According to Ghosh (2015), “During Apr.-Dec. 2014, PSBs suffered losses of Rs. 11,022
crore from 2100 fraud cases involving Rs. one lakh or more. During same period, 46%
more amount was lost due to frauds compared to last full-year.”
The domestic banking sector reported a total of 12,553 fraud cases worth Rs.18,170 crore
in fiscal 2016-17, with state-run Bank of Maharashtra registering the highest number of
such cases. While Bank of Maharashtra reported 3,893 cases of fraud, private sector
lender ICICI Bank came a close second with 3,359 cases and HDFC Bank the third with
2,319 fraud cases, in the last financial year, according to proxy advisory firm Institutional
Investor Advisory Services (IiAS).
In terms of the quantum, Punjab National Bank (PNB) had reported the highest amount of
frauds at Rs.2,810 crore in the last financial year, followed by Bank of India at Rs.2,770
crore, State Bankof India at Rs.2,420 crore and Bank of Maharashtra at Rs.2,041 crore.
The report comes amid a string of banking frauds recently, including the Rs 13,000-crore
PNB scam involving billionaire jeweller NiravModi and his uncle MehulChoksi. In 201617, the Indian banking sector reported 12,553 frauds aggregating to Rs 181.7 billion (Rs
18,170 crore).
According to RBI's latest edition of Financial Stability Report, the State-run lenders
accounted for a staggering 85 per cent of nearly 6,500 fraud cases, amounting to more than
Rs.30,000 crore. Top 10 banking frauds in 2018 alone lead to a financial loss of Rs.10,000
crore. Banks had reported nearly 5,000 frauds amounting to Rs 20,000 crore in fiscal year
2017. While the bulk of banking frauds was loan-related, a sharper rate of growth was
observed in total number of frauds in 2017-18 was also driven by a significant jump in card
and internet banking related scams. The quantum and share of PSU bank frauds was much
higher than their credit and deposit share which stands at 65 and 75 per cent respectively,
RBI data showed.
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According to the report of RBI, 21 public sector banks (PSBs) have incurred losses totaling
Rs.25,795 crores due to frauds in the fiscal year 2017-18.
Table 1: Amount losses due to Bank frauds for the FY 2017-18
Bank
Amount (in crores)
Punjab National Bank
6461.13
State Bank of India
2390.75
Bank of India
2244.86
Bank of Baroda
1982.25
Allahabad Bank
1520.37
Andhra Bank
1303.30
UCO Bank
1224.64
IDBI Bank
1116.53
Union Bank of India
1095.84
Central Bank of India
1084.50
Bank of Maharashtra
10.29.23
Indian Overseas Bank
1015.79
Corporation Bank
970.89
United Bank of India
880.53
Oriental bank of India
650.28
Syndicate Bank
455.05
Canara Bank
190.77
Punjab & Sind Bank
90.91
Dena Bank
89.25
Vijaya Bank
28.25
Indian Bank
24.23
TOTAL
25,795.35
The Recent Bank Frauds in India
Recently exposed Rs.11346 crore frauds by renowned jewelers NiravModi and three other
jewellers to country’s second-largest public sector bank PNB has caused a stir in banking
industry. It may be the biggest banking scam till date. RBI has directed PNB to pay entire
Rs.11346 crore to the lenders or it may lead to turmoil in financials of the banks.
Following are some other scams which hit the nation:
• On 14thFeb 2018, PNB noticed fraudulent transactions worth Rs 11,346 crore at one of
its branches in Mumbai. Apparently the branch staff issued fake LoU (Letter of
understanding) for buyer’s credit to companies of NiravModi and Gitanjali Group.
Companies like Gitanjali Gems, Gili India, Nakshatra and NiravModi are said to be
involved in this scam.
• A former director of Andhra Bank and directors of Gujarat based pharma company
Sterling Biotech were arrested on 13thJan 2018 in Rs.5000 crore fraud cases for
withdrawing cash from the bank accounts of several benami companies. Company had
taken loan of Rs 5000 crore from a consortium led by Andhra Bank. Later the loan
turned into non-performing assets.
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On 20thJuly 2017, CBI arrested the Former Head of Pune Zone of Maharashtra bank in
Rs.836-crore fraud for violating laws for sanctioning amounts.. The head had
sanctioned credit facility to a logistic company on basis of forged documents and
provided loan to 2,802 drivers for purchasing trucks.
• On 13thJune 2017, the promoters of a mining company Abhijeet Group were arrested
for being defaulters in loans payment of over Rs.11,000-15,000 crore from 20 banks
and financial institutions through 132 shell companies of the group. Abhijeet group
created vehicle company Jas Infrastructure to provide contract for erection,
procurement and construction of a power plant at Bihar to its group company Abhijeet
Projects and misusing loan amounts worth Rs 790 crore from Canara Bank and Vijaya
Bank.
• On 8th May, 2017, Nilesh Parekh, promoter of the Kolkata-based Shree Ganesh
Jewellery House was arrested in connection with loss of Rs 2,223 crore to association
of 25 banks led by the State Bank of India. The Accused was using the import finance
from one bank and export finance from another bank so as to escape the recovery of
import finance.
Banking Frauds- The Breach of Public Trust
Banks are a crucial intermediary in India’s financial system. Growth needs finance, and
that can come from savers. But savers are in hundreds of millions, dispersed all over,
whereas borrowers who need finance are much fewer. It is impossible for savers to
personally meet and negotiate finance terms with borrowers. Besides, in case of a default,
where will the lenders go? Enforcing millions of individual contracts will be impossible;
hence the need for intermediation. Small firms and ventures can probably make do with
their own savings, or borrowing from friends and relatives. But for bulk of finance needs
of economic growth, we need an efficient system of intermediation. This giant channeling
of finance from savers to investors is the economy’s lender-to-borrower pipeline. Finance
can also be by direct equity against issue of shares, or against issue of bonds. But most of
financing is through the banking system.
In India, banking contributes to more than three-fourths of funding needs of the economy.
Indeed, most of the personal financial savings of the people are also parked in banks. And
more than 70 per cent of banking is in the public sector that is majority-owned by the
government of India. Hence, the health and profitability of banking is of great importance.
Banks create profit by the margin between saving and lending rate. This margin is quite
slim. Hence one bad loan can wipe out the entire year’s profit. So loans are supposed to be
made with great prudence. Banks must be judicious in their assessment of repayment risk.
Almost all of bank lending is against collateral. Yet an assessment of the borrower and his
creditworthiness is essential, no matter what the collateral. As famous banker J. P. Morgan
said more than a century ago, “the first thing is character”, and that means trust. If trust in
the borrower is not there, then no amount of collateral can compensate for it. Thus the very
basis of banking is trust.
Savers trust that their savings are safe in banks, especially public sector banks. Bankers
trust that borrowers will try their utmost to repay loans on time and in full. In case of
genuine adverse business conditions, it is only because of trust that bankers are willing to
renegotiate the terms, and give fresh deadlines for repayment. Of course, lending is not
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done only on basis of subjective assessment and relationship. There are rules, procedures,
regulations, audit requirements and other bureaucratic controls. But at the foundation is
trust between various stakeholders.
If this intangible “trust capital” starts eroding, then the entire banking industry edifice can
collapse. On top of disgust with outright fraud is also the feeling of injustice and
unfairness. Small borrowers and farmers are hounded for repayment while the big fish get
away. So the need to restore trust is not only for reasons of efficiency but also to remove
the perception that the system is unfairly tilted to favour the rich and mighty.
Banking frauds of the kind being reported from Punjab National Bank in la NiravModi
affair, contribute to public skepticism and breakdown of trust. How is it possible that for
seven years, thousands of crores of financing was done without proper audit and paper
trails cross checks and re-verification, acknowledgement from overseas correspondent
banks? These points to systemic failure or worse, collusion. Either way the public’s trust in
banking takes a hit. If the savers decide to pull out their deposits from the banking system,
it can have a domino effect causing panic withdrawals and emergency bank shutdown.
Banks never have adequate funds to redeem all deposits all at once, since much of their
funds are out as loans.
Most loans don’t turn bad, and indeed generate handsome profits for the bank. Some loans
become distressed due to adverse business conditions and can be nursed back to health
with help and cooperation from the bank. Some loans become bad, and NPAs but adequate
advance provisioning and collateral liquidation can take care of NPAs in normal times.
These are all well laid out risk management practices, which is part of normal banking
business. But when there is malfeasance, fraud and stealing, then the risk management
rules are useless. Additionally, even strictly within rules, there is much flexibility of action,
some of which borders on the unethical. That too when it comes to light will degrade trust
in the banking system. The huge increase in official NPAs in banks is no doubt because of
stricter enforcement of recognition rules.
But in the Indian context, in its current stage of economic development, the coexistence of
public and private sector banking is an imperative. We as depositors, borrowers, taxpayers
and voters can demand better governance, transparency and efficiency in the functioning of
public sector banks. But just complete privatisation will be like throwing the baby with the
bathwater. Banking is ultimately all about protecting and nurturing a precious asset called
people’s trust. Economic growth and all round development requires this “trust capital” be
safe and to grow.
Preventive Measures to Control Bank Frauds
In view of the gravity of fraud in banks, the management of various banks has employed
different measures, such as establishment of internal control unit, fraud alerts, security
measures etc. Though details may differ from one bank to another, it all depends on size,
location and general environment nationally and internationally.
1. Fraud Identification
Every bank is to be aware of and identify the types of frauds prevalent in the society,
including the international society, the causes and modalities of the frauds and the
potentials and prospects of some of them occurring in the bank. This will be a function of
volume, types and concentration of the banks’ operations and the management control
systems. There are the internal and external management controls. Internal management
controls are carried out on the inside of the company while external controls are carried out
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on the outside. Internal management control is classified into two major groups: Internal
Checks and Internal Audit.
• Internal Checks: Internal checks are the operational controls, which are built into the
banking system to simplify the processing of entries in order to secure prompt services,
to help in minimizing clerical errors and to act as insurance against collusion.
• Internal Audit: Internal Audit on the other hand involves the review of operations and
records undertaken within a business by specifically assigned staff, which is usually the
Internal Auditor. There are people called external auditors too who examine the books
of the bank to determine its truth and fairness.
2. Fraud Prevention and Detection
The process of identification of frauds will enable the bank to access its susceptibility and
identify which types it has to address particularly. Having done so, the next stage would be
to evolve measures to prevent the occurrence of such frauds. The existing control systems
can be classified into two, those aimed at prevention and those aimed at detection.
Factors that Play a Key Role in Identifying Fraud before Providing Loans
1. Capability
This is an examination of your capability to pay back a business loan or business line of
credit. This includes cash flow, repayment history, as well as extra cash the company has
on hand. The best way to reveal your ability is by having strong business credit ratings, a
healthy bank ranking (minimum low 5 rating), a well-developed business plan and/or prior
year(s) financials that show you have adequate cash flow to pay off the loan or credit line.
2. Funding
It always looks more favorable when a business owner has his very own funds invested in
the business. Before a financial institution will want to extend a business line of credit or
loan to a company, the amount of skin an owner has in the game plays role. It may even be
the distinction between an approval and denial.
3. Security/ Collateral
Commercial property, heavy machinery, business devices, inventory, stocks as well as
bonds, and various other company possessions that can be sold if a business fails to repay
the financing are taken into consideration.
4. Conditions
Be ready to confirm that the conditions are correct for your company. Show that there is
market possibility, adequate positioning, competitiveness, and experience to back up your
strategy.
5. Character
Lenders have to believe that a company owner is a trusted individual who can be depended
upon to repay the loan or line of credit. Some of the things they check out include
individual credit ratings, experience & education, as well as track record.
Conclusion
The impact of frauds on entities like banks, which are engaged in financial activities, is
more significant as their operations involve intermediation of funds. The economic cost of
frauds can be huge in terms of likely disruption in the working of the markets, financial
institutions, and the payment system. Besides, frauds can have a potentially debilitating
effect on confidence in the banking system and may damage the integrity and stability of
the economy. It can bring down banks; undermine the central bank’s supervisory role and
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even create social unrest, discontent and political upheavals. The vulnerability of banks to
fraud has been heightened by technological advancements in recent times.
According to E&Y, India Fraud Indicator (2012), “Since it is impossible for banks to work
in a fraud-free environment, banks should conduct risk assessment of policies and hedge
the risk of likely losses due to fraud”. Rising number of frauds in Indian banks are taking
place due to collective failure of regulatory oversight system comprising of external
auditors, audit committee, internal audit system, board of directors, independent directors,
shareholders, etc. All regulatory and investigative agencies must work in close cooperation
and share their inputs and databases with each other in order to prevent frauds. Although
banks cannot be 100% secure against unknown threats, a certain level of preparedness can
help to face with confidence fraud risks.
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A study on Role of Public Private Partnerships (PPPs) in the
Promotion of Infrastructure Development in India
Mrs. Reena
Abstract
In the context of developing countries, the recent increase in PPPs has been attributed to
several reasons such as the desire to improve the performance of the public sector by
employing innovative operation and maintenance methods; reducing and stabilizing costs
of providing services; reinforcing competition; and reducing government budgetary
constraints by accessing private capital for infrastructure investments. PPPs do not mean
reduced responsibility and accountability of the government. They still remain public
infrastructure projects committed to meeting the critical service needs of citizens. While
PPPs involve private management of public service through a long-term contract between
an operator and a public authority, privatization involves outright sale of a public service
or facility to the private sector. Thus, the PPP combines the development of private sector
capital and sometimes, public sector capital to improve public services or the management
of public sector assets (Michael, 2001). Innovation and excellence characterize the publicprivate partnerships that have emerged across the years in India. These PPPs are ensuring
the effective utilization of state assets in a manner that is productive as well as profitable.
Infrastructure created using these partnerships is of a superior quality. This has led to the
development of many good airports and buildings across India. India needs more basic
infrastructure and PPPs are the best way to accomplish this.
Keywords: PPPs, Infrastructure development, Public service, Privatisation, Innovation,
Management.
Introduction
The role of infrastructure in fostering economic growth and enhancing public welfare is
more pronounced in developing economies like India. Here, infrastructure projects and
increase in Public Capital Outlay have a two-pronged effect on the development process.
Infrastructure is now seen as the necessary condition for growth and poverty alleviation.
Studies by the Asian Development Bank and others have confirmed a strong linkage
between infrastructure investments, economic growth, and reduction of poverty. The
Public Private Partnerships (PPPs) can help meet the infrastructure gap in India, but are not
a panacea. They represent a claim on public resources that needs to be understood and
assessed. The role of physical infrastructure in the process of economic growth is a wellestablished fact (Calderón and Servén, 2004). Many researchers and studies have
established a strong correlation between economic growth and infrastructure development
(e.g. Queiroz, 1994). In the context of developing countries, the recent proliferation of
PPPs has been attributed to several explicitly stated reasons, including: the desire to
improve the performance of the public sector by employing innovative operation and
maintenance methods; reducing and stabilizing costs of providing services; Sharma (2011)
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and Kripa (2013) prove that, in addition to the macro-economic stability, size of the market
is yet another vital factor in determining investment in PPPs. Countries with a relatively
small market size tend to have fewer projects undertaken as compared to countries with a
large market size.
Evolution of PPP in India
The public–private partnership (PPP or 3P) is a commercial legal relationship defined by
the Government of India in 2011 as "an arrangement between a government, statutory
entity or government owned entity on one side and a private sector entity on the other, for
the provision of public assets and/or public services, through investments being made
and/or management being undertaken by the private sector entity, for a specified period of
time, where there is well defined allocation of risk between the private sector and the
public entity and the private entity receives performance linked payments that conform (or
are benchmarked) to specified and pre-determined performance standards, measurable by
the public entity or its representative. The Government has also set up India Infrastructure
Finance Company Limited (IIFCL) which provides long-term debt for financing
infrastructure projects. Set up in 2006, IIFCL provides financial assistance in the following
sectors: transportation, energy, water, sanitation, communication, social and commercial
infrastructure. To help finance the cost incurred towards development of PPP projects
(which can be significant, and particularly the costs of transaction advisors), the
Government of India has launched in 2007 the 'India Infrastructure Project Development
Fund' (IIPDF) which supports up to 75% of the project development expenses. India had a
few notable PPPs as early as the 19th century. The Great Indian Peninsular Railway
Company operating between Bombay (now Mumbai) and Thana (now Thane) in the year
1853, the Bombay Tramway Company running tramway services in Bombay in the year
1874, and the power generation and distribution companies in Bombay and Calcutta (now
Kolkata) in the early 20th century are some of the earliest examples of PPP in India
Importance of Infrastructure development
India’s global competitiveness remains constrained and is adversely affected by lack of
infrastructure, which is critical for improved productivity across all sectors of the
economy. Poor infrastructure is also a major barrier to foreign direct investment (FDI). The
growth and distribution of PPP investments by sectors and regions, the determinants of
regions, an analysis of competition factor and financial structure of projects, and
performance of select units against the slated policy broadly constitute the focus of the
study. Simply speaking, “Infrastructure means those basic facilities and services which
facilitate different economic activities and thereby help in economic development of the
country, Education, Health, Transport and Communication, banking and insurance,
irrigation and power and science and technology etc. are the examples of infrastructure.
These are also called social overhead capital. These do not directly produce goods and
services but induce production in agriculture, industry and trade by generating external
economies. For example, an industry situated on or near the railway line or national
highway will produce commodities at less cost.
Infrastructure and Indian economy
More importantly, it is found that infrastructure development in India has a significant
positive contribution toward growth than both private and public investments. Further,
causality analysis shows that there is unidirectional causality from infrastructure
development to output growth. From a policy perspective, there should be greater emphasis
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on infrastructure development to sustain the high economic growth which the Indian
economy has been experiencing for the last few years. Initially, the development of
infrastructure in India was seen as the responsibility of the Indian Government; however,
later private players also came into the picture and started developing infrastructure as
government alone was not in a position to take care of the entire development. Still, a large
portion of India has no basic infrastructure in place. People are using wood, cow dung
patties, and other primitive means for cooking.
Global initiatives on PPPs
In both developed and developing countries, till the early 1980s, it was the public sector
that provided the infrastructure facilities. Public Private Partnership (PPP) mode emerged
as one of the popular models adopted by governments in both the developed and
developing countries for eliminating infrastructure-related bottlenecks. Study by Dailami et
al. (2014) Infrastructure had been provided by the public sector till early 1980s both in the
developed and developing countries. Later, the global economic reforms and certain
limitations such as massive financial requirements, rapidly increasing government debt and
infrastructure deficit, technical competency, risk management of public sector in the
provision of these services paved the way for the private sector participation in various
infrastructure facilities. The rapid expansion of infrastructure provision has commenced in
the late 1990s through various modes. Among them, Public Private Partnership (PPP)
model has now emerged as one of the strategies to remove infrastructure bottleneck both in
the developed & developing economies.
Investment show diverse trends across regions. Three developing regions saw investment
grow to record levels: the Middle East and North Africa, South Asia, and Sub-Saharan
Africa. In South Asia most of the growth came from telecommunications and transport. In
Latin America investment showed some recovery for the third consecutive year, while in
East Asia it remained stable at around US$18 billion. But in both regions, which had led
the boom of the late 1990s, investment stayed well below peak levels.
Infrastructure Sector in India
The Value of total roads and bridges infrastructure in India is estimated to have expanded
at a CAGR of 13.6 per cent over FY09–17 to US$ 19.2 billion. In Union Budget 2018-19,
Rs 71,000 crore (US$ 10.97 billion) was allocated for national highways while Rs 19,000
crore (US$ 2.94 billion) was allocated to Pradhan Mantri Gram Sadak Yojana (PMGSY)
for development of roads in rural and backward areas of the country. Highway network in
the country is expected to cover 50,0000 km by 2019. National highway construction in
India increased by 20 per cent year-on-year in 2017-18. In December 2017, the National
Highway Authority of India (NHAI) created the National Highways Investment Promotion
Cell (NHIPC) to attract foreign and domestic investments towards highway projects in
India.
Infrastructure Services on the Economic Development of India
The performance of infrastructure is largely a reflection of the performance of the
economy. Infrastructure industries are measured by six key infrastructure and core
industries (i.e., electricity, crude oil, petroleum refinery products, coal, steel and cement).
In this paper, the overall growth and performance of infrastructure services has been
examined in depth on the basis of the different parameters such as trends in growth of
physical output in infrastructure sectors, telecommunications, power, ports, railways, civil
aviation, and post so as to examine whether there is a negative or positive association
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between infrastructure development and India's economic growth. The Government of
India is working to ensure a good living habitat for the poor in the country and has
launched new flagship urban mission, the Pradhan Mantri Awas Yojana (Urban). In May
2018, construction of additional 150,000 affordable houses was sanctioned under Pradhan
Mantri Awas Yojana (PMAY), Urban. PPPs also help the public sector to develop a more
commercial approach. This is essential as most parties in India are very oriented towards
social welfare and they often do not consider factors such as profit. Any partnership is only
successful if it is able to meet the needs of the masses and also generate a profit.
Impact of PPPs on employment
The main argument for PPPs is that they can lead to efficiency gains and one channel for
this is by improving labor productivity i.e. an increase in the amount of good and services
produced by one hour of labor (operational efficiency). While it can be argued that PPPs
could lead to more productive jobs, the links between PPPs and number jobs are less clear.
The relevant literature analyzes the impact of infrastructure on the generation of direct jobs
(depending on capital intensity) an indirect jobs (infrastructure as a enabler for economic
growth leading to the creation of indirect jobs in the economy) but it does not distinguish
between PPPs and other forms of contracting. The empirical evidence of the impact of
PPPs on job creation is sensitive to the baseline/ex- ante situation of the management of
the asset, timeline of evaluation and the scope of the analysis (i.e., whether indirect
employment is also considered). Moreover, some studies do not control for labor
productivity at the baseline stage, and other studies overestimate the effects; for instance,
by comparing the job creation of a PPP (construction and operation) to a counterfactual of
“no project.”
Challenges for PPP in India
Commercial Viability - Projects as water supply and sanitation projects are yet to
demonstrate their commercial viability to the public
Contractual and Capacities Imbalance - Insufficient experience of the partners,
particularly of the public sector while contracting such projects, where we can notice an
informational asymmetry operating in favor of private companies, which naturally use their
endeavor and potential to negotiate better conditions for themselves;
Hidden Debt - from the macro-economic point of view, we can see a substantial
disadvantage in the fact that as a consequence of the long-term character of PPP projects,
the mandatory expenses grow and the hidden debt arises, and this debt will exist for a lot of
years, and thus it can affect negatively the fighting power of the future governments and
burden significantly the future generations.
Impact of Private-Public Partnerships on Economic Growth
Economic growth is driven by investment and increases in productive output, making it
possible for individual workers to command a higher value for their labor and to achieve a
higher standard of living. Do PPPs allow resources to be used more efficiently and cause
marginal output to increase?
Some analysts contend that by diverting resources (money and labor) from market-driven
ends to politically driven ends, PPPs harm growth. Proponents counter that the effective
provision of public goods, such as education and roads, helps promote economic growth.
In turn, critics of public-private alliances say that public goods could be provided much
more effectively by the private sector alone if it weren't for the crowding-out effect of
public distortions in the capital markets.
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Conclusion
The pattern of growth and distribution of PPP projects in India reveal that the growth of
Indian PPPs is more visible in infrastructure sectors coming under states than in the central
infrastructure sectors. Further, the growth pattern of projects reveals that both in the state
and central sectors, only a few infrastructure sub-sectors are developed through PPP mode
and that the projects so executed are mainly in the transport sector including roadways,
airports, urban-infrastructure and seaport sectors with urban infrastructure projects being
large. The trend of PPPs in India is not different from the global trends. In India too, infra
PPP (both Central and State) projects are generally concentrated in a few sectors and
regions. The highest concentration of PPPs is in Transport (national highways) and urban
infra sector projects; these sectors also account for the highest share of investment. A
detailed analysis of India’s infrastructure finance reveals that, in India, the private sector
infra investment is largely financed by debt capital. Commercial banks and insurance
companies’ together account for the highest share of that infra debt capital.
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Constant Unified Main Scalar with Three – Dimensional
Landsberg Space
Dr. Anil Kumar Jaiswal
1. Introduction
In 1984 ([1]) F. Ikeda studies the properties of Finsler spaces satisfying the condition L 2 C2
= f(x), where L is the fundamental function and C is the length of the torsion vector C i. In
1991 ([2]) he considered the condition L2C2 = non–zero constant, which is stronger than
the corresponding condition considered in [1]. A two dimensional Berwald space in an
example of such a Finsler space with constant function LC. However, in three dimensional
Landsberg space the function LC is not always constant. Some properties of three
dimensional Finsler space with non zero constant function LC have been studies in [ 3 ] by
Ikeda. The function LC has been called the unified main scalar in the case of three
dimensional Finsler space. By introducing a scalar T, F. Ikeda have shown that every
three- dimensional Landsberg space is a Berwald space provided unified main scalar and
T-scalar are non constants.
The purpose of the present paper is to discuss some more properties of three dimensional
Landsberg space with constant unified main scalar. We have introduced a scalar K which
has important role in this paper.
In the three dimensional Finsler space we have three essential scalar fields called main
scalars H, I, J and h- and v- connection vectors hi and vi. The Orthonomal frame field called
Moor’s frame (li, mi, ni) ([4]) plays important role in three dimensional Finsler space.
2. Scalar components in the Moor’s frame
We consider a three dimensional Finsler space F3 with the fundamentals function
L(x,y), the frame (li, mi, ni) is called moor’s frame of F3 where li is the normalized
supporting element i.e. li = yi/L, mi is the normalized torsion vector i.e. mi = ci/c, ni is
constructed by gi j li nj = 0, gij mi nj = 0, gijninj = 1 and gij is the fundamental tensor of F3 i.e.
gi j =

1  2  
i j L , i = i .
2
y

In the Moor’s frame an arbitrary tensor be expressed in terms of scalar components, for
instance a tensor T (= T jki ) of (1, 2) type can be written as Tijk = T ei ) e ) j e ) k where

e1i) = li, e2i ) = m1, e3i ) = ni and the summation convention is applied to Greek indices also.
The scalar components T are given by T = T jki e )i ej ) ek ) .
From the equation gij ei ) ej ) =   we have
(2.1)



gij = lilj + mi m j + ni n j

Department of Mathematics, St. Andrew’s P.G. College, Gorakhpur
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1 
 k gij satisfies Cijk l i = 0 and symmetric in i, j, k therefore if
2
are scalar components of L Cijk i.e.

Next the C-tensor Cijk =

C

L Cijk = C e ) i e ) j e ) k
then we have
(2.2) LC = H

mi mj mk

– J s(ijk) { mi mj nk } + I s(ijk) { ni nj mk } + J ni nj nk

where, s(ijk) { } denote the cyclic interchange of i, j, k and summation and
(2.3) C1 = 0, C222 = H, C333 = −C223 = J, C233 = I.
We shall be using Cartan’s connection C  = ( F jki , G ij , C ijk ) in the following section of
this paper. The h- and v- covariant derivatives of a tensor field with respect to C  are
indicated by the short and long lines respectively
First we have ( [4] )
(2.4)
li|j = 0, mi|j = nihj, ni|j = −mihj
(2.5) L li|j = hij, Lmj|j = −limj + nivj, Lni|j = −linj − mivj,
where hij are components of angular metric tensor, hi and vi are component of h- and vconnection vectors respectively.
The equation (2.4) and (2.5) may be written as (2.6)
e)i|j = H) e)i e)j,
(2.7)
Le)i|j = V) e)i e)j,
where H) and V) ,  being fixed are given by 0
 2
 3 
0 0

0





(2.8) (H  )  ) =  0 0
h  ,
(V )  ) =  −  2 0 V 




3
0
−
h
0


−
V
0

−




 

where h and v are scalar components of h – and v – connection vectors hi and vi
respectively, i.e.
(2.9)
hi= h e)i, vi = v e)i
The first scalar component v1 of v – connection vector vi vanishes identically ([4])
If T, be scalar components of Tjik|h then we have
(2.10) T = (kT) ek + T H) + T H) + T H),
where, k = ∂k – Grk ∂r
Similarly if T be scalar component of L Tijk|h then
(2.11) T = L k T ek ) + T V) + T V)

(

)

The scalar components C of L Chij|k are given by [(4)]
C1 , = 0, C222 , = H , + 3JH


(2.12)
C223 , = − J , + (H − 2I )h

C233 , = I, − 3JH , C333 , = J , + 3Ih
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where H for instance is the h-scalar derivative of H i.e. H = (iH) ei
On the other hand, the scalar components C of LChij|k is completely symmetric
therefore it gives
( H − 2I)V2 − 3Jv3 = J ; 2 + H ;3


i
(2.13)
3Jv2 + ( H − 2I)V3 = I ; 2 + J ;3 e

3IV2 + 3JV3 = − J ; 2 + I ;3
We quote the following theorem which has been proved by M. Matsumoto in ([4]) page
197)
Theorem (2.1). The h-curvature tensor Rhijk of C  in any three dimension Finsler space is
written in the form.
(2.14)
Rhijk = Q(jk) { ghj Lik + gik Lhj },
where Li is defined as
R
(2.15)
Lij = Rij − g ij
4
Rij is the h- Ricci tensor defined by Rij = Rihjh and R = Rij gij.
Here Q(jk) denote the interchange of indices j, k and substraction. The scaler component
L of Lij are given by
1
(2.16) L =  * R  −*R ,
2
Where *R are scalar components of *Rrs and *Rrs is given by Rhijk = hir  jks *Rrs.
3. Constant Unified Main scalar
Contracting (2.2) with gjk , we get
(3.1)
L Ci = (H + I)mi ,
which shows that the unified main scalar LC is equal to H + I.
We now assume that the unified main scalar LC is non–zero constant then by addition of
first and third equation of (2.13) we get, (H + I)v2 = 0, which gives v2 = 0. Hence we have
the Following:
Proposition (3.1). In a three dimensional Finsler space with non zero constant unified
main scalar the v- connection vector vi may be written as vi = v3 ni.
A Finsler space is called a Landsberg space, if the Berwald connection B  is h- metrical
which Is equivalent to Pijk = 0 ([4]),
Since
(3.2) Phijk = Q(ih) { Cijk|h + Crhj Prik},
(3.3) Phikj = Q(hi) { h Pijk + Pkhr Crij},
We have the following :
Proposition (3.2) A Finsler space is a Landsberg space if any only if Cijk|h is completely
Symmetric tensor
If F3 is a three dimensional Landsberg space then C,1 = 0 and in view of proposition
(3.2) it follows that C = C which gives

359

International Journal of Management, IT & Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com

International Journal of Management, IT & Engineering
Vol. 8 Issue 8(1), August 2018,
ISSN: 2249-0558 Impact Factor: 7.119
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International
Serial Directories Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in
Cabell’s Directories of Publishing Opportunities, U.S.A

H ,1 + 3 Jh1 = 0
(a )

(b)
− J ,1 + ( H − 2I)h1 = 0

(3.4)

I ,1 − 3 Jh1 = 0
(c)

J ,1 + 3Ih1 = 0

(d )
(a)
( H − 2I)h2 − 3Jh3 = J , 2 + H ,3


(3.5)
3Jh2 + ( H − 2I)h3 = I , 2 + J ,3
(b)

3Ih2 + 3Jh3 = − J , 2 + I ,3
(c)
Now, if unified main scalar LC (=H + I) is non zero constant then addition of (3.4) b and
(3.4) d gives h1 = o and hence H,1= I,1 = J,1 = J,1 = o further more addition of (3.5 a and
(3.5) a and (3.5) a and gives h2 = 0. Hence from (3.5) it follows that.
(3.6)
−3J h3 = J,2 + H,3, (H − 2I) h3 = I,2 + J,3
If all the main scalar H, I, J are constant then from (3.6) it follows that either h3 is equal to
zero or j = O and H = 2I. Summarizing these results we get,
Theorem (3.1). In a three dimensional Landsberg space with non – zero constant unified
main scalar we have h1 = I,1 = J,1 = H,1= O
Theorem (3.2). In a three dimensional Lansberg space with non- zero constant main
scalars either H – connection vector vanishes or J = 0 and H = 2 I.
The h- covariant derivative of (3.1) gives L Ci|j = (H + I) ni hj, where we used the equation
(2.4) and the fact that L|h = 0 and H + I is constant. Since in a Landsberg space Ci|j is
symmetric tensor, the above equation gives that h-connection vector hi is parallel to ni
and we have the following :
Theorem (3.3). If the unified main scalar of a three dimensional Landsberg space F3 is
non-zero constant then Cilj and h-connection vector hi are represent by
Ci|j = L−1 Kninj ,
hi = (H + I)−1 Kni
respectively.
The function K which occurs in theorem (3.3) will be called K-scalar and is given by K =
(H − I) h3
r
Next we consider the Ricci identity ([4]) Ci|j| − Ci|k|j = −Cr Rijk
– Ci|r R rjk substituting

equation (2.14) into this identity and paying attention to equation (2.4) and theorem (3.3)
we get
(3.7)
L−1 [K|knj – K|j nk – K2 (H + I)−1 (mjnk – mknj)]ni
= −Cr (gij Lrk + rk Lij – gjkLrj − rj Lik) − Ci|r (yj Lrk + rkL0j – yk Lrj − rj L0k)
where, we have used the fact that Rrjk = gri Rhijkyh = Rrhjkyh and Lrk = gjr Ljk
Since Ci = Cmi in view of (2.5) and proposition (3.1) its v-covariant derivative gives
(3.8)
Ci |r = CL−1 [v3 ninr – milr – limr]
Since L are scalar components of Lij and L are given by equation (2.16) we may write
1
1
(3.9)
Lij = (*R22 + *R33 − *R11)lilj + (*R11 + *R33 − *R22)mimj
2
2
1
+ (*R11 + *R22−*R33)ninj−*R21 limj−*R12milj − *R31linj − *R13nilj − *R32 minj − *R23nimj
2
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Now, we assume that K is constant then from (3.7), (3.8) and (3.9) we get
 (a) K 2 = −( H + I) 2 (*R11 + V3 * R21 ),

(3.10)
 (b) * R12 + *R22 V3 = 0,

 (c) * R13 + *R23 V3 = 0
From these results, we have the following:
Theorem (3.4). Let F3 be a three dimensional Landsberg space If the unified main scalar
of F3 is non-zero constant and the K-scalar of F3 is constant, then (*R11 + v3 *R21) is
constant and the equation (3.10) holds.
Now, we consider the Ricci identify ([4]):
Cj|j|k –Ci|klj = −CrPrijk – Ci|rCrjk – Ci|r Prjk
If F3 is a Landsberg space then Pirjk = 0 = Prjk. Therefore, in view of equation (2.2) and
theorem (3.3), the above Ricci identity reduces to
(3.11)
Ci |j|k − Ci|k|j = L−1 K {Jnimjmk – Ini(njmk + mjnk) – Jninjnk }
Now assuming the K- scalar to be a constant, in view of equations (2.4), (2.5), (3.8) and
theorem (3.3), the L.H.S. of equation (3.11) may be written as
(3.12)
Ci|j|k – Ci|k|j = −L−2K [ninjlk + linjnk + niljnk + (minj + nimj) Vk ]
+ L−2 K [minjlkV3 + ninjlk + linjlk ] – (H + l) L−2 nivk|j
Comparing equations (3.11) and (3.12), we get
 ( H + I) V2, 2 = − L KJ ,

 ( H + I) V2,3 = L KI,

(3.13)

 ( H + I) V3, 2 = L KI − KV3 ,

( H + I) V3,1 = − K

 ( H + I) V3,3 = L KJ,
Since v2,2 = O and h3 = (H + 1)−1 K equation (3.13) gives
J = 0, v3,3 = 0,
v3,2 – v2,3 = h3 v3
Hence, we have the following.
Theorem (3.5). Let F3 three dimensional Landsberg space. If the unified main scalar of F3
is non-zero constant and the K-scalar of F3 is constant then J= 0, v3,3= 0, v3,2–v2,3=h3v3.
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Managing Productivity with Employee Engagement
Emmy Gracy Vas
Abstract
For businesses to survive and thrive, managing its productivity is very important because
by providing more goods and services to end users, it can raise its profit margins. As
productivity increases, an organization can translate its resources into revenues, share its
profits with stakeholders and retain cash flows for future growth and expansion. Thus,
productivity leads to competitiveness and competitiveness leads to success.
The engaged employees are the backbone of an organization and through their efforts and
energy, they achieve excellence and prosperity. Employee engagement is interwoven
significantly with important business outcome. No amount of investment will deliver the
outcome the Government and business want if their employees aren’t engaged to go ahead
an extra mile to do what it takes to increase productivity and profitability that make up
successful organizations.
Key Words: Productivity, Employee Engagement
Introduction
Any effective and successful business understands the importance of productivity in the
workplace. Being productive can help the organization increase and utilize the capacity of
the human resources it has. Most productive companies have happy and healthy
employees, which are the basis of a successful organization. Most of the organizations
today have realized that a ‘satisfied’ employee is not necessarily the ‘best’ employee in
terms of loyalty and productivity. It is only an ‘engaged employee’ who is intellectually
and emotionally bound with the organization, feel passionately about its goals and is
committed towards its values. He goes the extra mile and associates himself with the
actions that drive the business. Engaged employees are most likely to stay, and be the
advocates of the company, its products or services.
The purpose of this paper is to understand how Employee Engagement will help
organizations manage productivity and succeed in a complex competitive environment.
The paper contains SIX parts: Part I - is introductory in nature. Part II - Explains the
concept of productivity, employee engagement, Gen-Now workforce. Part III - Examines
the importance of productivity to organization and gives an overview of Employee
Engagement Part IV- gives the suggestions for managing productivity by engaging
employees “Honey Bees” way. Part IV- provides empirical evidences of how employee
engagement practices in companies helps enhance productivity and also provides recent
employee engagement trends in India for 2017 and the way out. Last part: provides
concluding observations and indicates some issues for further research in this area.
Part II - The Conceptual Frame
Some of the concepts used in this paper are explained below:
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A.
Productivity
B.
Employee Engagement
C.
Gen- now workforce
Let us attempt first one first
A. Productivity: Productivity is defined by the formula outputs divided by the inputs for
a specific period of time. Outputs are the goods and services. Inputs are not only labour
but capital, material, and energy. It is the productivity that measures the performance of
an organization, and it can also be used for companies themselves in order to assess
their own progress. Productivity can be applied at any level, individual, work unit
level, organizational level. Productivity growth is important to a firm because more real
income means the firm can meet its obligations to customers, suppliers, workers,
shareholders, and governments (taxes and regulation), and still remain competitive or
even improve its competitiveness in the marketplace.
B. Employee Engagement: Engagement is the energy, passion, or ‘fire in the belly’
employees have for their employer. Employee engagement is the extent to which
employees feel a sense of commitment to their organization, to its values, goals, and
objectives and consciously and unconsciously work toward achieving those goals and
objectives. Engaged employees are passionate about their work, proud of their
organization and are enthusiastic about coming to work each day. Engaged employees
are emotionally connected to their work, and are willing to "go the extra mile" to
increase productivity and bring success to the organization.
C. ‘Gen-Now’ workforce: Today’s workforce is multi-generational—and it’s changing
fast. It’s the first time in history that the workforce in organizations includes workers
from different generations. While this can be celebrated for its welcome diversity, this
can pose challenges for both engaging employees as well as collaborating with other
colleagues. These generations are wired differently, they work differently and
organisations have to adapt or they’ll go the way of the dinosaur. Improving
productivity, reducing turnover and building the talent supply chain across these
diverse generations is imperative for organisational success as the organizations stare
down the barrel of a rapidly changing workplace and market place. There are
fundamental reasons why organisations, not just HR departments and HR leaders, must
respond to generational issues—and quickly. Today’s workforce needs to believe in its
employer and perceive meaning in its work, this helps to engage effectively in their
task, become more productive and contribute towards the success of the organisation.
Part III: Importance Business Productivity and an overview of Employee
Engagement
A) Importance of Business Productivity
Business productivity is the capability of a business organization to utilize its available
resources to produce profitable goods and/or services as desired by its customers.
Productivity is the only way forward. Increased productivity leads to increased capacity
and capability. This in turn leads to a firm’s capacity to innovate, to reduce cost of
production, to better satisfy customers and to better satisfy all its stakeholders; including its
employees. Productivity is much more important than revenues and profits. This is simply
because profits vary as a result of external factors, such as exchange rate, dividends on
investments, bank rates, etc. Profits reflect the end result whereas productivity reflects the
increased efficiency and effectiveness of the whole organization (including its policies,
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structures, management systems, etc.). The only way ahead: productivity. Productivity is
important for the following reasons:
Utilization of resources: Productiveness increases the overall efficiency of an
organization. When the efficiency of the organization increases, the production capacity of
the company is utilized to the optimum level. Thus, all resources are used in an effective
and efficient manner to get the best possible results.
SWOT analysis: Productiveness enables a business to find out its strengths and
weaknesses. It also lets the business easily identify threats as well as opportunities that
prevail in the market as a result of competition and changes in business environment.
Lower price, more customers and more sales: Enhanced production lowers the cost per
unit of a product which in turn, results in lower prices for better quality, which enhances a
business’ competitiveness in the market. Businesses can sell products at more competitive
prices and gain an edge over others. If the rates are competitive, the business is in a better
position to attract more customers and make more sales.
Share value, Reputation and Goodwill: Increased production due to efficient utilization
of organizational resources leads to a lower cost production resulting in better sales and
profits. If the profits of an organization shoot up, it increases the confidence of investors in
the organization. Moreover, the share value of the company increases and also when the
organizations meet its customer expectations, they speak positively of their experience,
which can lead to more business and more profit. Due to this, the reputation and goodwill
of the organization increases.
Employee Morale and Efficiency: when the company profits increase due to enhanced
production, the business can share a portion of its profits with its employees. This boosts
the morale of the employees as they get to enjoy a part of the profits and the satisfaction of
a job well done. As a result, their working efficiency tends to increase which in turn,
further increases the production of the company. As you can start to see, there is a
snowball of business success that starts with increased productivity.
The importance of productivity can never be ignored by any diligent business owner.
Successful ventures are often those that give priority to productivity compared to solely
looking into revenues and profits of the company. On the other hand, businesses that do
not pay attention to productivity pay a huge price in terms of reduced production and high
cost of production, resulting in reduced sales and low profits. Thus, a productivity level
can be considered a measure of success or failure for any business.
Workplace psychologists have argued that high productivity is essentially a matter of
keeping people motivated and engaged. When somebody puts heart and soul into work, he
creates a congenial atmosphere where organizational and individual goals can be achieved
more effectively. All the employees should put their heart and work for the company. This
can be possible through employee engagement. Engaged employees are most likely to stay,
and be the advocates of the company, its products or services. Employees who are highly
engaged and motivated to do what it takes to increase productivity and profitability make
up successful organizations.
B) Employee Engagement- An overview
‘Survival of the fittest’ is the rule of the game today. In an atmosphere of huge competition
and change, organizations need to be the best in order to survive in the long run. An
organization needs to gain competitive advantage over the other to excel. Two
organizations may afford to invest the same amount of capital in the business, can have
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same resources in terms of machinery, latest technology, infrastructure, et., but what
differentiates them is the ‘manpower’ they have. No two organizations can have the same
set of knowledge, Skills, and Abilities (KSAs), as to two human beings are the same. They
are distinct entities with difference in capabilities, the way they think, they work, etc. This
is the place where an organization needs to work to gain competitive advantage over the
other, by utilizing their KSAs in the best possible way. At the same time, it is equally
important to know that human resources are emotional beings. It is very much important to
satisfy their needs and wants to secure their cent percent effort and turn it into
commitment. And this demands for what is called ‘Employee engagement’. Employee
Engagement may be defined as the ability to influence the employees- their heads, hearts
and souls to instill in them in intrinsic desire and passion to succeed and excel. Engaged
employees develop a sense of oneness with their organization ant their organization to
succeed wholeheartedly because they feel connected emotionally and socially to its
mission, vision and purpose.
History: Although the term ‘Employee Engagement’ was conceptualized by William A
Kahn in 1990, its origin can be traced back to as early as1920s from studies of morale or a
group’s willingness to achieve organizational objectives. The value of morale to
organization was matured by the US Army during the WWII to predict the unit of effort
and their readiness to go to any extent for the well-being of the organization. The term was
required to describe this emotional attachment of employees to the organization, their
fellow associates and the job. This gave birth to the term ‘Employee Engagement’.
Engaged employees care about the future of the company and are willing invest the cent
percent effort for the organization.
Also, the Hawthorne effect can be cited as an example of employee engagement. The
Hawthorne effect is a form of reactivity whereby subjects improve or modify an aspect of
their behaviour being experimental manipulation. A study was conducted at Hawthorne
works, a western Electric factory outside Chicago, (between 1924 to 1932) to determine
whether workers would become more productive in higher or lower levels of light. After
the study, it was suggested that the increase in productivity was due to the motivational
effect of the interest being shown in them.
‘Employee Engagement’ has been a topic of discussion in corporate circles for several
years now. It has captured the attention of all, whether it is employees or employers. Each
of them has a different way of looking at it, and both have realized the gaining importance
of the term, rather than the concept. Several studies and surveys haven conducted over the
past few years on the topic and each of them have revealed different aspects of the term.
As a result, there are different key drivers and implications. The quest to find out the best
practices to retain and engage employees has forced HR pundits to carry out surveys on
employee delight and employee satisfaction. On such survey that is worth mentioning here
is the one conducted between Jan to March 2008 by Blessing White, a global consulting
firm based in the US, in partnership with HR Anexi, a leading HR consulting firm based in
Mumbai. The survey defines ‘Employee Engagement’ as and alignment of maximum job
satisfaction with maximum job contribution.
In this survey, the respondents were asked to state one factor that they believed was most
important in influencing their satisfaction at work. Almost 30% of the respondents
believed that career development opportunities and effective training was the most
important factor. 20% of them considered a challenging work environment was a great
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motivator and influenced their satisfaction at work. Another 19% believed that if they were
provided with more opportunities to do what they could do their best; they would feel more
connected with their work.
Again, the respondents were asked to state one factor that they believed was most
important in influencing their contribution at work. 26% of the Indian employees said that
development opportunities and effective training was the most important necessity that had
an impact on their contribution towards work. 25% of them believed that regular specific
feedback about how they doing was very important for them to contribute significantly to
their work. Another 22% believed that greater clarity about the organization wants them to
do and why, was important for them to contribute successfully to the organization.
By plotting a population against these two axes, the employees were classified into the
following five segments. A brief description about the various types of employees based
on their satisfaction and contribution at work is given in the table below: level and
description
Table -1: Types of employees (Source: www.blessingwhite.com)

C) Embracing and Engaging the ‘Gen-Now’ Workforce
Today enterprises face a dual conundrum in their workplace strategy:
• A globally distributed workforce.
• An always-on and connected mind set.
To contend with these challenges, organizations must embrace the following guiding
principles that will shape the future workplace. Doing this will help enterprises stay ahead
of the workplace curve by creating a “Gen-Now” workforce with a platform for enhanced
business productivity.
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Guiding Principles
• Accelerate smart work – anywhere/anytime: Enable workforces to be more
productive with anytime, anywhere access to apps/data that are aligned with enterprise
security guidelines.
• Institutionalize process excellence: Establish built-in workflows that trigger a
process-centric approach towards information seeking and sharing with role based
access.
• Facilitate insight and provide information visibility: Enable workforces to find and
share information, thereby improving business insight.
• Promote compliance: Leverage gamification techniques to promote compliance and
adoption within the workforce.
• Collaborate and support teamwork: Support multiple media that leverage
technology and platforms for teams to interact with and work through.
• Agile: The enterprise must create a modular workplace architecture built on solutions
that generate and extend operational agility and are responsive to ever changing
business demands from employees.
• Always on and connected: A connected enterprise should be equipped with mobility
solutions, empowering end users to deliver improved productivity through app stores
and collaborative platforms.
• Enriched user experience: An integrated process- and technology-oriented approach
has toolsets that aid in providing an enriched and seamless end-user experience.
• Sustain competitive advantage: Leveraging cost-controlled workplace transformation
solutions that result in measurable improvements will empower end users to deliver
enhanced performance, improving individual and organizational productivity.
• Insight-driven: Enterprises must systematize improvement programs through a datadriven model enabling workforces and the enterprise as a whole to derive meaningful
analysis by measuring outcomes.
In order to create an environment conducive to productivity, the best way to engage
everyone from each generation is to host meetings to discuss the needs and lifestyles of
each employee. The workforce transformation coupled with workplace transformation will
directly increase business productivity.
Part IV - Managing productivity by engaging employees ‘Honey bees’ way
Employee engagement is a workplace approach resulting in the right conditions for all
members of an organization to give of their best each day, committed to their
organization’s goals and values, motivated to contribute to organizational success, with an
enhanced sense of their own well-being. Engaged employees are not naturally born, but
can be developed by organizational support and best practices.
How do bees produce honey? Can organizations and employees learn some positive
aspects from their behavior to enhance productivity?
1st Aspect: Honeybees inspire us to gather knowledge
Bees start making honey, their food, by visiting flowers. They collect a sugary juice called
nectar from the blossom by sucking it out with their tongues. They store it in ‘honey
stomach’. The colour and flavor of honey they produce differ depending on the nectar
source.
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The quality of the work produced by employees depends on the quality of knowledge they
have gathered from various sources like attending a workshop or seminars or conferences,
learning from colleagues and updating their skills through constant training. The
organizations should invest on employee-training in order to harvest quality output.
2nd Aspect: Honeybees provide key relationship advice
Did you ever think you could get a relationship tip from a bee? Well, think again! Bees
have amazing symbiotic relationships with plants; they are neither greedy nor selfish. In
the process of gathering nectar, a bee gives back more to the flower: it transfers pollen
grains from one flower to another, thus pollinating the flower for essential fertilization and
reproduction to take place. While drinking nectar, the bee doesn’t harm the delicate petals
of the flower. Similarly, Organizations should strive to provide an environment for proper
relationships among employees so that every employee strives to give more of them self,
their love, attention and time just as the honeybee does and their relationships with others
should be characterized by respect and esteem for the other. Organizations that have
invested into employee relations programs have experienced increases in the productivity,
and the increased productivity in turn leads to increases in profits for the business.
3rd Aspect: Honey bees teach us to communicate well
Bees are deeply engaged with each other. They keep each other informed about changes in
their environment. They never break contact with the group and are constantly passing on
information they receive. Proper communication at all levels in the organization helps to
function better, achieve greater productivity and succeed.
4th Aspect: Honeybees inspire us to work with a team spirit
When the Bees have a full load of nectar, they fly back to the hive. There, they pass the
nectar on through their mouths to other worker bees who chew it. It’s passed from one bee
to the other, until it gradually turns into honey. Then the bees store the honey in
honeycomb cells, which are like tiny jars made of wax. The honey is still a bit wet, so they
fan it with their wings to dry it out until it becomes stickier. When it’s ready, they seal the
cell with a wax lid to keep it clean. The secret to success is their team spirit. If one bee is
suffering or falling behind, the others step up and do the work, making sure that collective
productivity is never reduced. To produce good results, all employees need to work as a
team. Lack of initiative, lack of interest and absenteeism would logically lead to poor
results. Organizations should encourage team spirit among employees for better
productivity.
5th Aspect: Honeybees teach us cooperation
Bees live together in well-organized hives where every bee has a role to play in its
community. The queen bee lays the eggs, while worker bees clean the hive and keep the
hive’s temperature cool. Some bees protect the hive from intruders while others fly for
miles to collect nectar. A bee cannot survive or make honey on its own; it has to cooperate
with its fellow bees. Following their example, each employee needs to take care of his or
her responsibilities and work with others to create a harmonious environment. Cooperation
enhances team productivity.
6th Aspect: Honeybees teach us to thrive and lead a productive and meaningful life
Bees invest much effort in producing honey. Though they are small and simple yet they
lead an extremely productive life. They are highly organized, focused and produce
amazing results as a team. This shows that employees as a team need to be highly
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organized, constantly and firmly focused, if they are to succeed in achieving high
productivity.
7th Aspect: Honey bees teach us to live work ethic
Bees have an innate sense of responsibility. They are driven by the desire to work, produce
and sustain the colony. They pick up delays caused by others, doing what needs to be done,
without micromanagement or delay. Taking lessons from honeybees, employees could
follow work ethics in the workplace to accomplish their given responsibilities.
8th Aspect: Honey bees us to take time to rest
Contrary to the common belief that they work all the time, honeybees actually spend twothirds of their time doing nothing. They work hard with unwavering dedication and
discipline, but they also get plenty of rest in order to recharge. Organizations need to
implement activities that help the employees to relax and recharge themselves so as to
increase their efficiency in the workplace.
9th Aspect: Honey bees teach us punctuality
For bees, everything depends on the sun. They start their day soon after the sun rises, and
return to their hives at around 3.30 pm (unless the skies are overcast). Keeping time helps
they deliver optimum results. In a professional set-up, the workplace operates smoothly
when employees stick to time. Being late often ups stress levels and being habitually late
can hamper the work patterns and may lower the productivity levels as a whole.
10th Aspect: Honey bees teach us to be meticulous
Honeybees are able to control the temperature within the hive through both a colony-level
response and each individual worker’s behaviour. Honeybees keep their nest temperature
consistent in summer between 30 to 35 degree Celsius regardless of external conditions.
Monitoring and adjusting the organization’s climate and culture is very important for
employee engagement and managing productivity. Organizations need to build a solid
structure, encourage feedback and clarity of the results everyone is working to achieve,
create a climate of accountability by transforming value statements into promises.
11th Aspect: Honeybees teach us efficiency
You must have heard the phrase: they’re ‘busy as bees’. This description sums up the life
of honeybees: they’re extremely efficient. They are tiny indefatigable creatures who offer a
powerful demonstration that small beings through small actions can create big results. A
large beehive can house up to 60,000 bees and they may collectively travel 55,000 miles
and visit two million flowers to gather enough nectar to make just a kilo of honey!
Productivity is all about efficiency -- doing more, faster and with less. And with
increasing demands from today’s anytime, anywhere workplace, the organizations and
employees cannot work in isolation, but take inspiration from honeybees and work
together, not just hard but efficiently, to achieve the best results in whatever they do.
If organizations have to manage their productivity well, then they need to inculcate in their
employees these above traits of the behaviour of honey bees, so that they are fully engaged
to produce better and excellent results and take the organizations to great heights.
Part V – Empirical Evidences
A) Employee Engagement practices in Corporates
Gone are the days when employees only looked for high paying jobs in a ruthless office set
up.
At a time when work-related stress is taking a toll on the life of employees, it is refreshing
to see some companies go out of the way to make their staff love the work they do and also
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ensure they have a great work-life balance. It may be said that employee’s feel more
engaged when they have clear direction, performance accountability, proper feedback,
efficient work environment, interpersonal support and opportunities for personal growth
which creates a willingness to behave altruistically, an atmosphere of excitement when
there is genuine recognition for their work effort. Most importantly, employees should
have buy in and ownership of initiatives, which will ultimately lead to success. Here we
take the examples of top three companies; employees in these companies love the
companies they work for a host of positive factors.
Table 2: Factors that influenced these companies the best to work for in India
(source: http://m.rediff.com/money/report/pix-special-what-makes-these-10companies-the-best-to-work-for-in-india/20150721.htm )
Company
Positive factors
1. RMSI
A flexible and rewarding work environment, high level of
a global IT services empowerment and accountability, employees’ involvement in
company
providing company’s business decisions, leadership development through
geospatial and software mentoring and coaching, skills/competency development initiatives,
services
corporate social responsibility program, multi-cultural exposure
through onsite work opportunities. People are respected and valued,
performance is nurtured, creativity and excellence are encouraged, and
Aim: ‘People are
leadership and teamwork are rewarded. Parenting, relationship
respected and
counseling, child psychology workshops, Healthcare and other benefits
performance is nurtured’ specially for women, Other activities: The music band, photography
club, painting, acting, movie making, guitar classes, zumba lessons,
sports tournaments etc.
2. GoogleIndia
When it comes to facilities, working environment and benefits, worklife balance, very few companies can compete with Google. Creative
and colourful ambience; offices are designed to promote fun-filled
Aim: ‘Fitness and fun
innovation. TechStop - Google in-house tech support shop, Access to
are woven into Google's best facilities -fully equipped gyms, customized health programs, Fun
history’
at work a 'bureaucracy buster' day, Google hosts TGIF (Thank God It's
Friday),Women’s initiatives-supporting employee resource groups like
Women@Google, For families-Google hosts its annual 'bring your
children to work' day.
3.Marriott Hotels India Marriott calls it employees ‘associates’. On their birthdays or
anniversaries, the hotel employees are allowed a meal for six in any
Aim: ‘Taking care of hotel or a stay to experience their own hospitality at its best.
our associates is at the The hotels’ discount policies, talent development program,
heart of Marriott’s core international exposure, open door policy, cross department exposure,
values’
performance incentives and rewarding high performers boosts the
morale of employees. Access to a gym, recreation, discount on food
and beverages, room stay, assignments locally and internationally,
international placements and health insurance are other benefits
B) Employee Engagement Trends for 2017 in India and the way out
Trend # 1 – Gen-Y meets Gen-Z under Gen-X’s Watch
Some organizations haven’t yet found answers for engaging their Gen-Y workforce, and
now here comes Gen-Z. This is the first year when all three generations will be working
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together! This bound to lead to friction at the workplace as some of organization’s Gen-Y
employees will be in managerial positions, trying to steer the careers of Gen-Z. Just like
any generation, Millennials will negatively stereotype, Gen Z’s as being laid back.
The way out: Transformation in policies, workplace, rewards, and more focus on personal
aspirations of individuals. Improved feedback mechanism, promote connectivity, evaluate
experience of working in the organization, encourage positive dialogue of generational
issue, help workers to excel and be transparent, setting up real monitoring programs,
consider intrapreneurship models etc.
Trend # 2 – Employee Engagement in the World of Agile and DevOps
Agile and DevOps are not the methodologies that concern IT employees alone; it will be a
way of life in the workplace.
The way out: Experiential learning and internal communication programs will have to be
created to help employees embrace the new agile world and ensure that mind-shift happens
rapidly.
Trend # 3 – More Women at the Workplace
We will see more women joining the workforce due to culture shift and organizational
policies. While organizational maturity quotient will go up several notches, it will also
pose new challenges – pushing organisations for better workplace practices that are
diversity friendly and inclusive. Managing a healthy and engaging workplace will be key.
The way out: Women friendly policies or initiatives, Train for growth and expansion,
Develop an internal support system for women. Create a woman-to-woman mentoring or
diversity program, sponsor new community-building programs, and initiate an ongoing
forum for women to connect, share, and collaborate. Foster optimal flexibility:
telecommuting, flextime, job sharing, part-time offerings, and more.
Trend # 4 – Whose Culture is it anyway
With organisations spreading globally, and creating workplaces that have locally relevant
policies, the old notion of what organizational culture is, is in danger of ceasing to exist.
The years ahead will see several cultures mushrooming in each organization, and would
evolve or devolve into being relevant at a team level, rather than an organization wide
being. A sort of tribal culture of individual groups will come into being. The team manager
will be influential in creating the culture and driving it. Organisations may define an
outline, but it’s these tribal cultures that set the future of the workplace
The way out: Diversity programs, focus on multicultural collaboration: It gets everyone to
the table, emphasizes common interests rather than differences, makes communication
more effective among groups, shared knowledge of others' cultures,
Trend # 5 – Employee Experience and Personalization
Most organizations singing the “Digital” song to their clients are conveniently forgetting to
do the same with their employees. This year would mark a great shift in the way employers
invest in personalizing their employee communication. We will see several digital
companies emerging with the typical big data and collaboration pitch.
The way out: Integrating technology with culture: Improving Collaborative Working,
Open Communication, Facilitating learning through Gamification, Fostering peer to peer
recognition. Create a talent mobility program, Perform regular evaluations Foster strong
relationships Positive employee experience that meaningful work, supportive management,
positive work environment, growth opportunity and trust in leadership, leaders ‘leading by
example’
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Trend # 6 – Automation Resources vs. Human Resources
Automation will take over in a big way in 2017. Automation in already lean, and barely
staffed companies, will certainly lead to concern and confusion among employees. No
organization can stay away from automation, but at the same time will have to ensure that
the existing and new breed of employees is either re-skilled or moved to other roles.
The way out: Training and development programs, Treating employees as customers:
understand their passions and preferences and weave those in their job design.
Trend # 7 – Flexibility is the Enemy
Global, connected, flexible, collaborative. Well, these are all the buzz words used in
defining the corporate workplace today. All these employee friendly strategies (which
employees don’t think so) will work against the organization from a team productivity
perspective – and hence organizational performance and success. Seeing all the team
members together, at least once a week is a rarity today. Team building is too far away.
The way out: Organizations need to focus on more than just flexi-work schedules and
telecommuting programs to help the employees to manage their work and personal
responsibilities. Work-life balance leaders sold provide clear direction regarding
organizational priorities to help the employee to focus on highest value tasks, implement
policies and practices consistently to ensure that work loads are fairly and equitably
distributed, emphasize on high levels of teamwork within and across organizational units
to secure support from their co-workers, support training, development and empowerment
opportunities, provide adequate resources to execute task efficiently and with high quality.
Trend # 8 – Compete with organization’s own Talent
Start-up culture is the big fad across India. Organizations have started to realize that the
“entrepreneurial bug” has been biting far too many employees. Companies have gone
overboard (rightfully so) promoting “empowerment” and “entrepreneurial spirit” among its
employees that everyone is looking forward to the opportunity. Organizations are rapidly
losing their most valuable talent. Not just those, the people who are going out are poaching
other employees too. Organizations, in a nutshell, will start competing with their own
talent. This is a nightmare that any Employee Engagement and Human Resources would
want to avoid.
The Way out: Flatten hierarchies, Leaders as ‘Culture Advocates, Empowerment
programs: empowering employees to empower customers, creating compelling work
environment: A culture is always comprised of tangible (e.g. infrastructure) and intangible
elements (e.g. values, beliefs, and norms). While it is necessary to be aware of the
intangible elements, caring for tangible aspects is also important. Regard for employee
well-being: promoting employee wellness programs like yoga classes, walking challenges,
weight loss challenges etc.
Trend # 9 – Trumped
If most of the H1B and other employees in international locations return and if the reverse
brain drain happens – it will be a challenging time for organizations. All people who are
returning, though Indians, will carry a different culture and mindset. Adjusting to the
realities of an Indian workplace and local company policies, not to mention a change in
lifestyle, will be nothing short of a shock. Managing such situations and helping them gel
well with local employees needs to start from the ground-up.
The Way out: Employee Assistance programs (EAP) would be the best choice.
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Part VI – Concluding observations
An organization should realize the importance of employees, more than any other variable,
as the most powerful contributor to an organization’s competitive position. Organizations
and employees share a symbiotic relation, where both are dependent on each other to
satisfy their needs and goal. Survey and researches reveal that employees can be best
engaged if their unique needs are fulfilled. It is very essential to realize what they are best
at and engage their talents in the best possible way. When employees feel like they are a
part of something important and their contribution has made an impact on business results,
they form a mental and emotional attachment that becomes mutually beneficial for both
parties. Therefore, employee engagement should not be a one-time exercise, but a
continuous process of learning, improvement and action. Employee engagement is based
on trust, integrity, two way commitment and communication between an organization and
its members. It is an approach that increases the chances of business success, contributing
to organizational and individual performance, productivity and well-being. It can be
measured. It varies from poor to great. It can be nurtured and dramatically increased; it can
lose and thrown away.
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Domestic Violence of Women in India
Anuradha Jaidka, M.A (Sociology)
Abstract
Violence against women is a global problem. Historically men have dominated women and
discriminated against them. India is a male dominated nation where the women are always
ill-treated by society, male and other members of the family. In practicality it is seen
women are increasingly exercising greater influence in business, government, politics,
public administration and other professions. Women’s full and equal participation in the
political and economic arena is fundamental to democracy and justice, which will help to
develop the country and in making healthy societies. Empowerment to women will help in
reducing and fighting against hunger and poverty. It is the right of an individual to live
without fear in the world. Every moment of violence is taking their life off then what about
their right to life and liberty. Many evils are still practiced on women such as bigamy, child
marriages are still in practice, dowry demands are still on rise, and women are still
harassed by their partners, inmates and dear ones. Though the Constitution granted
democracy and equality still the violence against women and violation of their human
rights are existed in India and all over the world. This article contains the study in depth
regarding the rights of women, human rights of women, domestic violence, problems with
regard to crime and violence against women and other women related issues.
Keywords: Domestic violence, Spouse abuse, Democracy, Government, Women,
Constitution.
Introduction
It is believed as well as recorded by the historians, that women benefited equal status with
men in all spheres of life in ancient India. The condition of Women in Indian society was
worsening during the medieval period. At this point of time child-marriage, sati, female
infanticide was practiced largely. Hindu religion considered, sons as essential to the
family, since sons alone could offer oblations to their departed ancestors and save them
from suffering a spell in hell. The Universal Declaration of Fundamental Human Rights
asserts that all sexes should enjoy equal rights. Indian women have not to struggle for
Constitutional and legal rights which stands given to them. Since the days of independence
struggle, the achievements in the area of women’s rights are many. Indian women now
chip in all activities such as education, politics, media, art and culture, service sectors,
science and technology, and so on. Another harmful practice is the Dowry system where
gift of money or valuables are given by the bride’s family to the groom’s at the time of
their marriage. This is the new harassment in the name of wedding gift. Violence is a fact
of most women’s lives, especially within the domestic sphere. Personal laws govern the
issues relating to marriage, inheritance, adoption and divorce; few laws address the
economic rights of women within marriage. Women with legal education may play a
significant role to assert their rights in a dynamic society for peace, social progress and to
achieve the desired goals of socio-political laws meant for their total development.
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Article 21 of the Constitution of India reinforces right to life. Life in its expanded horizon
includes all that which gives meaning to a person’s life including culture, heritage,
tradition and dignity of person. For its meaningfulness and purpose, every woman is
entitled to elimination of obstacles and discrimination based on gender. Women are
entitled to enjoy economic, social, cultural and political rights without discrimination and
on a footing of equality. All types of suffrage, humiliation, social negligence and
deprivations have forced women to stand and demand their share of human rights. A
number of oppositions and women-movements have forced the world to change attitudes
and to make specific provisions for their rights on national and international levels. Hence
this research article starts with noble aim not only to suggest suitable measures to eradicate
the violence against women, but also to encourage more utilization of the potentiality of
women power to get equality, therefore the subject of the research is a matter of
tremendous significance.
The researcher has confined her study to ‘domestic violence’ includes violence against
women and girls by an intimate partner, including a cohabiting partner, and by other family
members, whether this violence occurs within or beyond the confines of the home.
Domestic Violence: Conceptual Framework
Violence against women is present in every country, cutting across boundaries of culture,
class, education, income, ethnicity and age. Violence against women and girls continues to
be a global epidemic that kills, tortures, and maims. The global dimensions of this violence
are alarming. No society can claim to be free of such violence the only variation is in the
patterns and trends that exist in countries and regions. Violence against women is nothing
but a form of discrimination. It is very wide concept. The UN has specifically articulated
that violence against women does not limit to acts of physical, sexual and psychological
violence in the family and the community. It includes spousal battering, sexual abuse of
female children, dowry-related violence, rape including marital rape, and traditional
practices harmful to women, such as female genital mutilation, sexual harassment and
intimidation at work and in school, trafficking in women, forced prostitution, and violence
perpetrated or condoned by the state, such as rape during war.
Causes of Domestic Violence
There are different causes of domestic violence. As with many phenomena regarding
human experience, no single approach appears to cover all cases. Lack of economic
resources underpins women’s vulnerability to violence and their difficulty in extricating
themselves. Domestic violence may start when one partner feels the need to control and
dominate the other. Due to male domination in the society, from childhood onwards, male
have been taught to have control over females so they develop tendency to have power and
control on them. The United Nations Declaration on the Elimination of Violence against
Women states in its preamble that violence against women is a product of the “unequal
power relations” that characterize gender relations in all parts of the world. Poverty, a
curse, haunts our society, and its eradication is crucial for the elevation of the status of
women, particularly those with special disabilities.
Constitutional of India and Rights of women
The Preamble of constitution of India is having principle of gender equality, Fundamental
Rights, Fundamental Duties and Directive Principles. The Constitution of India, 1950 has
certain provisions relating to women. In India the suppression of women is very old and
long which is responsible for including general and special provision for upliftment and
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development of the status of women. Though the Indian Constitution provides equality of
status and of opportunity to women, discrimination is persisting in one form or the other.
The root cause for the discrimination of women in the society is that most women are
ignorant of their rights and the position of equality assured to them under Indian
Constitution and legal system. Hence women are equally entitled for the protection of all
fundamental rights along with men. Article 2 of the declaration states that “everyone is
entitled to all the rights and freedom set forth in this declaration, without distinction of any
kind such as race colour, Sex, language, religion, political or other opinion, national or
social origin, property or other status. Under Article 16 of the declaration states that “men
and women of full age without any limitation due to race, nationality or religion, have the
right to marry and to form a family.
Crime against woman in India
Crime is what society says in violation of the criminal law. Without law there can be no
crime at all, although there may be moral indignation which results in law being enacted.
Therefore it is very difficult to frame such a definition of crime which may be true in all
countries at all times “Crime is not absolute like sin, that can be defined and have an
existence beyond the limits of what men may say and do. Blackstone defines crime as
“violation of the public rights and duties to the whole community, considered as a
community, in its social aggregate capacity”. German Philosopher Nietzsche said, when
you go to meet a woman, take your whip along under the common, women were treated as
chattels. The Greeks in their period of highest culture imprisoned their women within their
houses and denied them all rights. American Sociologist Lester Word, who opined that
“Justice consists in the enforcement by society of an artificial equality in social conditions
which are naturally unequal?” The unequal status of women being offensive to human
dignity and human rights engaged as a fundamental crisis in human development, the
world over. The term women’s right is used to describe that branch of the women’s
movement which is primarily active in attempting to bring about legislative, economic and
educational reforms to eradicate sex discrimination in social institutions. According to
Susan Wadly there is logic in their concept. She says “the female is first of all Shakti
(energy or power), the energizing principles of the universe. The wife has been called the
root of prosperity, enjoyment and Dharma in Mahabharata. The man has not religiously
competent to perform religious duties without his wife. According to Gandhi, the role of
women in the political, economic and social emancipation of the country was of overriding
importance. Gandhi had immense faith in the capability of women to carry on a nonviolent crusade.
Woman is subjected to criminal hardships in different forms such as are eve-teasing,
molestation, bigamy, fraudulent marriage, enticement of married women, abduction and
kidnapping, rape, harassment to women at working place, wife beating, dowry death,
female child abuse and abuse of elderly female etc. Crime against women is rising at an
alarming rate globally. The legal recourses available fail to curb high levels of sexual and
other violence against women and girls, even as reports of such incidents increased.
Violence by Husbands
Violence against women is a serious problem in India. Overall, one-third of women age
15-49 have experienced physical violence and about 1 in 10 has experienced sexual
violence. NFHS-3 collected information from married and unmarried women age 15-49
about their experience of physical and sexual violence. Married women were also asked
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about their experience of emotional violence. Nearly two in five (37 percent) married
women have experienced some form of physical or sexual violence by their husband as per
data available. Acts of physical violence by the husband against his wife include: pushing,
shaking, throwing something at her, slapping, arm twisting, hair pulling, punching,
kicking, dragging, beating, trying to choke or burn her on purpose, and threatening her or
attacking her with a weapon. Acts of sexual violence by the husband include physically
forcing the wife against her will to have sex or perform other sexual acts that she did not
want to perform. The prevalence of spousal physical or sexual violence is much higher
among women in the poorest households (49 percent) than among women in the wealthier
households (18 percent) as per available data. Spousal violence varies greatly by state. The
prevalence of physical or sexual violence ranges from 6 percent in Himachal Pradesh and
13 percent in Jammu and Kashmir and Meghalaya to 46 percent in Madhya Pradesh and
Rajasthan and 59 percent in Bihar. Other states with 40 percent or higher prevalence of
spousal physical or sexual violence include Tripura, Manipur, Uttar Pradesh, Tamil Nadu,
West Bengal, and Assam
Laws against domestic violence and abuse
The 2012 National Crime Records Bureau report of India states a reported crime rate of 46
per 100,000, rape rate of 2 per 100,000, dowry homicide rate of 0.7 per 100,000 and the
rate of domestic cruelty by husband or his relatives as 5.9 per 100,000. Domestic violence
in India is shrouded in a culture of shame and silence. 50-70% of women in India face
some form of domestic violence, whereas only 2% of victims approach the police. 57% of
boys and 53% of girls aged 15-19 believe that wife-beating is acceptable. 75% of Indian
women who have reported domestic violence have attempted suicide. Progress has been
made with the passing of the Protection of Women from Domestic Violence Act
(PWDVA) in 2005, which has encouraged more women to speak up, and a powerful media
campaign that has resulted in a five-fold increase in the number of women reporting abuse.
There are several domestic violence laws in India. The earliest law was the Dowry
Prohibition Act 1961 which made the act of giving and receiving dowry a crime. In an
effort to bolster the 1961 law, two new sections, Section 498A and Section 304B were
introduced into the Indian Penal Code in 1983 and 1986. The most recent legislation is the
Protection of Women from Domestic Violence Act (PWDVA) 2005. The PWDVA, a civil
law, includes physical, emotional, sexual, verbal, and economic abuse as domestic
violence. In 1983, domestic violence was recognised as a specific criminal offence by the
introduction of section 498-A into the Indian Penal Code. This section deals with cruelty
by a husband or his family towards a married woman.
Domestic violence: Remedies for betterment
Violence is not only physical abuse, but emotional, economic, verbal, and sexual. The
social stigma of public dishonour is the greatest cause for a woman to become trapped in
this atrocious environment, and another important reason is economic dependence on her
perpetrator. Many women believe that staying with her husband and tolerating this abuse
would be in the best interest of her children, as the family is kept together. But a study
conducted by psychologists saw those infants that were victims of extreme abuse, had also
become abusive towards other children and lacked the ability to express empathy. Women
are usually afraid to report cases of domestic abuse in fear that her husband will be
arrested, that a long legal proceeding will ensure bringing public shame and scrutiny. Now
the law is on women’s side, with the Protection of Women against Domestic Violence Act
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(2005), the Indian Law has come to realize that there are multifaceted problems faced by
women in domestic affairs. When a woman files an FIR against her abuser, she gets
immediate help from the police and there is no delay in nabbing the criminal.
Conclusions
India, dreaming to become a developed country is possible only by bringing revolutionary
programs of action to bring about a radical change in social behavior towards women.
Women community is waiting for social justice for long period. Now it is the time to
provide justice to them through empowerment. During the post-independence era, much
has been done for the liberation of Indian women in all classes and religions of the country.
Violence is one of the most pervasive of human rights violations, denying women and
girls’ equality, security, dignity, self-worth, and their rights to enjoy fundamental
freedoms. United Nations has played a vital role in gender equality. It has taken the
responsibility to ensure, promote and protect the Human rights of women and also to
empower them. Violence and insecurity for a woman begins at very safest place for her –
her own house’ is proved at this juncture.
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Impact of coaching and Development on structure Performance
in IT Sector
Dr. G.S.JAYESH
Mr. G.GANESH
Abstract
The study is targeted on the analysis of the impact of the coaching and development efforts
within the IT business. The study also will evaluate the final word impact of the intentions
of the staff on the performance of the organization. The earnings based mostly workers of
the organizations having 66 workers are elite on the idea of sampling technique for the
info assortment functions. Out of 66 questionnaires distributed, 55 employees submitted
data and 11 didn’t responded. The info generated from the sector were conferred and
analysed with descriptive datum whereas the corresponding hypotheses were tested with
the analysis of variance and simple regression. The finding indicated that: there's positive
relationship between training/development and structure effectiveness. The study over that
effective coaching is associate degree investment within the human resources of a
corporation; with each immediate and long vary returns. But mere investment isn't
enough; organizations got to manage coaching programs a lot of effectively in order that
they will get the best returns from their investment. The study recommends that
organizations ought to build coaching and development of their workers an everyday
activity. Coaching has got to involve quite simply basic ability development. That is, to use
coaching to realize a competitive advantage, organizations ought to read coaching
generally as some way to form intellectual capital.
Keywords: business, It sectors, organizations, ability, development etc.
Introduction
Training and development play a vital role within the effectiveness of organizations and to
the experiences of individuals in work. coaching has implications for productivity, health
and safety at work and private development. All organizations using individuals got to
train and develop their employees. Most organizations area unit cognizant of this demand
and invest effort and different resources in coaching and development. Such investment
will take the shape of using specialist coaching and development employees and paying
salaries to employees undergoing coaching and development. Investment in coaching and
development entails getting and maintaining area and instrumentation. It conjointly implies
that operational personnel, used within the organization’s main business functions, like
production, maintenance, sales, promoting and management support, should conjointly
direct their attention and energy from time to time towards supporting coaching
development and delivery. This implies needed to allow less attention to activities that are
clearly a lot of productive in terms of the organization’s main business. However,
investment in coaching and development is usually thought to be smart management
follow to keep up applicable experience currently and within the future. Consistent with
Wayne F Cascio, coaching consists of planned program Maine designed to boost
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performance at the individual, group, and /or structure levels. Improved performance, in
turn, implies that there are measurable changes in data, skills angle, and/or social
behaviour. Coaching is taken into account as a tool for HRD. Coaching has huge potential
in transfer and utilization of latest technical ability, leadership development, organization
of individuals, formation of self-help-groups, and mobilization of individuals furthermore
as resources, management of resource-poor rural mass, entrepreneurship development, etc.,
that area unit thought-about essential parts of HRD. Consistent with C B Memoria,
“Training may be a method of learning a sequence of programmed behaviour. Its
application of information and it tries to boost the performance of worker on this job and
prepares them for the meant job. Coaching may be a short term method utilizing a
scientific and arranged procedure by those non-social control personnel acquires technical
data and skills for an explicit purpose. Coaching refers to directions in technical and
mechanical operations, like operation of some machine/equipment. Coaching is for a
selected job connected purpose.
The conception of coaching and Development
Training and development area units are complementary components of identical method.
They’re interlinked and mutually beneficial, instead of ordered and stratified. Coaching
and development is extremely crucial to the staff, the organization and their effectiveness
(Devi & Shaik, 2012). Employees coaching and development will occur at the same time
or complementary, however the 02 don't essentially have direct relations to every different
(Comma,2008). Coaching and development activities area unit necessary parts of the
human resource management perform of a corporation.
Nature of coaching and Development
Training and development refers to the follow of providing coaching, workshops,
coaching, mentoring, or different learning opportunities to workers to inspire, challenge,
and encourage them to perform the functions of their position to the simplest of their
ability and at intervals standards set by native, state, Federal and licensing organization
pointers. a proper educational program is an endeavour by the leader to supply
opportunities for the worker to accumulate job-related skills, attitudes and data (McGhee et
al, 1996:55). Coaching makes workers feel that they're a part of the organization’s family.
Coaching creates the sense of happiness all told workers. It creates the skilled development
and enhances the staff skills. It conjointly makes knowledgeable personnel with fewer
mistakes (Adams, 2002). Increasing job satisfaction and worker morality, enhancing the
worker motivation, rising the efficiencies in processes and gain, raising the flexibility to
get new technologies, developing the innovation in methods and merchandise and reducing
turnover rate area unit different necessary advantages of coaching (McNamara, 2010).
Review of Literature
Dubashi (1983) outlined coaching as “A method of rising the data ability and angle of
workers to attain structure objectives. It’s solely through a scientific program of coaching
that necessary skilled data is imparted, skills developed and attitudes attuned to figure
scenario.
Klatt et al, (1985) has aforementioned that coaching cares with technical/manual skills to
non-managerial employees. Development, on the opposite hand, is planned activities that
concentrate on increasing and enlarging the capabilities of workers in order that they will
with success handle bigger and assume higher positions within the organizations hierarchy
to higher handle current responsibilities.
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Raymond Noe and Neal Schmitt (1986) studied influence of triangle attitudes on coaching
effectiveness. They declared that the influences of trainees’ characteristics on coaching
effectiveness have targeted on the amount of ability necessary to be told program content.
Psychological feature and environmental influences of coaching effectiveness have
received very little attention. This analysis integrates necessary psychological feature and
situational factors from structure behaviour theory and analysis into a model that describes
however trainees' attributes and attitudes might influence the effectiveness of coaching.
Udai Pareek (1997) has represented 3 parts of coaching like purpose, place and time.
Coaching while not a purpose is useless as a result of nothing would be achieved out of it.
Once having known the aim of an educational program, its place should be set i.e. whether
or not it's to get on the duty or off the duty. Place would decide the selection of coaching
methodology and conjointly influence its effectiveness. Coaching should be provided at the
correct time.
According to Asha (2007), the requirement for coaching and development may be
emphasised in numerous work things, like in harnessing skills for existing jobs, coming up
without one’s future job profile, elevating employee’s performance then on. The coaching
and development perform in a corporation has gained plenty of importance because of
advancement in technology and changes in market force.
Bates et al., (2010)stated that quality of coaching program is feasible only the tiro is ready
to follow the theoretical aspects learned in educational program in actual work
surroundings. They highlighted the utilization of role enjoying, cases, simulation, mediate
exercises and pc based mostly learning to supply exposure to a current and relevant body
of information and globe things.
Kalaiselvan and Naachimuthu (2011) represented coaching by graphical illustration,
coaching value and business advantages area unit drawn on X and Y axis severally. Four
quadrants were known to focus on (i) strategic (Lower coaching value and better business
benefits), (ii) Payback (Higher coaching value and better business benefits) (iii) suppose
(Lower coaching value and lower business benefits) (iv) Drop (Higher coaching value and
better business benefits).
According to Wright and Geroy (2001); Worker competencies changes through effective
coaching programs. It not solely improves the general performance of the staff to
effectively perform this job however conjointly enhance the data, skills associate degree
angle of the staff necessary for the longer term job, therefore contributory to superior
structure performance. Through coaching the worker competencies area unit developed
and modify them to implement the duty connected work with efficiency, and come through
firm objectives in an exceedingly competitive manner.
Dimensions of coaching & Development
These area units are having numerous forms of coaching that a corporation might adopt
reckoning on the most objectives of coaching and these area unit made public below:
1. Orientation/Induction Coaching
This is given in real time once employment to introduce the new extension employees
members to their position. This is often primarily involved with acquainting new workers
with the organization. This coaching is aimed toward obtaining all new entrants acquaint
with the organization’s goals, structure, and culture, work normal and different conditions
of employment.

381

International Journal of Management, IT & Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com

International Journal of Management, IT & Engineering
Vol. 8 Issue 8(1), August 2018,
ISSN: 2249-0558 Impact Factor: 7.119
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International
Serial Directories Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in
Cabell’s Directories of Publishing Opportunities, U.S.A

2. Foundation Coaching
This is applicable for new recruited personnel; each employee wants some skilled data
regarding numerous rules and rules of the govt., monetary group action, body capability,
communication skills, report writing, leadership ability, etc.
3. Job Instruction Coaching
Job instruction coaching is received directly on the duty, then it's typically known as "onthe job" coaching. It’s used primarily to show staff the way to do their current jobs. A
trainer, supervisor, or fellow worker is the teacher. Once it's properly planned and dead
then the methodology includes every of the training principles (Demetra et al, 2008).
4. Career Development Coaching
Career development is that the in progress acquisition or refinement of skills and data, as
well as job mastery and skilled development, including career coming up with activities.
Job mastery skills area unit people who area unit necessary to with success perform one's
job. Skilled development skills are area unit which based on the talents and data that
transcend the scope of the employee's description, though they will indirectly improve job
performance.
5. Maintenance/ Refresher Coaching
This keeps specialists, directors, accountants, supervisors and frontline staff updated and
allows them raise the data and skills they need already.
Management Development
The management and leadership development method is versatile and continuous, linking a
person's development to the goals of the duty and therefore the organization. Management
development programs on field provide you with the chance to develop a broad base of
skills and data which will be applied to several jobs on field. D&T's management
development program is dynamic. The overarching goal may be a comprehensive program
for managers and supervisors to develop the mandatory core competencies to become
wonderful leaders.
Impacts of Coaching and Development
The purpose of coaching and management development programs is to boost worker are
having capabilities and there is a specific structure capabilities. A coaching want may be
aforementioned to exist once there's a spot between the prevailing performance of associate
degree worker and cluster of employees, and therefore the desired performance to assess
whether or not such a spot needs an ability analysis. Coaching is important for leadership
development success. Coaching plays an important role in leadership development.
Enhancing the talents of workers is that the aim of coaching and development. Coaching
and development area unit designed to own these advantages. These ancient or typical
trainings may be formal or informal.
Benefits of coaching and Development to workers
Coaching is transferring info to organizations members to absolutely improve the
effectiveness and productivity of organizations (Leard, 2010). Coaching allows
organizations to act a lot of effectively owing to having valued workers. Coaching is
additionally required to develop new leaders (Noe, 2002).These areas are the units with
several advantages to each organization and people to accomplish coaching activities
(McNamara, 2010). It conjointly helps eliminate worry in making attempt new tasks
((NOUN, 2013).
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Objective of the Study
1. To focus on the advantages of coaching and development in IT sector.
2. To determine the impact of training/development on structure performances.
Research Methodology
The study adopted survey methodology. The population of study is created from the staffs
from various IT sectors of Chennai. The sources of knowledge were each primary and
secondary. The first information was collected through form administration supported by
personal interview whereas secondary information was obtained from journals, textbooks
and net. The form was designed in an exceedingly 05-point Likert scale format. A
sample/population size was sixty six. Sixty six (66) copies of the form were administered.
Five were punctually completed and came whereas eleven weren't punctually completed
and came. The info generated from the sector were conferred and analysed with descriptive
datum whereas the corresponding hypotheses were tested with the analysis of variance and
multiple correlation.
Data Analysis and Discussion
1.1 impact of coaching and Development Factors on structure Performance
R
R Square
Adjusted R Square
F-Value
P-Value
0.802 0.586
0.574
149.452
0.001*
Predictors

Unstandardized
coefficients
B
Standard
Error

Constant

-1.099

0.972

Regular
opportunities

3.641

0.422

Standardized
coefficients
Beta
t-value

_
0.769

p-value

-1.131

0.259
0.001*

8.636

Training plans 1.843
0.525
0.277
3.510
0.001*
Potential
-1.697
0.524
-0.343
-3.239
0.001*
successors
Table 1.1 explains the impact of coaching and development factors on structure
performance. Here, regular opportunities, coaching plans and potential successors thoughtabout as freelance variables. The general mean score of organization performance treated
as variable.
To test the higher than declared hypothesis multiple correlations is used. The live of
strength of association within the multivariate analysis is given by the constant of
regression determination given by adjusted R-square worth. The adjusted R-square is
found to be zero. There are 574 that implicit that fifty seven. 4 p.c of the variation on the
amount of structure performance is explained by the freelance variables like regular
opportunities, coaching plans and potential successors. The p-value is important at
hundredth level. Hence, the declared hypothesis is rejected. It’s noted that the coaching and
development factors area unit considerably influenced the structure performance of the
staff.
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The unstandardized co-efficient beta worth indicates the relative importance of the
predictors of freelance on the variable. The strength of relationship is expressed by the
subsequent equation.
Organizational Performance= one.099+ 3.641(regular opportunities) +1.843(training
plans)-1.697(potential successors) from the equation, it's discovered that regular
opportunities and coaching plans area unit absolutely influenced the structure performance
level among the staff. But, potential successors is negatively influenced the structure
performance level among the staff.
In the equation, the unstandardized beta worth indicates the strength of relationship on the
variable. To own one unit will increase in structure performance, regular opportunities are
influenced at three and the different factors stay constant. Similarly, coaching plans is
influenced at one. There are 843 levels on the structure performance. It’s found that the
coaching and development factors area unit influenced the structure performance of the
staff. Regular opportunities and coaching plans are the area unit having positive impact on
the structure performance. But, potential successor has negative impact on structure
performance.
1.2 structure Performance supported Gender of the staff
Organizational
performance
Gender
Mean
Standard t-test result
Deviation t-value
p-value

Interpersonal
relation

Male

4.80
4.76

Female

0.078

0.780(NS)

0.952

0.330(NS)

1.40
4.56

Teamwork

1.30

1.45

Male
4.70

1.45

Female
Male
Employee
Coordination

4.68
1.35

0.575
0.449(NS)

4.57
Female
1.43

Table 1.2 explains the employee’s opinion towards their structure performance supported
gender. Mean and variance values area unit calculated. M beer workers area unit extremely
rated towards social relation (4.80) and worker coordination (4.68). But, feminine workers
area unit extremely rated towards cooperation (4.70). The quality deviation values
indicated that the structure performance isn't varied among the male and feminine workers.
Hence, it's hypothesized as follow:
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Hypothesis: There's no distinction of opinion towards structure performance supported
gender of the staff.
To test the higher than declared hypothesis, freelance sample t-test is dead. The calculated
p-values area unit found to be non-significant. Hence, the declared hypothesis is accepted.
It’s found that there's no distinction of opinion towards structure performance level among
the male and feminine workers.
Conclusion
It is associate degree undisputed indisputable fact that effective coaching is associate
degree investment within the human resources of a corporation, with each immediate and
long –range returns. But mere investment isn't enough; organizations got to manage
coaching programs a lot of effectively in order that they will get the best returns from their
investment. The final word aim of each coaching and development program is to feature
worth to human resource. Any coaching and development program that will not add worth
ought to be abandoned. the difficulty of employees coaching and development is treated
with levity and neglect and there's this thought of the aim of employees coaching ,because
is been seen as a tool or means that for workers promotion instead of seeing it from
associate degree holistic angle as a tool for workers development, maintenance for bigger
performance and retention.
Recommendations
1. Organizations ought to build coaching and development of their workers endless
activity.
2. Coaching helps to realize a competitive advantage quite simply basic ability
development.
3. Organizations ought to read coaching generally as some way to form intellectual capital.
Intellectual capital includes basic skills [skills required to perform one’s job], advanced
skills (such as the way to use technology to share info with different employees).
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:


Hkkjrh; ehfM;k yksdra= dk pkSFkk LraHk ekuk tkrk FkkA ysfdu nqHkkZX; ls ;g yksdra= dk pkSFkk LraHk ugÈ gSA
Hkkjrh; ehfM;k dks cksyus dh Lora=rk feyh gqÃ gS ftldk vFkZ gS fd ehfM;k ljdkj] mldh uhfr;ksa dh
vkykspuk dj ldrk gS] ljdkj vkfn dh xyr pky ij loky mBk ldrk gS vkSj ljdkj ehfM;k ds dke esa
gLr{ksi ugÈ djsxhA nqHkkZX; ls] vfèkdka'k futh ehfM;k us Hkk"k.k dh bl Lora =rk dks Lohdkj dj fy;k gS A
vfèkdka'k futh ehfM;k fu"i{k lekpkj ugÈ ns jgs gSa] muesa ls vfèkdka'k vkèks&ids gq, lekpkjksa dks QSykrs gq,
idM+s tkrs gSa vkSj viuh ilan ds vuqlkj ewy lekpkjksa dks ?kqekrs gSaA ehfM;k us ehfM;k dh uSfrdrk dks Hkqyk
fn;k gS ftldk ikyu fd;k tkuk pkfg,A
vkt ekl ehfM;k vPNh rjg ls LFkkfir gks pqdk gS] ;g ns[kuk vfèkd mYys[kuh; gS fd vf[ky Hkkjrh; jsfM;ks
¼AIR½ vc 90 çfr'kr vkcknh rd igq¡p x;k gS] 80 çfr'kr ls vfèkd Vhoh vkSj 5600 ls vfèkd lekpkj i=] mu
çeq[k çdk'kuksa esa ls 150 çfrfnu çdkf'kr gksrs gSa 100 ls vfèkd Hkk"kkvksa esa] blfy, ekl ehfM;k dk mi;ksx
djus esa cgqr lkjs volj gSaA ;qokvksa ds fy, Hkh] ;g cgqr egRoiw.kZ gS D;ksfa d ns'k dh c<+rh vkcknh ds lkFk] uÃ
ih<+h dks csjkstxkjh dh leL;k dk lkeuk djuk iM+ jgk gS vkSj dÃ çfrHkk'kkyh ;qokvksa dks ,d vPNh ukSdjh
feyuk eqf'dy gSA nwljh vksj] cgqr lkjs jkstxkj ds volj gSa] tks ehfM;k dks çlkfjr dj jgs gSa rkfd lHkh
mi;ksxh tkudkjh dks ikfjr djus ds fy, ,d vPNk pSuy cu ldsA
ehfM;k ,d m|ksx gS] tks vkt vius mQku ij gS] 10 esa ls 7 fd'kksj bl m|ksx ls tqM+uk pkgrs gSa ysfdu D;k
;g lc blds yk;d gS\ ,d jk"Vª ftlds ikl 60 ls vfèkd lekpkj pSuy gSa] 24 ?kaVs dke djrs gSa vkSj n'kZdksa
ds fy, lHkh lekpkj çkIr djrs gSa] ysfdu ehfM;k dh okLrfod Hkwfedk D;k gS \ D;k ;g ns'k ds fofHkUu dksuksa ls
[kcjsa ykuk gS ;k ;g flQZ gkÃ çksQkby ekeyksa dks doj djuk gS vkSj eghuksa rd mu yksxksa dks [kÈpuk gS] mu
ekeyksa dh tkap djuk] mu yksxksa ds fy, iSuy fuèkkZfjr djuk vkSj mu fuEu Lrj ds ekeyksa ls cpuk gS tks
lekt ds fy, leku vkink gSa \
D;k ehfM;k dk ;g drZO; ugÈ gS fd og viuh 'kfä dk lgh rjhds ls mi;ksx djs vkSj lekt ds fupys rcds
dh enn djs tks igys ls gh vius thou ls tw> jgs gSa vkSj vU; ckgjh leL;kvksa ls xzLr gks jgs gSaA cgqr ls
yksx lM+dksa ij ej tkrs gSa] cgqrksa dk 'kks"k.k gks jgk gS] ysfdu bl ckr dks crkus okyk dkSu gS\ lHkh ehfM;k
m|ksx gkÃ çksQkby ekeyksa dh tkap esa O;Lr gSaA fQj ;g HksnHkko D;ksa\ ,d gh gR;k dks ns'k ds vkd"kZ.k dk
dsæa cuk;k tkrk gS] tks mu pkj ;k ikap yksxksa dh vuns[kh djrk gS tks xjhch ;k eqækLQhfr ls ej x,A
ehfM;k çgjh ds :i esa gj yksdra= esa cgqr egRoiw.kZ Hkwfedk fuHkkrk gS] blfy, nqfu;k ds lcls cM+s yksdra= esa
bldh Hkwfedk dkQh gn rd egRoiw.kZ gks tkrh gSA Hkkjr ds bfrgkl esa] ehfM;k dks jk"Vª dh lkekftd] vkÆFkd
vkSj jktuhfrd tyok;q esa çHkko'kkyh] ns'kHkä vkS j foÜokl ;ksX; ekuk x;k gSA ysfdu gky ds o"kks± esa Vhvkjih
vkSj isM U;wt ds ekgkSy ds c<+us ds lkFk] ehfM;k ij Hkjkslk dkQh c<+k gS vkSj bl otg ls ;gka lcls cM+k
f'kdkj Hkkjrh; yksdra= cu x;k gSA ehfM;k esa Øksuh&dSfiVfyTe dk ;g QSyko i=dkfjrk ds is'ks vkSj uSfrdrk
dks u"V dj jgk gSA muds ckjs esa vuqdwy lekpkj fn[kkus ds fy,] d‚jiksjsV ?kjkuks]a ljdkj] jktuhfrd nyksa ;k
cM+s laxBu ls iSlk ysus ;k ,glku ysus dh csÃekuh çFkk i=dkfjrk esa ,d cgqr gh vke ckr gks xÃ gSA
urhtru] lPpkÃ ugÈ fn[kkÃ tkrh gS ftlds dkj.k yksx ihfM+r gksrs gSa vkSj var esa yksdra= gkj tkrk gSA
ehfM;k dks futh daifu;ksa ls foKkiu LFkku ds cnys ehfM;k daifu;ksa vkSj xSj&ehfM;k daifu;ksa ds chp 'ks;j
gLrkarj.k dks 'kkfey fd;k x;k gS vkSj vuqdwy dojst *lekpkj* ds :i esa çPNUu gSA bls *isM U;wt ÇlMªkse* ds
:i esa tkuk tkrk gSA
ehfM;k ds ikl cM+s iSekus ij lekt dks çHkkfor djus dh fo'kky 'kfä gS vkSj bl çHkko'kkyh 'kfä ds dkj.k os
ljdkj cukus vkSj cukus esa cgqr cM+h Hkwfedk fuHkkrs gSa] blfy, ;g dguk iwjh rjg ls xyr ugÈ gksxk fd
vkèkqfud lekt esa ehfM;k cgqr egRoiw.kZ gSA blfy, lekt dks çHkkfor djus dh bl {kerk ds dkj.k] ehfM;k
dks fofHkUu dkuwuksa }kjk fu;af=r fd;k tkrk gSA yksxksa ds 'kklu esa] ehfM;k de çfrcaèk dk lkeuk djrk gS vkSj
ljdkj ds vU; :iksa dh rqyuk esa vfèkd leFkZu çkIr djrk gS A okLro esa lSU; 'kklu ;k vfèkuk;dokn ds
rgr] ehfM;k fcYdqy Hkh Lora= ugÈ gSA


,e- ,- ¼jktuhrh foKku½ bykgkckn foÜofo|ky; bykgkckn
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Hkkjr esa ehfM;k ds ckjs esa dkuwu lafoèkku dh rjg gSa] ;kuh os ,d gh le; esa dBksj vkSj yphys gSaA lafoèkku dk
vuqPNsn 19 ¼1½ ¼,½ ehfM;k ds fy, lcls cM+k leFkZu gS D;ksfa d ;g çkoèkku vfHkO;fä dh Lora=rk dh xkjaVh
nsrk gS] ysfdu lkFk gh vuqPNsn 19 ¼2½ dqN mfpr çfrcaèkksa ds fy, çnku djrk gSA blds vykok] dÃ vU;
dkuwu vkSj fu;e gSa tks ehfM;k ds dkedkt dks fu;af=r djrs gSaA
lekt ij ehfM;k ds çHkko ds dkj.k tks ;k rks ldkjkRed ;k udkjkRed gks ldrs gSa] jk"Vª dh v[kaMrk ij
ehfM;k ds udkjkRed çHkko dks jksdus ds fy,] fczfV'k ;qx ls gh lgh] ehfM;k dkuwuksa dk yack bfrgkl gSA
d‚iksZjsV] jktuhfrd nyksa ;k cM+s laxBuksa }kjk Hkqxrku ;k çk;ksftr lekpkj vklkuh ls ehfM;k dks bu mís';ksa ds
çpkj ds okLrfod mís'; vkSj lekpkj ds mís'; ls HkVdkrs gSaA ehfM;k] lekt ds fy, ,d vka[k [kksyus okyk
vkSj niZ.k gksus ds ctk;] dqN 'kfä'kkyh yksxksa ds gkFkksa dh dBiqryh cu tkrk gSA blfy, ehfM;k yksxksa ds
fy,] yksxksa }kjk] vkSj yksxksa ds fy, dke djus ds ctk; çk;kstdksa }kjk] çk;kstdksa }kjk vkSj çk;kstd ds fy,
dke djuk 'kq: dj nsrk gS] ifj.kkeLo:i jk"Vª dh yksdrkaf=d Hkkouk dks pksV igqaprh gSA
blfy,] yksdra= ds pkSFks LraHk ds :i esa dk;Z djus ls igys] ehfM;k dks Hkk"k.k vkSj vfHkO;fä dh Lora=rk ds
nq#i;ksx dks jksdus ds fy, fofHkUu jk"Vªh; egRoiw.kZ dkj.kksa ds fy, dÃ lhekvksa ds vèkhu fd;k x;k gSA
fuEufyf[kr dk ldkjkRed vkSj udkjkRed nksuksa çHkko iM+rk gSA fuEufyf[kr dkuwu dk vk'kkoknh –f"Vdks.k
jk"Vª dh lqj{kk ds fy, gS D;ksfa d ;g x.kra= ¼26@11 ds nkSjku iqfyl vkSj lSU; cy ds ykbo&,D'ku ds
çlkj.k ij çfrcaèk yxkus ds fy, mPpre U;k;ky; us lwpuk ds fdlh Hkh fjlko ls cpus ds fy, vko';d Fkk½A
fuEufyf[kr dk udkjkRed çHkko ;g gS fd ;g ikjnÆ'krk dks jksdrk gSA tks lekpkj çdkf'kr gksrs gSa] mUgsa
fu;e vkSj fofu;eu ds vuqlkj la'ysf"kr vkSj Çpru fd;k tkrk gSA
vkt dk ehfM;k vesfjdh ehfM;k ls çsfjr gS tgka Vhoh cglsa c‚ÇDlx Çjx eSpksa esa cny tkrh gSaA lquus dh cgqr
{kerk gesa okLrfod rF;ksa vkSj vkadM+ksa dk mYys[k djus ds lkFk&lkFk ,d&nwljs ds fy, dqN lEeku ikus esa
enn dj ldrh gS] u fd dsoy psgjs ij eqôk ekjuk vkSj fny èkM+duk fØ;kA bl ns'k ds yksxksa dks mRiknd
eglwl djuk pkfg, vkSj lekpkj dk ,d VqdM+k i<+us ;k Vhoh cgl ns[kus ds ckn ckjhfd;ksa dks ns[kuk pkfg,A
ÇçV ehfM;k ds ikl fu;ked çkfèkdj.k gS ysfdu fdlh dks nafMr djus ds fy, mlds ikl okLrfod le; dh
'kfä;ka ugÈ gSaA Vhoh ehfM;k dks U;wt+ cz‚MdkLVj laikndksa }kjk fu;af=r fd;k tkrk gS] ,lksfl,'ku U;wt+ pSuy
dh lkexzh ij ut+j j[krk gS vkSj fofHkUu U;wt+ pSuyksa ds laikndksa dk ,d fudk; gS vkSj ,d Lo fu;ked laLFkk
dk leFkZu djrk gSA ,d fu;ked fudk; gSoh;j ;k ,d lQyrk çkIr dj ldrk gSA ;g ,d tksf[ke Hkjk
ysfdu vko';d d‚y gSA vkSj Lora= Lok;Ùk çsl vk;ksx cuk;k tkuk pkfg, ftldk usr`Ro fdlh Hkh ,llh
U;k;kèkh'k }kjk fd;k tk,xkA rkfd ehfM;k dk fu;eu vkSj fuxjkuh gksAisM U;wt i=dkfjrk ds uSfrd ekudksa
dks de dj jgh gSA Hkkjrh; ehfM;k esa Hkz"Vkpkj varr% Hkkjrh; i=dkfjrk dks [kk tk,xkA dÃ yksx ekurs gSa fd
isM U;wt us xgjh tM+sa tek yh gSaA vkt] vfèkd ls vfèkd yksx ehfM;k ds fy, lEeku [kks jgs gSaA os dÃ
lekpkj i=ksa dh lnL;rk ys jgs gSa vkSj Vhoh pSuyksa ij fLop dj jgs gSa D;ksfa d os ehfM;k ij Hkjkslk ugÈ djrs
gSaA
bu lHkh ls irk pyrk gS fd i=dkfjrk ftl uSfrdrk vkSj fl)kar ij [kM+h gS] mldk ikyu vc i=dkj ugÈ
dj jgs gSaA i=dkj] çsl dkmafly v‚Q bafM;k }kjk fuèkkZ fjr i=dkfjrk ds ekxZn'kZd fu;eksa dk Hkh ikyu ugÈ
dj jgs gSa] Bhd gS fd mijksä ekeyksa dks ftruk laHko gks mruk tksj ls vkSj Li"V :i ls dgk tkrk gSA
vfHkO;fä dh Lora=rk ds fNikus esa yksdra= ds çgjh jktuhfrd nyks]a d‚iksZjsV vkSj cM+s laxBuksa ds lkFk vius
NksVs ykHk ds fy, lkaBxkaB dj jgs gSaA ykyph ehfM;k yksxksa vkSj yksdra= dh gR;k dj jgk gS] lÙkkokn dh nj
ls ugÈ cfYd mlh dh gR;k dj jgk gSA
Hkkjr dks x.kra= cus vkSj lafoèkku ds 'kq: gksus esa lkB lky gks x, gSa] gekjs yksdra= esa cgqr mrkj&p<+ko vk,
gSa vkSj çsl Hkh mez Hkj vk;k gSA nqfu;k ds lcls cM+s yksdra= dk fo"k; gksus ds ukrs gesa vius iwoZ çèkkuea=h
jktho xkaèkh ds 'kCnksa dks ;kn j[kuk pkfg,] Þçsl dh Lora=rk gekjs lkFk foÜokl dk ,d ys[k gS] ftls gekjs
lafoèkku }kjk ifo= fd;k x;k gS] tks Lora=rk ds pkj n'kdksa ls ekU; gS vkSj vifjgk;Z gSAÞ ,d jk"Vª ds :i esa
gekjk Hkfo";A ß
bl çdkj] ge ;g fu"d"kZ fudky ldrs gSa fd nqfu;k ds lcls cM+s yksdra= ds çsl dk le; vk x;k gS fd og
vius fo"k;ksa ds dY;k.k ds fy, U;k;ikfydk ds lkFk gkFk ls dke djsA og fnu nwj ugÈ tc vU;k; dk dksÃ
xzg.k ugÈ gksxk vkSj U;k; dk lwjt ges'kk ds fy, ped mBsxkA
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•
•
•
•
•

cklq] M‚A nqxkZ nkl] Hkkjrh; laoSèkkfud dkuwu ij dsl cqd] nwljk laLdj.kA ¼2007½] dey y‚ gkml]
dksydkrkA
ikaMs] ts,u] Hkkjr dk laoSèkkfud dkuwu] 42 oka laLdj.kA ¼2005½] lsVa ªy y‚ ,tsl
a h] bykgkcknA
xkSj] dsMh] Hkkjrh; naM lafgrk dh ikBîiqLrd] 4 oka laLdj.kA ¼2010½] ;wfuolZy y‚ ifCyÇ'kx daiuh]
fnYyhA
jk;] dSyk'k] Hkkjr dk laoSèkkfud dkuwu] 7 oka laLdj.kA ¼2008½] dsæa h; dkuwu çdk'ku] bykgkckn
frokjh] M‚- egsæa ] Hkkjr esa çsl dh Lora=rk% laoSèkkfud ifjçs{;] ¼2006½
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ROLE OF INTERNAL MIGRATION AND URBANIZATION
IN INDIA
Dr. Madhu Rai
Abstract
Movement is a distinguished characteristic of human being, ancient historical evidence
shows that it exist since his/her presence on this earth. Now migration has become
universal phenomenon in modern times. Growing urbanization is an important social
transformation that is taking place all over the world, especially in developing countries.
While cross-border immigration has received considerable attention of the researchers and
government bodies, the internal migration of people within domestic territory of a country
has not been paid much attention in planning and implementing policies. Internal
movement of people away from their usual place of residence for economic or other
reasons has been the major cause of growth of urban centers. Rural-to-urban migration has
increased multi-fold, especially after transition of Indian society from agrarian to industrial
to service oriented society. This phenomenon has put existing cities under great strain in
providing civic amenities to all the migrants as well as ensuring respect of their
fundamental rights as Indian citizens.
There is an urgent need to identify all the relevant aspects – economic, social, cultural,
political – related to internal migration. Migration is found to be most volatile component
of population growth and most sensitive to economic, political and cultural factors. While
Government has taken some initiatives in bringing migrants into main streamline, there is
lot to be done still. Paper would also highlight the issues pertaining to women & children
migrants. This Paper attempts to collect details on above mentioned aspects and to
stimulate positive action from all the stakeholders.
Keywords: Urbanization, Government, Migration, Movement, Indian citizens,
Introduction
This increase in urban population can be decomposed into three components: natural
increase in urban areas, reclassification of rural areas as urban and net migration from rural
to urban areas. There will be marked differences in the importance of each of these
components across Africa, Asia, and Latin America. Both India and China center
prominently in any conversation on population projections. In China, presently the world’s
largest country, migration (and administrative reclassification) is a larger factor in urban
growth as compared to natural increase in population Last few decades of Twentieth
Century have witnessed a phenomenal wave of transformation in various dimensions of the
human life. Technological advancements, globalization, industrial expansion, rising
populations, and aspirations for a better quality of life – all these factors have given rise to
growth of urban centers, and prompted people to migrate to urban locations which seemed
to offer better prospects. This has seen wide rural-urban migration, putting strain on urban
centers. Urban areas have been recognized as “engines of inclusive economic growth”. Of
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the 121 crore Indians, 83.3 crore live in rural areas while 37.7 crore stay in urban areas, i.e
approx 32 % of the population.
History of Urbanization in India
In 1687- 88, the first municipal corporation in India was set up at Madras. In 1726,
Municipal Corporation was set up in Bombay and Calcutta. In 1882,a resolution was
passed and according to which, panchayat were to be formed at village level, district
boards, taluq boards and municipalities also came into existence. At that time Lord Ripon
was Viceroy of India, and for this Lord Ripon is known as father of local self-government
in India. The ninth plan continued with the schemes of the eighth plan and also emphasized
on decentralization and financial autonomy of urban local bodies. A new program
called Swarna jayanti Shahari Rozgar yojna (SJSRY) in 1997 with two sub plan – 1. Urban
self-employment program and 2. Urban wage employment programme, i.e. targeting for
urban poverty reduction and employment. It was decided by central government to revamp
SJSRY in 2013 as National urban Livelihood Mission (NULM).
The Tenth plan (2002-07) recognized the fact that urbanization played a key role in
accelerating the economic growth in 1980s and 1990s as a result of the economic
liberalization and also stressed that without strengthening the urban local bodies, the goal
of urbanization cannot be achieved.
The eleventh plan (2007-2012) introduced some innovative changes through capacity
building, increasing the efficiency and productivity of the cities, dismantling the monopoly
of public sector over urban infrastructure, using technology as a tool for rapid urbanization.
The 2011 Census was the first one that collected data on people living in slums that have
become commonplace in a rapidly urbanizing India. It found that around one out of every
six households in urban India (17.4%) is in a slum, and that well over one-third of all slum
households in the country (38%) are in cities with a population in excess of a million.
What is Urbanization?
The process of society’s transformation from a predominantly rural to a predominantly
urban one is called ‘Urbanization’. It indicates a large scale migration of population from
rural areas to towns, and moving away from agrarian occupation to other occupations.
In India, an area called ‘urban’ means any human settlement housing more than 5000
persons, with a density of more than 400 persons per sq. km.; and where more than 75% of
male population is engaged in non-agricultural occupations. All such towns having a
statutory Municipal Corporation, Municipal Committee or Nagar Panchayat, or
Cantonment Board are classified as ‘Urban’ areas.
India's urban population has increased from about 286 million in 2001 to 377 million in
2011, and is expected to increase to 600 million (out of a total population of 1.4 billion) by
2030 (Census of India, 2011 and Planning Commission, 2011). For the first time since
Independence (1947), urban population growth (91 million) has exceeded rural population
growth (90.5 million) within the last decade (Census of India, 2011).
Reasons for Urbanization in India
The contribution of the agricultural sector to the GDP of India started to decline and the
percentage contribution from secondary sector increased. The period after 1941, witnessed
rapid growth of four metropolitan cities in India, which were Kolkata, Delhi, Mumbai, and
Chennai. The nation's economy saw a rise due to industrial revolution and the invention of
new technologies increased the standard of living of people living in urban areas. The

391

International Journal of Management, IT & Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com

International Journal of Management, IT & Engineering
Vol. 8 Issue 8(1), August 2018,
ISSN: 2249-0558 Impact Factor: 7.119
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International
Serial Directories Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in
Cabell’s Directories of Publishing Opportunities, U.S.A

growth of public sector resulted in development of public transport, roads, water supply,
electricity, and hence the infrastructure of urban areas.
The three main causes of urbanization, common in Less Economically Developed
Countries since 1950 are:
1. Rural to urban migration is happening on a massive scale due to population pressure and
lack of resources in rural areas. These are 'push' factors.
2. People living in rural areas are 'pulled' to the city. Often they believe that the standard of
living in urban areas will be much better than in rural areas. They are usually wrong.
People also hope for well-paid jobs, the greater opportunities to find casual or 'informal'
work, better health care and education.
3. Natural increase caused by a decrease in death rates while birth rates remain high.
Consequences of Urbanization
In recent years, several changes in India are likely to have impacted on the pattern and
pace of migration. The pattern of growth in the last two decades has steadily widened the
gap between agriculture and non-agriculture and between rural and urban areas, and it has
steadily concentrated in a few areas and a few states. The growing spatial inequalities in
economic opportunities must have necessarily also impacted on the pace and pattern of
migration. Uneven growth and a growing differential between agriculture and industry is a
necessary concomitant of the pattern of development.
Challenges in urban development
Urban Governance
74th amendment act has been implemented half-heartedly by the states, which has not fully
empowered the Urban local bodies (ULBs). ULBs comprise of municipal corporations,
municipalities and nagar panchayats, which are to be supported by state governments to
manage the urban development. For this , ULBs need clear delegation of functions,
financial resources and autonomy. At present urban governance needs improvement for
urban development, which can be done by enhancing technology, administrative and
managerial capacity of ULBs.
Planning
Planning is mainly centralized and till now the state planning boards and commissions
have not come out with any specific planning strategies an depend on Planning
commission for it. This is expected to change in present government, as planning
commission has been abolished and now focus is on empowering the states and
strengthening the federal structure.
Finances
Major challenge is of revenue generation with the ULBs. This problem can be analyzed
form two perspectives. First, the states have not given enough autonomy to ULBs to
generate revenues and second in some case the ULBs have failed to utilize even those tax
and fee powers that they have been vested with.
Steps Taken by Government to improve Urban Development
The Constitution (74th Amendment) Act
It came into effect in 1993, emphasizes to strengthen urban planning, regulation of land
use, roads and bridges and providing urban amenities.
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National Urban Transport Policy, 2006
Its main purpose is to provide affordable, comfortable, safe and rapid, reliable and
sustainable urban transport system, for the growing number of city resident to jobs,
education and recreation and such other needs with in our cities.
National Urban Renewal Mission (NURM), 2005
The primary objective of the JnNURM is to create economically productive, efficient,
equitable and responsive cities. The JnNURM consists of two sub-missions Urban
Infrastructure and Governance (UIG) and Basic Services for Urban Poor (BSUP).
Internal Migration in India
Migration is a form of mobility in which people change their residential location across
defined administrative boundaries for a variety of reasons, which may be involuntary or
voluntary, or a mixture of both. Migrants constitute a ‘floating population’, as they
alternate between living at their source and destination locations.
Current increase in the volume and migration rate from rural to urban areas is mainly due
to increasing unemployment, poverty, low wages, small size of land holdings, lack of
infrastructural development and facilities, environmental degradation and depletion of
natural resources, limited livelihood options in rural areas. On the other hand better
employment opportunities, educational opportunities, improved medical services,
entertainments, high wages, less hazardous work, expanding infrastructure facilities; better
civic amenities and facilities etc. in urban areas have attracted migrants from rural areas.
Reasons for Migration
The most important reason for female migration in India is the marriage, sharing for more
than half of the migrants. This is because of the social custom of women migrating to the
husbands place after marriage.
Employment and Business requirement account for little more than one tenth migrants,
while education as reason for migration accounts for about two percent of all the migrants.
Education is included as a reason for migration in census. Any person who has moved to
join a school or a college, come under this category. However, census makes a distinction
between those who moved voluntarily for education and those who moved along with
earning member of the family.
In India, thousands of people are getting displaced due to construction of highways, large
irrigation projects and industrial establishments. Census of India is aware about this issue,
but directed its enumerators to include this in other category (Bhagat 2005).
Constraints faced by Migrants
Being constantly on the move, migrants lose access to social security benefits linked to the
residence. Migrants are excluded from the economic, cultural, social and political lives of
society, and are often treated as second-class citizens. Internal migration seems to be a
dominant, often life-enabling coping strategy of rural poor people in India.
Working conditions for migrants tend to be exploitative and hazardous, with limits on
personal freedom, underpayment of wages, long working hours, debt bondage and
unhygienic working environments. Despite such degrading conditions migrants are often
willing to engage in such work because the rate of wages is often higher than what they
would otherwise earn in the source area. This kind of migration pattern thereby is
tantamount to a coping strategy that enables migrants and their families to maintain their
current quality of life, which implies surviving on or close to the poverty line.
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Types of Internal Migration in India
Further, there are two broad types of migration streams - one kind undertaken by the
poorest strata, least educated and most disadvantaged social groups (mainly Scheduled
Castes (SCs) and Scheduled Tribes (STs) and Muslims). On account of their lack of assets,
skills and capabilities, these strata of migrants are primarily absorbed in the informal sector
of the urban economy, as casual labourers, construction workers, rickshaw pullers, waste
pickers, etc. The high representation of SCs, STs and Muslims in migrants to vulnerable
occupations in Delhi is also an important conclusion of the studies undertaken.
Accordingly to a latest study report by UN-HABITAT’s Global Urban Youth Research
Network, published in The Times of India, Lucknow, dated 3rd February 2014, over 37
lakh students have migrated to other locations or states within India, to pursue an education
of their choice, in last 10 years. The state of Uttar Pradesh tops in maximum student
migration both within the state and outside the state. Karnataka and Maharashtra have
attracted maximum students from other states.
Causes for Internal Migration
Many migrant to urban areas initially enter the informal sector. For some of these is a
transitory phase prior to finding more formal employment. However statistical studies of
these patterns are plagued by the lack of precision in defining the informal sector and the
evidence is mixed as to whether the formal or informal urban sector offers higher pay to
observationally equivalent workers. The location of newly created employment
opportunities depends upon the development strategy adopted within a country. The
imported substitution leads to employment concentration in large cities. However many
other factors also affect the spatial distribution of industrial employment, including the
land intensity of production, availability of appropriate infrastructure, agglomeration
externalities, tax incentives tied to location as well as the local cost labour? Urban migrants
often initially settle in ethnically similar neighbourhoods. Evidence from some cities even
shows that subsequent moves within the city are to new neighbourhoods with the same
ethnic composition.
Inter-State Migration in India:
According to the report, large concentrations of migrants from states like Bihar,
Chhastisgarh, Jharkhand, UP and Rajasthan are found in cities like Mumbai and Delhi with
the majority of them engaged in menial jobs and living in sub-standard conditions. Mostly,
migrants are from less developed states who engage in contract labour jobs on construction
sites, agricultural fields, brick kilns, security, industrial units, or simply in household
menial jobs. Economic compulsions keep them employed in urban centers, and rarely, they
go back to their native places after getting settled at cities, even if in slums.
Conclusion
Migration and urbanization must also be looked in the context of emergence of global
cities, many of which have acquired vibrancy in recent years by establishing linkages with
national and international market. India should be concerned about distressed internal
migration that later results in practices such as bonded labour and trafficking of women.
The social inclusion of migrants in mainstream society is a major challenge that India
needs to address because locals don’t accept outsiders as their own. Migration and
Urbanization are an integral part of economic development and societal transformation,
and historical experience has shown that it cannot be stopped. Migrants are indispensable
and yet invisible key actors of socially dynamic, culturally innovative and economically
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prosperous societies. All the policies and programmes of Governments and local bodies
must take them into account. In the march to economic prosperity, urbanization is an
inevitable process of economic growth and development. Urban primacy might be a
positive factor in that it consequences on the amount of infrastructure needed to serve a
showing economy. Concluding the discussion with the policy recommendation that
developing nation should today use whatever political and economic power is at their
disposal to promote a gradual, organized migrant from rural areas to the city. The process
is inevitable, but it can be controlled in the best interests of the local populace
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caxky ds foHkktu us ,d fojksèk vkanksyu dks tUe fn;k tks vkèkqfud bfrgkl esa Lons'kh vkanksyu ds uke ls
çfl) gSA LojkT; dh çkfIr us loksZifj egRo çkIr fd;k] ftlds pkjksa vksj xfr c<+ xÃ vkSj foHkktu dk eqík
blds fy, lgk;d cu x;kA vkanksyu us uÃ jktuhfr dh 'kq#vkr dks fpfàr fd;k] blus ,d u, jk"Vªoknh ;qx
dh 'kq#vkr dks fpfàr fd;k tks iwoZ esa lSU; dh jktuhfr Fkh vkSj ckn esa mxzoknh jk"Vªokn FkkA bls jktuhfrd
e‚Mjs'ku ls jktuhfrd vfrokn] laoSèkkfud vkanksyu ls dêjiaFkh la?k"kZ vkSj ;kfpdkvksa vkSj vkosnuksa dh jktuhfr
ls ysdj çR;{k dkjZokÃ rd dh ,d ikjh dh fo'ks"krk FkhA bl 'kksèk i= ds ekè;e ls eSaus Lons'kh vkanksyu ds
fy, ,d u;k –f"Vdks.k ykus dh iwjh dksf'k'k dh gS vkSj blus Þncko dh jktuhfrÞ ds fy, u, vfHkfoU;kl
ykdj jk"Vªh; vkanksyu dks çHkkfor fd;k gS & Lons'kh] jpukRed Lons'kh] cfg"dkj] foLrkfjr cfg"dkj] fuf"Ø;
çfrjksèk] tu vkanksyu vkfnA
Lons'kh m|ksx dks c<+kok nsus ds fy, Lons'kh vkanksyu dsoy ,d jktuhfrd dk;ZØe ;k fdlh vkÆFkd ,tsM
a s rd
gh lhfer ugÈ Fkk vkSj fons'kh oLrqvksa dk cfg"dkj djuk FkkA vrkek'kfä ¼vkRefuHkZjrk½ dh Hkkouk tks caxky esa
bl vkanksyu ls mRiUu gqÃ vkSj fons'kh 'kklu ls eqä gksus ds ifj.kkeLo:i fczfV'k Hkkjr vkSj Ýkalhlh cfLr;ksa
ds vU; çkarksa vkSj çslhMsl
a h ij çHkko iSnk fd;kA ;g ,d ,slh ?kVuk Fkh tks Lojkt dh ns'kO;kih ekax esa foy;
gks xÃA usg: us dgk] Þ1857 ds foæksg ds ckn igyh ckj Hkkjr yM+kÃ fn[kk jgk Fkk vkSj fons'kh 'kklu dks
rkehy ugÈ ns jgk FkkAÞ caxky esa Lons'kh vkanksyu 'kq: gqvkA Hkkjr ds vU; fgLlksa us vkanksyu dh xfr idM+hA
la;qä çkar esa vkanksyu fofHkUu rjhdksa ls çHkkfor gqvkA y[kuÅ] cukjl] bykgkckn] vkxjk vkanksyu ds dqN
egRoiw.kZ dsæa FksA gkyk¡fd ;wih esa vkanksyu fdlh Hkh rjg ls fdlkuks a dks ugÈ tqVk ldkA eqfLye er caV x;kA
eè; çkarksa esa LFkkuh; caxkfy;ksa us egRoiw.kZ Hkwfedk fuHkkÃA nksuksa eè; çkarksa ds lkFk&lkFk c‚Ecs çslhMsl
a h esa Hkh ,d
etcwr caxkyh&ejkBh caèku FkkA lhih esa vkanksyu dk lcls egRoiw.kZ dsæa ukxiqj FkkA c‚Ecs çslhMsl
a h esa vkanksyu
'kCn ds lgh vFkks± esa mifuos'kokn fojksèkh la?k"kZ esa cny x;kA iwuk esa] cacÃ vkSj bl jk"Vªifr fryd ds vU;
LFkkuksa ij] vjÇcnks vkSj vU; egRoiw.kZ usrkvksa us cM+s iSekus ij ;k=k dh vkSj ljxeÊ Hkk"k.k fn,A ;gk¡ fryd us
x.kifr vkSj f'kokth mRlo dks yksdfç; cuk;k tks caxky esa Hkh yksdfç; gqvkA Lons'kh vkanksyu ds lanHkZ esa
iatkc us etcwr Çgnw&eqfLye ,drk ns[kh] tcfd caxky esa lkaçnkf;d ln~Hkko dk vHkko Fkk vkSj iwoÊ caxky esa
naxs ds ekeys FksA iatkc esa mifuos'khdj.k foèks;d ds fojksèk esa 1907 ls Lons'kh vkanksyu dks xfr nh xÃA
gkykafd ykgkSj] jkoyÇiMh naxksa dk xokg cukA
eækl çslhMsalh esa vkanksyu nsj ls 'kq: gqvk] ysfdu oh-vks-lh- dh LFkkiuk ls ;g mxz gks x;kA 1907 esa eækl
'kgj esa fcfiu paæ ds nkSjs vkSj O;k[;ku us etcwr çHkko NksM+k eækl 'kgj] rwrhdksfju] fr#usyosyh egRoiw.kZ dsæa
FksA fcgkj vkSj mM+hlk esa ;g fNViqV FkkA gky ds vè;;uksa ls irk pyrk gS fd Lons'kh ds fu'kku vle ds dqN
ftyksa esa Hkh ik, tk ldrs gSaA vle esa lwjek ?kkVh ;k cjkd ?kkVh esa Lons'kh vkanksyu vkSj foHkktu fojksèkh
vkanksyu dh ygjsa ns[kh xb±A
bl vkanksyu dh lcls mYys[kuh; fo'ks"krkvksa esa ls ,d muds f'k{kdksa ds lkFk Ldwyksa vkSj d‚ystksa ds Nk=ksa dh
Hkkxhnkjh FkhA 'kk;n] Hkkjr esa Lora=rk vkanksyu ds bfrgkl esa igyh ckj Ldwy vkSj d‚yst ds Nk=ksa us cM+ h
la[;k esa Hkkx fy;k vkSj ,d egRoiw.kZ dkjd cu x,A os vius lius vkSj 'kfä ds lkFk fons'kh diM+s ;k tyrs
Ldwy ;k d‚ystksa dk cfg"dkj dj jgs Fks] dydÙkk] cacÃ] eækl] ykgkSj] vle dh cjkd ?kkVh vkSj vU; LFkkuksa
esa cans ekrje ds t;dkjs ds lkFk&lkFk gSaMfcy vkSj i=d forfjr dj jgs FksA vyx&vyx ljdkjh fjiksVks± vkSj
xksiuh; ,ych ds vuqlkj] Ýkalhlh cLrh pSaMsukxksjs ds MqIysDl d‚yst] cukjl ds cukjl Çgnw foÜofo|ky;]
ykgkSj ds Mh,oh d‚yst] tSls egRoiw.kZ f'k{k.k laLFkku vkanksyu ds çeq[k dsæa cu x,A vkanksyu dh rhozrk ds
psgjs ij 1908 esa Ýkalhlh ç'kklu us MqIysDl d‚yst dks can dj fn;k vkSj vkanksyu dk usr`Ro djus okys blds
mi&funs'kd pk#paæ j‚; dks fxj¶rkj dj fy;k x;kA caxky esa Nk= v'kkafr dks nckus ds fy, dkykZby ldqZyj
tkjh fd;k x;k FkkA ysfdu ;g xaHkhj ljdkjh mRihM+u ds ckotwn tkjh jgkA
bl vofèk dh vU; eq[; fo'ks"krk fofHkUu çkarksa vkSj çslhMsl
a h esa cM+h la[;k esa lekpkj i=ksa dk çdk'ku FkkA
ve`rcktkj ¼dydÙkk½] n LVsV~leSu ¼dydÙkk½] n bafXy'keSu ¼dydÙkk½] n bafM;u ihiy ¼bykgkckn½] n Çgnw
çnhi ¼bykgkckn½] n ÇgnqLrku fjO;w ¼bykgkckn½] n flikgh ¼Canw pore½] n voèk iap ¼y[kuÅ½] n dy ¼c‚Ecs½] n


M‚DVj v‚Q fQy‚lQh eè;dkyhu ,oa vkèkqfud Hkkjrh; bfrgkl foHkkx y[kuÅ foÜofo|ky; y[kuÅ
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dsljh ¼c‚Ecs½] n iatkch ¼ykgkSj½] n Lons'kfe=u ¼eækl½ vkSj le;&le; ij HkaMkj ¼dydÙkk½] çcklh ¼dydÙkk½]
vksfj,aVy fefLVd ¼eækl½ tSls cgqr yksdfç; FksA v[kckjksa ds lkFk&lkFk lksukj caxyk tSls gSaMfcy vkSj
yhQysV gekjs jktk dkSu gSa\ Lons'kh ds lan's k dks QSykus esa egRoiw.kZ Hkwfedk fuHkkÃ] vkSj vkanksyu ds fofHkUu
fodklksa dh [kcjsa nÈA os NksVs 'kgjks]a ns'k ds fdukjksa vkfn dh fofHkUu vkdka{kkvksa dh fjiksVZ dj jgs Fks vkSj fczfV'k
jkt lekpkj i=ksa vkSj vkofèkdksa ds f[kykQ Øksèk O;ä djrs gq, Lons'kh ds çHkko dh tkap ds fy, egRoiw.kZ lzksr
cu x,A mu fnuksa esa os vkt ds Vsyhfotu vkSj baVjusV ls de çHkkoh ugÈ FksA dkVwZu Hkh bLrseky gksrs FksA
ljdkj }kjk ykxw dM+s çsl dkuwu ds ckotwn çsl dks iwjh rjg ls can ugÈ fd;k tk ldkA
Lons'kh vkanksyu Çgnw iqu#RFkkuoknh vkanksyu ugÈ FkkA blesa dksÃ 'kd ugÈ fd dkyh] x.kifr vkSj vU; Çgnw
Hkxoku vkSj nsoh ds uke dÃ dk;ZdrkZvksa }kjk vDlj vkeaf=r fd, x, FksA xhrk muds fy, egRoiw.kZ FkhA
ysfdu os vfèkd çrhdkRed FksA vk;Z lekt us iatkc esa egRoiw.kZ Hkwfedk fuHkkÃA gkykafd ;g ,d èkkÆed
vkanksyu ds :i esa 'kq: gqvk] ysfdu blus èkhjs&èkhjs ,d etcwr jktuhfrd {ks= gkfly dj fy;kA ;wih esa dqN
ekeys ,sls Fks tgka èkkÆed lokyksa dks fons'kh oLrqvksa ds cfg"dkj ls tksM+k x;k Fkk ysfdu ;s rqPN FksA iatkc vkSj
vU; LFkkuksa ij eqlyekuksa dks Çgnqvksa ds lkFk tksM+k x;kA eækl esa Hkh ÃlkÃ fe'kujh vkanksyu esa 'kkfey gq,A
;|fi caxky ds fofHkUu LFkkuksa esa Çgnw Hkkoukvksa dks çfrcafèkr dj fn;k x;k Fkk vkSj eqfLye vyxko ij è;ku
fn;k tk ldrk FkkA
Lons'kh mRiknu bdkb;ksa }kjk mRikfnr mRiknu dh dqy ek=k vkSj bl vofèk ¼1905&11½ esa cM+s Lons'kh fofuekZ.k
bdkb;ksa ;k O;kolkf;d m|eksa dh LFkkiuk dh la[;k mYys[kuh; ugÈ FkhA ysfdu gky ds 'kksèk bl vofèk esa NksVs
vkSj eè;e iSekus ds Lons'kh m|eksa ds çlkj dks fn[kkrs gSaA bl vofèk ds nkSjku egkjk"Vª esa iSlk QaM vkanksyu
tSls vkanksyuksa ds ekè;e ls Lons'kh iwt
a h ds fuekZ.k ds ç;kl Hkh gq,A
caxky dk foHkktu ¼1905½ ,d Hkík >Vdk FkkA foHkktu fojksèkh vkanksyu vkSj Lons'kh vkanksyu dh iwoZ laè;k ij
Hkkjrh; jktuhfr vfèkd eq[kj vkSj jpukRed gks xÃA caxky esa VSxksj vkReek'kfä dh bl uÃ voèkkj.kk ds
vxznrw Fks ftls lqfer ljdkj us ÞjpukRed Lons'khÞ dgk A
Lons'kh vkanksyu dh lcls mYys[kuh; miyfCèk;ksa esa ls ,d dyk vkSj laL—fr ds {ks= esa FkkA bl vofèk esa
lkfgfR;d vkSj lkaL—frd çHkko ns[kk x;kA tSls caxky laxhr] u`R;] ukVd vkSj {ks=h; lkfgR; vkSj bfrgkl
egkjk"Vª] iatkc ds lkFk&lkFk nf{k.k Hkkjr esa Hkh Qys&QwysA fryd us ns'kHkfäiw.kZ ejkBh ukVd dk çpkj fd;kA
ns'k esa caxky ds yksx tVjkikyk ¼ukVd½ yksdfç; gks x,] blfy, egkjk"Vª ds xkao ikoM+k ¼ukVd½ yksdfç; gks
x,A nf{k.k Hkkjr esa oansekrje vkanksyu us bl vofèk ¼1905& 1911½ ds nkSjku bl ç;kl dks c<+k;kA nf{k.k
Hkkjr esa cM+s iSekus ij tu&,d=hdj.k ds ,d egRoiw.kZ ekè;e ds :i esa ekSf[kd lzksrksa ;k dFkk dksysVpsie dh
iqjkuh ijaijk dks çksRlkfgr fd;k x;k FkkA
bl le; ds nkSjku pjeiaFk fczfV'k vfèkdkj ds fy, ,d cM+h pqukSrh cu x;k] fo'ks"k :i ls 1907 ds lwjr
dkaxzsl ds cknA caxky esa cdxxq±t] dydÙkk] Dacca] fenukiqj vkSj jaxiqj] iatkc esa ve`rlj vkSj jkoyÇiMh]
if'peh Hkkjr esa c‚Ecs vkSj vgenuxj vkSj eè; çkar esa ukxiqj xeZ gks x;kA vfrokn ds fcLrj 1907 dh lwjr
dkaxzsl esa pjeiaFkh vkSj ujeiaFkh ds chp ,d foHkktu FkkA jk"Vªokn dh jktuhfr ds lkFk&lkFk dkaxzsl ds
dkedkt dh 'kCnkoyh vkSj inkFkZ nksuksa dk dêjrk FkkA ge bl ckr ls badkj ugÈ dj ldrs gSa fd çkphurk ds
lqugjs lzksr ls Hkfo"; dh çxfr ds fy, ÞxksYMu ikLVÞ ij okil fxjus vkSj çsj.kk çkIr djus dh ço`fÙk FkhA
Lons'kh usrkvksa dk ns'k ds leku xkSjo'kkyh vkSj LoÆ.ke fu;fr esa foÜokl FkkA ,slk djus esa dHkh&dHkh mUgksua s
Hkkjr ds ,sfrgkfld vrhr dks xyr rjhds ls çLrqr fd;kA ysfdu rF; ;g Fkk fd os blls vutku ugÈ Fks]
ysfdu os ,d uSfrd jk"Vª esa Hkkouk dks txkuk pkgrs Fks vkSj fons'kh 'kklu ds rgr djkg jgs ns'kokfl;ksa dks
lkgl vkSj HkkX; nsuk pkgrs FksA veys'k f=ikBh us dgk] Þfryd vkSj vjÇcnks us Çgnw èkeZ ds tknw ij cgqr
vfèkd foÜokl fd;kAÞ vkSj ,d etcwr iqu#RFkkuoknh vkanksyu dks vkanksyu ds nkSjku lHkh ds lkFk tksM+k tk
ldrk gSA ysfdu vkanksyu ds usrkvksa us Hkh ,d etcwr vkxzg çnÆ'kr fd;kA fdlh Hkh dher ij vkReeks{k dks
çkIr djsa vkSj Lojkt dks çkIr djsaA
Hkkjr ds fofHkUu fgLlksa esa vke yksx lgtrk ls vkxs vk, vkSj muds etcwr ns'kHkfä ds mRlkg us vkanksyu dks
,d fujarj cuk fn;kA fryd] yktir jk;] fcfiu paæ iky] oh-vks-lh- tSls fnXxt FksA fiYyÃ vkSj dÃ vU;]
ysfdu ;g vke yksxksa dh Hkkxhnkjh Fkh fd D;k ;g iatkc esa eqfLye fdlku Fkk] ukxiqj ds cl {kqæ *jsyos DydZ
;k egkjk"Vª ds nwjnjkt ds xkaoksa ds cSyk xk;d Fks ftUgksua s bl vkanksyu ds çHkko dks bruk 'kfä'kkyh cuk
fn;kA jkstxkj dh deh] c<+rs ewY; o`f) egRoiw.kZ dkjd Fks] ysfdu blesa dksÃ lansg ugÈ Fkk] ysfdu Lons'kh vkSj
Lojkt ds fy, yksxksa ds ikxyiu ds fcuk bl vkanksyu dk çHkko caxky ds ckgj bruk mYys[kuh; ugÈ gks
ldrk FkkA iwjh ckr dsoy ukfe;j Fkhfll ;k dSfEczt Ldwy ds vkosnu ls ugÈ crkÃ tk ldrh gSA {ks=h;
bfrgkl dk vè;;u dqN vyx fn'kk dh vksj b'kkjk djrk gS] vkSj fczfV'k vR;kpkjksa dks lekIr djus vkSj
vkRefuHkZjrk çkIr djus ds fy, vke yksxksa dh vR;fèkd Hkkxhnkjh dks n'kkZrk gSA
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iatkc esa vk;Z lekt] fprikou czkã.k] ÃlkÃ fe'kufj;ksa vkS j 'kgjksa ds caxkyh ckcqvksa vkSj dÃ vU; yksxksa us cans
ekrje ds ea= ds lkFk vkanksyu esa Hkkx fy;k vkSj 'kkgh 'kkldksa ds vkSifuosf'kd rkus&ckus dks ,d cM+k >Vdk
fn;kA vkRe&cfynku vkSj ns'kHkfä dh Hkkouk gok esa Hkjh gqÃ Fkh vkSj blds çHkko dh x.kuk dsoy vkRe&LokFkZ
ds ;kMZfLVd ij ugÈ dh tk ldrh Fkh A blfy, dÃ Çtnfx;ka yVdh gqÃ FkÈ brus lkjs ;qok thou [kks x, FksA
ljdkj }kjk vR;kpkj vkSj mRihM+u dksÃ lhek ugÈ FkhA ysfdu os vçHkkfor Fks vkSj fczfV'k jkt ds f[kykQ muds
la?k"kZ dks vkxs c<+k;kA vkRefuHkZjrk fnu dk ea= cu xÃ vkSj mUgsa ,d lkFk dke djus ds fy, uSfrd 'kfä vkSj
v[kaMrk ds lkFk vkRelkr fd;k x;kA Lons'kh vkanksyu us mu foHkktudkjh rkdrksa ds f[kykQ ,drk dk
vkºoku fd;k tks vrhr esa Hkkjrh; lekt ds fo?kVu ds dkj.k cuÈ vkSj varr% jktuhfrd vèkhurk cu xb±A
rF; ;g Fkk fd jktuhfrd i)fr esa cnyko ls dgÈ vfèkd egRoiw.kZ vkè;kfRed vkSj uSfrd ifjorZu Fkk tks
vkanksyu ds ckjs esa yk;k x;k FkkA
Lons'kh vkanksyu dk rRdky çHkko tks caxky esa mRiUu gqvk] og egku ugÈ gks ldrk gSA ysfdu Hkkjr ds fofHkUu
fgLlksa esa blds nh?kZdkfyd çHkko dk vuqeku ugÈ yxk;k tk ldrk gSA Hkkjr ds dÃ fgLlksa esa vkanksyu vke
yksxksa dh lQyrk dh dgkuh cu x;kA tkiku ;k vk;jySaM dh ?kVukvksa us vius çHkko Mkys] ysfdu Lons'kh
vkanksyu dks iqjkus Hkkjrh; lkaL—frd vkSj vkè;kfRed fopkjksa vkSj vkn'kks± ls cy feykA vkanksyu dk okLrfod
mís'; vkSj mís'; D;k gS\ okLrfod mís'; Þ,d jk"Vª ds :i esa gekjs thou dh iwÆrÞ gksxk] vkSj Þ;gh Lojkt
'kCn gS ---- okLro esa bldk vFkZ gSAÞ
fcfiu paæ iky dh bPNk Fkh fd ;g vkanksyu ,d Çcnq ls nwljs Çcnq rd vkSj ,d çkar ls nwljs çkar rd
tk,xkA mudk liuk dÃ ekeyksa esa lgh FkkA iwjs Hkkjr esa] yksxksa }kjk] vkSj cM+]s caxky ds foHkktu ¼1905½ dks
vLohdkj dj fn;k vkSj Lons'kh dk lgkjk fy;k vkSj bl fczfV'k jkt ds f[kykQ xqLlk vkSj ukjktxh O;ä djus
vkSj caxky ds lkFk ,dtqVrk ds fy, cfg"dkj fd;kA ;|fi fons'kh oLrqvksa dk cfg"dkj dkQh gn rd çHkkoh
ugÈ Fkk ysfdu bldk euksoSKkfud çHkko dkQh FkkA
vkj-lh- etwenkj us dgk fd ÞfoHkktu ds ifj.kkeLo:i caxky esa gqÃ yksdfç; Hkkouk dh tcjnLr mFky&iqFky]
gekjh jk"Vªh; çxfr ds bfrgkl esa ,d ehy dk iRFkj cu tk,xhA lPph jk"Vªh; psruk dh ygj çkar esa cg xÃ
gSA ßnjvly caxky ds ckgj vaxzstksa ds f[kykQ yksdfç; çfrfØ;k dk tksjnkj vlj gqvkA
1909 ds ckn ljdkj }kjk xaHkhj neu dh i`"BHkwfe ds f[kykQ] 1909 dk e‚ysZ&ÇeVks lqèkkj] tgka vaxzst lkaçnkf;d
dkMZ [ksy jgs Fks( vkarfjd detksjh] usr`Ro dh deh vkSj vU; dkj.kksa ls fxjkoV vkÃ FkhA ;g cgqr T;knk Çgld
gks x;kA vkf[kj esa 1911 esa caxky dk foHkktu jí dj fn;k x;k vkSj jktèkkuh dks dydÙkk ls fnYyh
LFkkukarfjr dj fn;k x;kA
;g fu"d"kZ fudkyus ds fy,] ge dg ldrs gSa fd Lons'kh vkanksyu us uÃ jktuhfr ;kuh mxz jk"Vªokn dh
'kq#vkr dks fpfàr fd;kA mxzoknh usr`Ro ij dCtk dj jgs gSa vkSj bls ,d dêjiaFkh fn'kk ns jgs gSaA os Lora=rk
ds fy, Hkkoqd lsukfu;ksa ds :i esa mHkjs vkSj ,d fudV tu vkanksyu ds jk"Vªh; vkanksyu dh fo'ks"krk,a çnku
dÈA
tcjnLr mEehn ds ckotwn Lons'kh vkanksyu dh fdlh Hkh rRdky nqtsZ; ifj.kke dk mRiknu djus esa vleFkZrk
ls budkj ugÈ fd;k tk ldrk gSA ysfdu blus tks euksoSKkfud çHkko iSnk fd;k og egku Fkk vkSj bldh xwt
a
ns'k Hkj esa yackÃ vkSj pkSM+kÃ esa FkhA vkSj tc xkaèkhth us viuk vkºoku fn;k] rks mUgksua s ik;k fd yksx vc ejus
ls ugÈ Mjrs D;ksfa d mUgksua s 1905 ds iq#"kksa ls thou vkSj e`R;q dk lcd lh[kk FkkA
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Intellectual Property Rights and Human Rights
Dr. Sangh Sen Singh
The aim of this paper is to provide an overview of the key legal principles of intellectual
property rights and human rights in global perspective and to outline how these principles
have been incorporated into human life. Due to the board scope of the topic, this paper is
intended to briefly review every law that addresses human rights justice and to highlight
the importance of the principles of human right justice, keeping in the view the intellectual
property rights. Human rights and intellectual property rights are, to a large extent, fields
of law that have evolved independently. The importance of the intellectual property is
increasing day by day, as it has become a significant commodity in international
transactions. The right derived from intellectual property is being discussed very harshly
from human rights perspective. Human rights include cultural heritage, traditional
knowledge, and the right to health, science and technology, access to knowledge in works
of literature, art, and non-discrimination-interface with intellectual property rights.
Important issues- health care, costs of patent drugs, challenges of epidemics, bio-piracy,
misappropriation of traditional knowledge, gene patenting, fair use of copyright work etc.
have the context of this debate.
What is intellectual property?
Intellectual Property (IP) are legal property rights over creations of the mind, both artistic
and commercial, and the corresponding fields of law. The right to possess or control the
use of intellectual property, such as trademarks, copyrights, patents and trade secrets.
Intellectual property is intangible property that is the result of creativity (such as patents or
trademarks or copyrights). Intellectual property is any intangible asset that consists of
human knowledge and ideas. Some examples are patents, copyrights, trademarks and
software. Most of such assets cannot be recognized on a balance sheet when internally
generated, since it is very difficult to objectively value intellectual property assets (slightly
different rules apply in the case of software). They can, however, be included in a balance
sheet if acquired, which allows a more accurate valuation for the asset (that is, the
acquisition cost). Intellectual property is product of the intellect that has commercial value,
including copyrighted property such as literary or artistic works, and ideational property,
such as patents, appellations of origin, business methods, and industrial process.
The term “Intellectual Property” refers to creations of the human mind the ideas,
inventions, technologies, artworks, music and literature that are intangible when first
created but become valuable in tangible forms as products. Physical property is expensive
to create and to reproduce; for example, houses, automobiles, diamonds, land, money,
clothes, food. Intellectual property may take a lot of effort to create (e.g., a book) but is
easy to reproduce at minimal cost. Intellectual property for example ideas (expressed as
designs, music, art, writing, dance, software) are intangible products of the mind. The
aforesaid reasoning coupled with India’s obligations under the TRIPS paved way for
enactment of the Act that provides registration and better production of the IP.
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TRIPS and Public Health (Human Rights)
Recognized the gravity of the public health problems, especially those resulting from
HIV/AIDS, tuberculosis, malaria and other epidemics. Recognize that intellectual property
protection is important for the development of new medicines and recognize concerns
about its effects on prices. Agree that the TRIPS Agreement does not and should not
prevent members from taking measures to protect public health. Reaffirm commitments
made in the TRIPS Agreement and affirm that TRIPS can should be interpreted and
implemented in a manner supportive of Members’ right to protect public health and, in
particular, to promote access to medicines for all. These important declarations signal an
acceptance by all WTO Members that they will not seek to prevent other Members from
using these provisions. Recognize that Members have the right to grant compulsory
licenses and freedom to determine the grounds for compulsory licenses. A useful
corrective to the views often expressed in some quarters implying that some form for
emergency is pre-condition for compulsory licensing. In TRIPS the usual condition that
first an effort must be made to seek a voluntary license does not apply. Recognize that
Members have the right to determine what constitutes a national emergency or other
circumstances of extreme urgency (public health crises including those relating to
HIV/AIDS, TB, malaria and other epidemics can be and e.g.) Recognize that the effect of
the TRIPS provisions relevant to exhaustion of rights is to leave Members free to establish
their own regimes for exhaustion, subject to MFN and national treatment. Much debate
about what exactly TRIPS Article says in regard to a Member’s freedom to choose its own
regime for exhaustion and parallel imports. This provision makes it clear that Members are
free to choose and need not fear challenge of their regime.
Patent rights are type of “Intellectual property” so called ‘free trade’ deals include IP rule,
although they contradict free trade thinking. Patents confer a temporary monopoly. Life of
patent is 20 years is common. Patent right (intellectual property) are high prices for
essential products and reward for innovation Super-profitable corporations, investment in
marketing favored and diseases of poverty is non-existent. 97% of patents worldwide held
by entities in industrialized countries and 80% of developing countries’ patents are held by
entities in industrialized countries.
WTO Members with insufficient or no manufacturing capacities in the pharmaceutical
sector could face difficulties in making effective use of compulsory licensing under the
TRIPS Agreement. We instruct the Council for TRIPS to find and expeditious solution to
this problem and to report to the General Council before the end of 2002. U.S. and EU
currently have no workable solution but Doha Declaration timeline has timed out and limit
disease coverage, limit country beneficiaries, prohibitive burdens. An unworkable solution
will call into question to ability to strike a balance between IPR and public health.
Persistent intransigence on para 6 has cast fairness of global trading system into doubt
medicines access as litmus test. IP provisions are ‘TRIPS plus’- industry effort to expand”
was launched at Doha because of the promise of increased access to essential medicines
persistent impasse= broken promises. Multiple strategies helped activists extract limited,
but meaningful reform from two U.S. Administrations and from the most powerful and
profitable industry in the industrialized world.” …to collect data and proposals from the
different actors involved and produce an analysis of intellectual property rights,
innovations, and public health, including the question of appropriate funding and incentive
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mechanisms for the creation of new medicines and other products against diseases the
disproportionately affect developing countries…” (Source: South: WHO, WHA 56.27)
United National Conference on Trade and Development (UNCTAD) should undertake
analysis of the development dimension on intellectual property and trade- related aspects
of intellectual property rights (TRIPS). UNCTAD should also undertake analysis on trade
and development aspects of open and collaborative projects, including open source
software, focusing on the development dimension…”
The Doha Declaration on TRIPS Agreement does not and should not prevent Members
from taking measures to protect public health. Accordingly, while reiterating our
commitment to the TRIPS Agreement, we affirm that the Agreement can and should be
interpreted and implemented in a manner supportive of WTO Members’ right to protect
public health and in particular, to promote access to medicines for all. Doha Declaration
adopted a resolution on the right of everyone to the enjoyment of the highest attainable
standard of physical and mental health (Res. 2005/24.) Recalling the Doha Declaration on
TRIPS and Public Health the CHR Stresses: “ The importance of monitoring and analyzing
the pharmaceutical and public health implications of relevant international agreements,
including trade agreements, so that States can effectively assess and subsequently develop
pharmaceutical and health policies and regulatory measures that address their concerns and
priorities, and are able to maximize the positive and mitigate the negative impact of those
agreements, while respecting all international obligations applicable to them”
Countries need to adopt a range of policies to improve access to medicines. Additional
resources to improve services, delivery mechanisms and infrastructure are critical. Other
macroeconomic policies need to be in harmony with health policy objectives. But so also
does the IP regime. Countries need to ensure that their IP protection regimes of not run
counter to their public health policies and that they are consistent with and supportive of
such policies. WIRO must as a matter of course, examine and address all features of
existing intellectual property rights, including the economic and social costs that IP
protection may impose all features of existing intellectual property rights, including the
economic and social costs that IP protection may impose on developing and social costs
that IP protection may impose on developing and least developed countries, as well as on
consumers of knowledge and technology in both the North and the South, WIPO,
moreover, must be open to, and actively consider, alternative non-intellectual propertytype systems for fostering recognizing the benefits and cost of each system. (Source:
Submission by the Group of Friends of Development to the First Session of the IIM
Document IIM/1/4).
Relationship: IPR and Human Rights
IP Laws that protect private property rights provide public benefits and patenting or
withholding property status. IPR is an internationally recognized economic and legal right
Intellectual property rights related treaties are- WTO, TRIPS, GATT, and WIPO. Private
Property, including IP, is internationally recognized human right. Human rights have
defined some of international treaties the Universal Declaration of Human Rights-1948;
the namely International Covenant of Economic, Social and Cultural Rights-1976; the
Universal Declaration on the Human Genome and Human Rights-1999; the Vienna
Declaration and Programme of Action-1993.
The debate between human rights and IPR along with TRIPS has globalized the concept of
IPR. Many countries are unable to implement TRIPS standards without compromising
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development at the cost of human rights. Human rights include cultural heritage, TK, the
right to health, science and technology, access to knowledge in works of literature and art,
and non-discrimination- interface with IPR. Important issues health care, cost of patented
drugs, challenges of epidemics, bio-piracy, misappropriation of TK, gene patenting, fair
use of copyright work etc. have the context of this debate. Pervasiveness of IP requires
exploration of linkages between IP and development. Human rights’ role in promoting
economic prosperity and social equity. Globalization of both human rights and IPR have
prompted negotiations at various UN bodies, including WTO on the clarification of the
complex relationship between the two. IPR as human rights and the relationship between
IPR and human rights have not been explored. Human rights instruments consider IPR as
human right, but no direct reference it IPR. To promote creativity and the dissemination
and application of its results and to encourage fair trading which would contribute to
economic and social development. IPR has the social perspective and an implicit balance is
to reward the creator through incentives and to benefit the society. Generally argued that
society benefits greatly from technological innovations, which should be encouraged.
Right do not exist on physical object resulting from the idea, but instead to the intellectual
creation as such patents, trademarks, industrial designs and copyright. Human rights may
be divided into two categories firstly fundamental human rights (e.g. prohibition of torture,
slavery) and this human right beyond state interference, and open to international
enforcement/interference. Secondly, non-fundamental human right (e.g. right to property)
and this human right open to state interference. IPR is non-fundamental human rights, open
to state interferences to fulfill human rights obligations.
Universal Declaration of Human Right (UDHR) Article 1.1 “all peoples are entitled to
participate in, contribute to, and enjoy economic, social, cultural and political
development, in which all human rights and fundamental freedoms can be realized”,
thereby requiring use of IPR for personal and societal development. Art. 27 (1) everyone
has the rights freely… to share in scientific advancement and its benefits. (2) Everyone has
the right to the protection of the moral and material interests resulting from any scientific,
literary or artistic protection of which he is the author. Art. 17.2- Right to property- no one
shall be arbitrarily deprived of his property (does not talk about the intellectual property).
Art. 28- Entitlement of every person to a social and international order to fulfill these
rights. The right to culture gains a new meaning as new rules emerge for intellectual
property in response to technological advances.
The International covenant on Civil and Political Rights (ICCPR) Art. 19: Everyone shall
have… freedom to seek, receive and impart information and ideas of all kinds, regardless
of frontiers, either orally, in writing or in print, in the form of art or, through any other
media of his choice. The International covenant on Economic, Social and Cultural Rights
(ICESCR) Art. l 15 (1) (c) States parties recognize the right of everyone to benefit from the
protection of the moral and material interests resulting from any scientific, literacy or
artistic production of which he is the author. It recognizes IP claims of authors and
inventors liking them to the rights to participate in cultural life and enjoy the benefits of
scientific progress. A human rights approach differs from a narrowly legal or economic
interpretation of IPR in various ways. IPR respect for moral and material interest of the
author and inventor and IPR are not foremost economic commodities but have an intrinsic
value as an expression of human dignity and creativity. Human rights instruments
inherently create a balance by giving full exposition to the individual’s and society’s rights.
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As a consequence States are under obligations to develop IPR regimes that have an explicit
human rights orientation. In this sense, human rights can over-ride the IPR obligations. But
obligations under ICESCR are essentially programmatic and promotional, state may take
steps within its available resources individually and through international cooperation,
especially economic and technical (Art. 2)
Right to health is recognized in the UDHR (Art. 25); ICESCR (Arts. 7, 11 and 12);
CEDAW (Arts. 10, 12 and 14), convention on the Rights of the child (Art. 24) Art. 2 of the
ICESCR, comment provides: “States, parties have immediate obligations in relation to
right to health… (Art. 2.2) and the obligation to take steps (2.1) towards the full realization
of Art. 12. Such steps must be deliberate, concrete and targeted towards the full realization
of the right to health.”
WIP mandate is “to encourage creativity, to promote the protection of IP throughout the
world”, including all sections of human society. WIPO’s current strategy: “journey to
developing to developed “in compliance with UN Millennium Development Goals. In
2000, on the request of UN Sub-commission on the promotions and protection of Human
Rights, the UN High Commissioner on Human Rights undertook and analysis of “Human
rights impacts of the WTO and TRIPS Agreement”. In 2001, sub-commission considered
two reports on relationship between human rights and IPR in general and on relationship
between human rights. Commission adopted following resolution on Intellectual property
and human rights.
1. Actual and potential conflict between the implementation of the TRIPS and the
realization of economic, social and cultural rights;
2. Particular rights affected were noted as rights to self-determination, food housing,
work, health and education, and in relation to transfer of technology to developing
countries;
3. Stressed the need for the protection of TK and cultural values of indigenous people;
4. Examining the implications of IPRs on the right to health
5. Requested WTO members to take fully into account their obligations under
international human rights instruments;
6. Res. does not state that IPRs per se conflict with human rights, but few important areas
have been highlighted of special concern.
A requirement for the State to undertake a rigorous and desegregated analysis of the likely
impact of specific innovations and to ensure that benefits of these innovations reach to all
sections of society without discrimination. Welfare of the marginalized sections of society
must be kept in sight in decision-making about IP. TRIPS Agreement leaves some
flexibility with member to safeguard public interest while formulating/implementing IP
laws. Copyright/Creative industries as those industries which have their origin in
individual creativity, skill and talent and which have a potential for wealth and job creation
through the generation and exploitation of intellectual property. Include advertising,
architecture, the art and antiques market, crafts, design, designer fashion, film and video,
interactive leisure software, music, the performing arts, publishing, software and computer
games, television and radio.
Doha Ministerial Declaration 2001 recognized the problem of access to healthcare by
people from developing countries. Similar technological, financial and trade problems exist
in case of healthcare technologies, lack of know-how in manufacturing medical devices.
TRIPS agreement can and should be interpreted and implemented in a manner supportive

405

International Journal of Management, IT & Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com

International Journal of Management, IT & Engineering
Vol. 8 Issue 8(1), August 2018,
ISSN: 2249-0558 Impact Factor: 7.119
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International
Serial Directories Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in
Cabell’s Directories of Publishing Opportunities, U.S.A

of WTO members’ right to protect public health and to promote access medicines for all,
and to use the provisions in the TRIPS Agreement that provide flexibility for this purpose.
Recognizing that members with insufficient or no manufacturing capacities in the
pharmaceutical sector could face difficulties in making the effective use of compulsory
licenses, asked the TRIPS Council to find the expeditious solution. Based on the Council’s
report, WTO’ General Council adopted a decision on 30 August 2003 to make it easier for
countries in need to import generic drugs made under compulsory licensing if could not
manufacture themselves. The decision is based on Art. 31 (compulsory license regime)
instead of Art. 30 of TRIPS.
Globalization of IPR and HR
Knowledge related right (IPR) changes the global financial system. This issue draws much
less attention that the WTO. WTO is ‘nightmare’ for developing nations. A United
Nations- appointed study team concluded that the rules of the 137-member WTO reflect an
agenda that serves only to promote dominant corporatist interests that already monopolize
the area of international trade. Globalization is clearly an unfinished business, a work in
progress that can be shaped and steered by human interventions and values of equality,
poverty reduction and social justice (Noeleen Heyzer, Executive Director of UNIFEM).
Globalization is an economic, political, technological, and socio-cultural process where the
importance of state boundaries decreases and the countries and their people live in an
integrated global system. Three main dimensions of globalization: economic dimensions of
globalization, socio-culture dimensions of globalization and political dimensions of
globalization. Economic globalization is one of the most frequently used in discussions of
human development. It is a process by which the economies of the world become
increasingly integrated, leading to global economy and, increasingly, global economic
policy making, for example, through international agencies such as WTO, IMF, TRIPS,
GATT and WIPO. In political studies globalization ideas have been significant in thinking
about ideology and in political behaviour in terms of issue areas such as IPR politics and
human rights.
Intellectual property rights instruments have never directly addressed impacts on the
realization of human rights. in today’s knowledge economy, core ‘cultural content’ such as
writing, film production and music, which has always contributed to society, is recognized
as making a significant and growing contribution to the economy. IPR have become
controversial in international discussions and debates on such diverse topics as trade,
investment, technology transfer, industrial policy, public health, food security, education,
human rights and widening gap between the income levels of the developed countries and
the developing countries. Access to knowledge is key in development of society.
Technology gives opportunity to expand human knowledge and development. Problems of
poor people “pay-per-use” society at a time of near zero cost to disseminate knowledge.
The patent rights amongst medicine industry directly affect one of the fundamental rights
that is “health”. Globalization of both human rights and intellectual property rights has
prompted negotiations at various United Nations bodies, including World Trade
Organization (WTO) on the clarification countries are pushing for higher protection for
intellectual property rights because of economic pragmatism.
This would make the undeveloped and developing countries addicted to developed ones as
they do not have enough fund, knowledge and technology to make inventions and protect
by IP rights. Minimum standards of IPR too high for many countries, implementation at
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the cost of human rights. Countries should affect IPR to fit into broader agenda of human
rights using the flexibilities of TRIPS. IPR system should derive its legitimacy from human
rights instruments, requiring the easy availability and accessibility of all essential
necessities to everyone, without any discrimination, by doing the proper balancing between
the two. While safeguarding the societal interests, individual’s right to purpose scientific
pursuits and claim rewards should also be safeguarded. Individual needs to accept
limitations over his right for societal benefit. In this regard Article 27 of Universal
Declaration of Human Rights (1948) and Article 15 (1) (c) of the International covenant on
Economic, Social and Cultural Rights (ICESCR) proposed and alternative broader reading
of this provision focusing on traditional knowledge.
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A Study On Misleading Advertisements And Its Impact On
Society
Prashant Das
Abstract
The commercial interests of a company are one of the primary drives for most of the
businesses. Advertisers and producers are both businessmen, and when they know that
their product cannot sell based on the strength of its features, they resort to psychological
games and adopt immoral and inappropriate methods to attract customers.
Misleading advertising violates the right of the information, security and selection of the
consumer. By the influence of deceptive advertisements, the consumer sometimes uses
such goods and services which can be fatal for their health and life.
Advertisements have a profound effect on children's mind. Violent and provocative scenes
shown in the advertisements make a permanent change in the child's psyche, as they have
impressionable minds. For instance, in newspapers and television, we regularly get to hear
such news where a child imitated Superman or Shaktiman and jumped off the roof and lost
his life. Therefore, there is a need to strictly regulate such advertisements.
Likewise, many products sell just because they are being promoted by a celebrity. Such
products are not selling due to their inherent value, but due to the formidable aura of the
celebrity promoting the product.
Some of the advertisement relies on inciting the instinctual responses like natural craving
for carnal desires, anger, ego etc.. Such advertisements are either excessively sexual or
aggressive in nature. Selling products based on misleading information and the creation of
mental and psychological constructs to capture consumers mind is detrimental to the
interwoven tapestry of culture and values of any given society. The purpose of this
research paper is to analyse the misleading advertisements and their impact on society.
Keywords: Advertising, Society, Business, Customer, Media, Illusion.
Introduction
Advertising is the most effective and important tool for communication. After the cinema,
advertising is an incomparable means of educating, encouraging and educating society.
Advertisements leave an imprinted impression on the mind of people in a short period of
time. According to H. Fraser Moore - "Advertising is done for the promotion of public
interest, so it is a public service." And according to the Nystrom - "Advertising is the
carrier or medium through which the advertised message is delivered to influence an
individual or community."
Thus the effect of advertising is psychological. It guides people to do something inspired to
do. Today's ad is available everywhere. Today's newspapers are more advertising than
news reports. Government buildings, hoardings and television programs have more
advertising than the main content of advertising everywhere. Why not any media
institution cannot run smoothly for a long time without advertising. This media is the main
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source of income of the institute and hence these institutions are competing for receiving
advertisements.
Advertisements are pieces of art or literary work that are meant to make the viewer or
reader associate to the activity or product represented in the advertisement. The rapid
technology development and the rise of new media and communication channels
tremendously changed the advertisement business landscape. The news of the print media
is not less frightening. Most paper-journals print different types of articles on consumer
protection to show themselves progressive and reader-aware, but what their conduct
themselves is, it automatically starts with advertisements appearing in it. They do not get
rid of the greed of earning a lot and publish such advertisements, which ensure that the
hundred per cent of the victim is falsified.
Social impact of advertising
Advertising has become an important part of the market world at the present time. Today,
advertising is used as a powerful weapon to increase its popularity in the market, to make
its credit, to prove its product better than other products, and to stay in the market for as
long as possible. In fact, advertising is the medium through which all possible efforts are
made by all the companies to influence their reader or positive attitude towards the
product. It would not be wrong to say that advertising is the only way to increase trade and
sales.
At the same time, the concept of advertising has also been expanded and today commercial
and non-commercial definitions are used for advertising. Today, where advertisements are
created for the purpose of earning maximum profits on one side, on the other hand, we also
see ads created for the purpose of social development, awareness etc. Since all the
advertisements are targeted in our society, therefore, these advertisements have a profound
impact on society as well. In all the means of communication, whether it is print or
electronic, advertising has become an integral part. Here we are discussing the social
impact of advertising in the context of print media.
The importance of ads in the current period is increasing day by day. The entire
advertisements are being run on the basis of 'What It Looks to Sell'. Today, it is a matter of
fact that through these advertisements demand is created. Today the producer wants to sell
his product in the market by any means and for this, he uses advertisements to create
consumers for his product. But while running in the race for this professionalism, we must
keep in mind that there is some responsibility towards our society too.
Although there are positive and negative aspects of the effects of advertisements in the
field of print media. On the one hand, there are ads which promote awareness in society on
the other hand some advertisements mislead the society. These advertisements are fully
fulfilling their obligations and work to make the society aware through the information.
Whether it is a matter of tax-related information, it is a matter of adhering to traffic rules;
such advertisements appear to fulfil their responsibilities. We are all well-aware about the
impact of polio and AIDS awareness programs on society. These advertisements have
made the whole country a polio-free country, by executing historical events.
Categories of Misleading and False Ads
There are two categories of misleading and false commercials. In the first category, there
are advertisements that violate the right to information and selection of consumer and
provide financial loss and psychological loss to them. There are some advertisements that
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promote uncertain medical and medicines or try to sell false health devices. These types of
ads are more dangerous and deadly,
Categories of Misleading and False Ad
Advertising that promotes uncertain medical and medicines or tries to sell mis-health
equipment. Advertising that deprives the consumer of the right to information and election,
causes economic harm and mental pain. Because they are harmful to the health and health
of the consumer. Many times the use of such drugs leads to the life of the people. Such ads
are of another category.
Laws that Indemnify Consumers for Misleading Advertisements
However, there are many rules, laws and codes for the protection of the interests of
consumers. These have been mentioned above. But there are two such laws that can
compensate consumers for the loss of false and misleading advertisements.
These are the following laws:
Monopoly and Block Business Practices (M. R. P. P.) Act, 1969
Consumer Protection Act, 1986
Monopoly and Block Business Practices Act, 1969
This act was created to control monopoly and obstructive trading practices. This act had a
great effect in the 80s and 90s. In 1984, some other provisions related to unfair trade
practices were added to it. Later, in another amendment, certain provisions of a section
related to the storage of economic power were withdrawn in the year 1991. After this, the
powers of this Act were greatly reduced.
Consumer Protection Act, 1986 and Misleading Advertising
The Consumer Protection Act, 1986 has been implemented to better protect the interests of
consumers. Although there were too many laws before it in the country, there was no
legislation which provided compensation for the harm done to consumers. Section 3 of the
Consumer Protection Act has been made that the various provisions of the Act are not
against the provisions of the then existing law, but are complementary to it. Detailed
information has been given in previous chapters about the characteristics and arrangements
of this Act. It has been provided in the Act that if any user has a physical, mental or
financial loss due to any deceptive advertisement, then he can file a complaint in consumer
court. Consumer courts can consider all aspects of appropriate compensation, and can also
order an order to ban such misleading advertisements or advertise it again. The powers to
stop activities related to unfair trade practices exist within the Act. This can be clearly seen
in various cases decided by consumer courts. Therefore, people should want to raise voice
against such activity or activity as a conscious consumer, which can prove to be fatal to the
general consumer. If there is any type of malfunction or defect in the item or service, first
try to remove it at its own level and if it does not happen then it can complain in consumer
courts.
Today the media of communication is emerging as a powerful medium where the young
generation can be deeply explained by the values, ideals and moral qualities of the younger
generation. Advertising has such power that can maintain awareness by presenting evils
and evils in society with negative consequences, but today's seductive and cathartic
advertisements have changed the outline of child development. From eating to play, his life
is filled with just a lot of physical things. Learning through advertisements has changed
life's values. The result of this is that the desire of the children is taken in the nature of the
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need. Apart from this, showing women as obscene for the purpose of low market
marketing is also seriously affecting society.
Today, advertisers who have made advertisements in India have turned into the industry.
Advertising of all three forms of electronic, print and web media is a major contributor to
the promotion of the industry. The Asia Pacific is the world's second largest regional
advertising market. The total expenditure on advertising in 2015 was 158.3 billion US
dollars and it is expected to increase to the US $ 235.5 billion by 2020. India is the second
largest advertising market after China, which is one of the fastest growing advertising
markets in Asia. The Indian advertising industry has gained a full-blown industry from
small businesses. It is estimated that by 2018, the share of advertising expenditure in
India's total domestic product (GDP) will be around 0.45 per cent. The print media
contributes about 41.2 per cent of total advertising revenues, while 38.2 per cent of
television and 11 per cent of the digital are contributed. Outdoor, radio and cinema
contributed 10 per cent. India's digital advertising market is expected to grow at an overall
annual growth rate (CAGR) of 33.5 per cent to cross 25,500 crores by 2020. Internet share
in total advertising revenue is expected to increase from eight per cent in 2013 to 16 per
cent in 2018. Online advertising, which was Rs 2,900 crores in 2013, can go up to Rs
10,000 crores in the next five years with a three-fold increase.
After reading the above figures, it can be estimated that how fast the ad's firepower is
growing in India and how many people are earning their bread on the basis of ads, but the
matter is of morality. Also, how many people rob the ads? How many people break their
dreams? In order to control advertisements, 'Advertising Standard Council of India'
remains, but its non-existence is equally valid. That's because this institution is like a naildentine lion. It does not have the right to censor advertising like film authentication, nor is
there any kind of punitive action. So, considering the scenario, it would be fair to say that
'your security is your hand' Before buying anything, first think if you really need a
particular product or want to buy it by being influenced by its advertisement. Just go
through all such questions and decide to buy something and do not come to the fray
advertisement. If the consumer becomes aware, the advertising world will also improve
itself.
The activity of creativity or sexuality
Since the existence of advertising art has existed since then, there have been allegations of
pornography being displayed in advertisements in the name of creativity. Despite this, the
exhibition has not stopped either, nor has there been any serious effort to stop it. In the last
few years, there have been many such advertisements which have been seen that the water
has really gone through the head.
Rule of ad regulation
Take a comparative study of the world of films and TVs, one thing is very clear that
feature films are shown to a selected class. Make it clearer, and then the feature film is in
the theatre, which means that it has a fixed audience, which gives permission to the ticket
and sees it. There are serials and advertisements coming on the back of the TV, which any
animal in any age group can view anywhere without restriction. The contradiction of the
Indian system, see that there are many types of patrols in the film industry. There is a
censor board for him. He tells you whether a movie deserves the performance or not. So,
what age group is suitable for? If it is considered in the fair film category, then anyone can
see. If he has been considered in the 'U / A' category, then the child can see in the presence
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or supervision of his parents. And if any 'A' category certificate is issued to a film, then
only adults can see it. Films of this category cannot be publicly broadcast on 'TV'. If a
channel wants to broadcast such a film, then it has to be re-edited to the film and all such
scenes are removed, which can negatively affect the child or adolescent. There can be two
opinions in this concept, but most people's opinion is in favour of it, then it can be
considered better. Look at this very big TV. It is straightforward and accessible to each age
group. Any program that is broadcast on it, serials, advertisements etc. can see no
obstruction from the newborn to the person sitting in the tomb in the grave. But for this,
there is no censor board, no prior review and inspection system. There is a regulatory body,
but it is helpless. He will not do anything himself. His mind will start moving when you
complain. Now imagine an advertisement ran on TV. After seeing two or four times,
people felt that this was going wrong in the society, then they would complain and the
government regulator should open their eyes and inspect it. After a long time, their
decision will come, by then the advertiser has achieved what he wanted for his product.
Today, there are many products available in the market that do not meet the standards, and
which are not compatible with the health, yet they are selling in the market because they
are promoting a celebrity, or on them, a brand is stacked. These items are being sold by
keeping the rules on hold, and if any object is found against the rule, then after some time
it reaches the market to play with people's lives again. There are a lot of products in the
market, which is selling only in the name of celebrities. For the sake of a very good
package, these popular stars also circumvent the question of the usefulness or quality of the
related item and make an agreement with the company. The person who advertises and
remains the silver of the company feels cheated, then the common consumer, who sees his
role-model in the advertisement and buys the said item.
As soon as the Consumer Protection Bill -2017 gets the status of law, the advertiser person
will become part of the manufacturing institute. In April Parliamentary Committee of Food
Consumer Affairs and Public, Distribution case defined the advertisement. The statutory
department of the Law Ministry has advertised the advertisement and advertiser as part of
the product organization. Under Section 75 of the Consumer Protection Act, for misleading
advertising, there can be a two-year sentence and a fine of Rs 10 lakh. The second time the
wrong advertising service will be expensive. According to the law, the promotion of wrong
advertising again will be a penalty of five years and a fine of fifty lakh rupees.
In the wake of harmful or misleading advertisements for health, the question arises whether
should those celebrities do such advertisements? In addition to soft drinks, foods and
cosmetics also contain harmful substances, which are dangerous for health. Most of the
creams sold in India have been reported as harmful to the skin. Talking to it with soft
drinks, it contains harmful chemicals which have a bad effect on the body. New York
University professor Marion Nestle writes in his book 'Soda-Politics' those soft drinks
companies make their strategies at two levels. At the first level, breaking the policies of the
government, engaging people on the issues related to beverages, and at the second level, to
promote their product by adding celebrities, so that children and youth increasing sales can
increase the lust.
Conclusion
The scope of advertising is highly diverse; everything seems like 'game of smokes and
mirrors’, but everything is closely based on 'utility’. Each level of advertising has its own
importance. Large motors mounted on the side of roads, posters on the walls or
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advertisements behind buses and motor vehicles, etc. are intended to draw the attention of
more and more people.
Just like a person, who reaches an unknown place and ask for help, from a knowledgeable
person about the routes of that place, instead of running from pillar to post in order to reach
his destination, similarly, the advertisement help wandering consumer in the current
market littered with the abundance of products and play the role of guide or consultant.
It is through the advertisements that the newest products, scientific inventions and devices
are exposed to the masses very quickly. To a certain extent, advertising can also be seen in
the direction of uniformity in society. Although, all this is happening as a result of intense
consumerism. However, the necessary environment for this development was made
possible through advertisement.
The effect of advertisements is widespread and important, therefore it should not be
misused; it has been kept in government control from this point of view. For this purpose,
the government has made a provision for the Code of Conduct for Advertisement. Under
this Code of Conduct, the ideal criteria for advertisements are determined by the
Advertising Standards Council of India.
If there is an attempt to fool the consumers by not providing the correct information of the
product or false promises have been made, somewhere the person responsible for this
advertisement is deceiving the society and, this naturally will draw adverse consequences.
Especially, playing with the tender metal makeup of young children and trapping them in
the vicious cycle of consumerism is extremely unethical. Unnecessary use of women in the
advertisements is not desirable. Ultimately, it is absolutely clear that advertisements tend to
take the society in its own direction. On one hand it gives us information and on the other
hand, it may carry us away in the wrong direction. Such advertisements have a profound
impact on society and they should be used for the betterment of the society rather than
personal gain.
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Working Model of a Fiber Optic U – Shaped Glass Sensor to
Measure the Refractive Index of Liquids at Various
Temperatures
S. Srinivasulu & Dr. S. Venkateswara Rao
Abstract: Most of the chemical properties of liquids are characterized by a single
parameter, the refractive index of the liquids which basically depends on the polarizing
nature of internal particle bonding in substance. For the study of the refractive index of
certain liquids at different temperatures, a simple and highly sensitive intensity modulated
fiber optic sensor based on a U – Shaped glass rod has been developed and its working
principle has also been presented in this paper. The sensor is designed by connecting a U –
Shaped glass rod to a light source operating at the wavelength of 630nm and a power meter
at the input and output ends respectively using PCS fiber of 200/230 micrometers. The UShaped glass rod acts a sensing region for the detection of the liquids. Maintaining the
liquid (Mixtures of Benzene + Propanol and Benzene + Cyclo-hexane) around the glass
rod and varying the temperature of the liquids, the light launched from the source is
received at the detector and recorded. The power reaching the output detector is not only
function of concentration of the liquids at a particular temperature but also a function of
rise in the temperature to various levels. This method is simple and useful to determine the
refractive index of any unknown liquid either it is opaque or transparent at different
temperatures.
Keywords: Concentration of liquids, Different temperature, Opaque or transparent,
Polarizing nature, Refractive index, Sensing region.
I. Introduction
There is a need to measure the properties of various kinds of materials that are existing
around us to utilize them for suitable application. Several kinds of sensors have been
developed across the globe to determine the numerous number of environmental
parameters related to various substances. The conventional sensors such as mechanical,
bio-medical, aerospace, military and industrial, etc., have many drawbacks in the
implementation in terms of cost, size, sensitivity, precision, accuracy and compatibility in
use, etc. Optical sensing techniques have played an important role in the development of
instrumentation and sensors. The definition of the sensor using optical techniques has been
reported in the literature [1]. The attenuation mechanism of transmitted signal from optical
fibers has been exploited in the construction of a large variety of sensors and instruments
for the interrogation of various sensors and detectors. The optical fiber technology soon
saw an intensive R & D activity around the globe, which lead to be emergent of the area of
optical fiber sensors and devices [2]. The advantages offered by optical fibers were
sufficient to develop a new class of sensors and to attract intensive R & D work around the
world [3]. The sale of optical fiber sensors expanded enormously during the years between
1989 to 1999 according to estimate made by Arthur D. Little [4].
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In the field of optical fiber sensors, the intensity modulated fiber optic sensors are simple
to design, compatible with multimode optical fiber sensors and most widely studied across
the globe [5–7]. The general configuration of optical fiber sensor which modulate the
intensity of the light transmitted has been demonstrated in the literature [8]. Through
variety of schemes of designs, optical fiber sensors have been developed for the
measurement of longitudinal, transverse and angular misalignment [9]. For the analog
measurement of liquid levels and temperatures, an evanescent wave fiber optic sensor has
been developed in the recent fast [10&11]. The demonstration of a cross-talk fiber optic
sensor based on the change in the refractive index of liquid as a function of temperature
was demonstrated [12–14].
II. Experimental Details
Most of the properties of the substances and hence their various applications are decided
by measurement of refractive index of the substances. In the present optical sensing
technique, a uniform U-shaped glass rod of very fine dimensions is shown to sense the
refractive index of liquids by immersing the U-shaped glass rod into the liquid at various
temperatures. A light source operating at the wavelength of 630nm and a optical power
meter were connected to input end and the free end of the U-shaped glass rod respectively.
A special experimental arrangement is made to determine the refractive indices of liquids
at various temperatures using ab electrical heater and a thermometer. Liquid mixtures of
different ratios are prepared from Benzene and Propanol and using an Abbe;s refractometer
the refractive indices of all the mixtures are noted for sodium D-line at room temperature
i.e., 303oK. Brining the glass rod in contact with liquid mixtures using a glass container
and continuously heating and launching the light from the source, the light is recorded at
the detector. As concentration of the liquid cladding or active medium increases the light
reaching the detector decreases, which is attributed to the refractive index of the glass rod
and absorption coefficient of the active medium. Thus a relationship is formed between the
output power and the concentration of liquid at a particular temperature i.e., the
temperature fixed to a specific value. According to physical principles of liquids, the
concentration or refractive index decreases with increasing the temperature.
Based on the ratios taken, eleven mixtures have been prepared making the total volume of
the mixture is equal to 10ml and the concentrations have been determined in terms of their
refractive indices. Each time a mixture of specific concentration has been maintained
surrounding the U-shaped glass rod using a glass beaker and heating the mixture to various
temperatures, power was launched from the source and received from detector. The
experiment is continued with other mixtures of liquids and the observations are recorded.
To make sure the behaviors of the sensor for the functional variations of temperature,
concentration and output power a different set of binary mixtures (Benzene and Cyclohexane) was selected as the testing liquid, and the experimental procedure is repeated and
the results are tabulated to represent the variation of three parameters graphically.
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Standard chemical parameter of Benzene, Propanol and Cyclo-hexane
Benzene (C6H6)
Cyclo-hexane
Propanol (C3H8O)
(C6H12)
Structure

CAS No.
71-43-2
110-82-7
71-23-8
Molar Mass (g/mole)
78.114
84.162
60.096
o
o
Refractive index(n)
1.5011 at 20 C
1.4266 at 20 C
1.3862 at 20oC
o
o
Density (g/ml)
0.8697 at 20 C
0.7781 at 20 C
0.8053 at 20oC
Color
Colorless
Colorless
Colorless
o
o
Boiling Point
80.0 C
80.7 C
97.2oC
Melting Point
5.5oC
6.6oC
-126.1oC
Molar Volume (c.c./mole)
89.8172
91.5325
74.6256
Molar Refraction
26.4660
22.1554
17.5368
(c.c./mole)
Dielectric Constant(ε =
2.2533
1.9580
1.9216
2
n)
III. Results And Discussion
At a particular temperature and with a fixed wavelength, the absorption coefficients of
liquid mixtures of specific concentration remain same. Any variation in three parameter of
liquid mixture used around the sensing element will lead to a corresponding variations in
the output power of the sensor. The variations between concentration, Refractive index
versus output power at room temperature have been shown in fig.[1–4].

Fig.1: Graph between Refractive Index Vs Output Power
at Room Temperature (303oK) for Benzene +
Propanol mixtures.
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Fig.2: Graph between Refractive Index Vs Output Power
at Room Temperature (303oK) for Benzene +
Cyclo-hexane mixtures.
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Fig.3: Graph between Refractive Index Vs Benzene
+ Propanol rations (ml) in Binary chemical mixtures
at Room Temperature (303oK).

Fig.4: Graph between Refractive Index Vs Benzene
+ Cyclo-hexane rations (ml) in Binary chemical
mixtures at Room Temperature (303oK).

The variation between output power and refractive index with respect to different
temperatures (303oK, 308oK, 313oK, 318oK, 323oK, 328oK and 333oK) represented
graphically [Fig5–10].

Fig.5: Graph between Refractive Index Vs Temperature (303oK,
308oK, 313oK, 318oK, 323oK, 328oK and 333oK) for Benzene +
Cyclo-hexane mixtures.
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Fig.6: Graph between Refractive Index Vs Temperature (303oK,
308oK, 313oK, 318oK, 323oK, 328oK and 333oK) for Benzene +
Cyclo-hexane mixtures.

Fig.7: Graph between Output Power Vs Temperature (303oK,
308oK, 313oK, 318oK, 323oK, 328oK and 333oK) for Benzene +
Propanol mixtures.
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Fig.8: Graph between Output Power Vs Temperature (303oK,
308oK, 313oK, 318oK, 323oK, 328oK and 333oK) for Benzene +
Cyclo-hexane mixtures.

Fig.9: Graph between Temperature, Output Power and Refractive
Index for Benzene + Propanol mixtures.
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Fig.10: Graph between Temperature, Output Power and Refractive
Index for Benzene + Cyclo-hexane mixtures.
IV. Conclusion
1. In the design of sensor a borosilicate glass rod bent in the form of uniform a U–shape
was connected between light source operating at the wavelength of 630nm and power
detector using two PCS fibers. In which one as the input fiber and other as the output
fiber.
2. Two sets of mixtures i.e., Benzene + Propanol, Benzene + Cyclo-hexane have been
selected as testing medium for the study of present optical fiber sensor.
3. The temperature sensor is calibrated and developed by studying the variation of
concentration, temperature, output power at the operating wavelength of 630nm.
4. It is concluded that the output power increases with increasing temperature of mixture
with specific concentration.
5. With the help of the developed sensor the refractive index of any liquid either opaque or
transparent can be determined at various temperatures.
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Comparison of Teaching Mathematics with the Addition of Vedic
Mathematics and Simple Mathematics
Priyanka
Abstract: There many several branches of the study out of which mathematics is one of the
important branch of maximum professional courses, basic study as well as life.
Mathematics is the basic of all branches. Indian mathematics is based to all mathematics
of sciences Mathematics is the foundation of India as Zero is invented by Arya Bhatta of
India.. Zero in invented by Acharya Bhatt in while zero is the basic figure of Mathematics.
The mathematic system which was "rediscovered" from the Vedas between 1911 and 1918
by Sri Bharati avatar Tirthaji Maharaj. The current paper aims to study on the importance
of Vedic Mathematics in the fundamental concepts of Mathematics. The help of Vedic
mathematics in teaching-learning process keeps students active involvement which is
required to get desired result of teaching-learning process, therefore with the same
purpose, the importance efforts should be made to make teachers, students and parents
more aware about the importance of learning Mental Arithmetic through Vedic
Mathematics. The current paper aims to study on the importance of Vedic Mathematics in
the fundamental concepts of Mathematics to make teaching-learning process interesting
and easy.
Key Words: Life, Mathematics, Vedic Mathematics, teaching-learning process etc.
Introduction: Vedic arithmetic could be an assortment of Techniques/Sutras to resolve
mathematical arithmetic in simple and quicker manner. It consists of sixteen Sutras
(Formulae) and thirteen sub-sutras (Sub Formulae) which might be used for issues
concerned in arithmetic, algebra, geometry, calculus, conics. For arithmetic, Bharatikrishna
offers many algorithms number multiplication and division flag or straight division,
fraction conversion to decimal numbers, calculations with measures of mixed units,
summation of a series and square roots duplex method, cubes and cube roots with
expressions for a digit schedule, and quality by osculation.
Origin of Vedic Mathematics
The “Vedas' are considered 'divine' in origin and are assumed to be revelations from God.
In traditional Hinduism, the Vedas were to be learnt only by the 'upper' caste Hindus. The
'lower castes' (Sudras) and so called 'untouchables' (who were outside the Hindu social
order) were forbidden from even hearing to its recitation. In recent years, there have been
daims that the Vedas contain the cure to AIDS and the production of electret. Here, the
authors probe into Vedic Mathematics (that gained renown during the revivalist Hindutva
rule in India and was introduced into the school syllabus in several states): and explore if it
is really ‘Vedic’ in origin or 'Mathematics' in content.
To gain a better understanding of its imposition, we interviewed students, teachers, parents,
Educationalists and so on. We can analyse this problem by using models like Fuzzy
Cognitive Maps (FCM), Fuzzy Relational Maps (FRM) and the newly constructed Fuzzy
Dynamical System (and its Neutrosophic analogues). The issue of imposition of Vedic


CSIR JRF, Dept of mathematics, MD University, Rohtak

423

International Journal of Management, IT & Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com

International Journal of Management, IT & Engineering
Vol. 8 Issue 8(1), August 2018,
ISSN: 2249-0558 Impact Factor: 7.119
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International
Serial Directories Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in
Cabell’s Directories of Publishing Opportunities, U.S.A

Mathematics into the school curriculum involves religious politics, caste supremacy, apart
from elementary arithmetic—so we use fuzzy and neutrosophic techniques to gain acute
insight into how students have been afforded because of this politically motivated syllabus
revision. The current study did not try to apply Vedic mathematics in the Fuzzy model, it
was a simple try to apply the addition of Vedic mathematics with the Combination of
Multiplication and see the result on the students of 5th standard town of Rohtak, located in
the Haryana, state of India.
Literature Review:
a. Sobha B.C (2012), “Effect of Folk Mathematics on Achievement”: The findings of
this research were as, for the pretest scores, the management cluster and Experimental
cluster didn't take issue considerably. The pretest scores and Mean gain lots of
Experimental cluster are bigger than the management cluster. Thus teaching arithmetic
victimisation mathematical traditional knowledge is effective than the traditional
methodology.
b. Surinder Kaur,Aruna Sharma (2011): “hierarchical design of high performance 8x8
bit multiplier based on Vedic mathematics” The findings of this research were as The
action lots of boys and women of various faculties of experimental cluster show that
gender has no vital impact on the action in arithmetic. Further, the action by the lot of
students on experimental cluster was with completely different levels of intelligence
i.e. high, average and low have vital distinction.
c. Manoranjan Pradhan,Rutuparna Panda,Sushanta Kumar Sahu(2011): “The
16x16 Vedic multiplier factor victimisation „Nikhilam Sanskrit literature found to be
higher than 16x16 Vedic multiplier factor victimisation “Urdhva Tiryakbhyam” They
over that, the Sanskrit literature in terms of speed once magnitude of each operands is
over 1/2 their most values . This approach could also be similar temperament for
multiplication of numbers with over sixteen bit size.
d. Himanshu Thapliyal and M.B. Srinivas (2005), "Very massive Scale Integration
(VLSI) Implementation of RSA encoding System victimisation Ancient Indian Vedic
arithmetic " This work incontestable economical a good style and efficient
implementation of the matrix operation victimisation pulsation design and Ancient
arithmetic.
Objectives of the Study
1.
To study whether a Vedic mathematics method develops the speed of solving basis
mathematical problem to pupil of 5th Standard school of Rohtak, located in the Haryana.
2.
To study whether a Vedic mathematics creates interest in the solving basis
mathematical problem to pupil of Rohtak, located in the Haryana.
3.
To find that Vedic method expressively which improves the speed of calculations
while performing some basic mathematical operations, Rohtak, located in the Haryana.
Hypothesis of the Study
a.
No mathematics problems are solved without the active participation of the pupil.
b.
No mathematics problem is completed without the support of mathematical
formulation.
Methodology of Study
The current research is experiment based research. The word experimental analysis
contains various definitions. This is often an experiment where the research workers
manipulate one variable, and control/randomizes the remainder of the variables. It’s an
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impression cluster, the topics are at random appointed between the teams, and therefore the
research worker solely tests one impact at a time.
Limitation of the Study
No experiment will be done out of two basic terms of Mathematics i.e. one traditional
method of India-Vedic Mathematics and another mathematical operations.
Source of the Study:
Two major sources will be studied in current research work.
Primary Source
As a part of Primary source, the data is collected by researcher throughout field work with
analysing the tools like experiments, survey questionnaires, interviews and observation etc.
Under this, the researcher will take a quantitative or applied mathematics, its type, e.g.
charts, graphs, diagrams and tables.
Secondary Source
Researcher will use relevant material of the current study provided various scholars in
printed, written form. The journals, books, other printed material will be used as the
secondary data for current study. Data collected by government departments, structure
records and knowledge that was originally collected for alternative analysis functions will
be used under secondary source of current study.
The Result of the Study
The students group of school in the 5th class of the Rohtak Town located in Hariyana,
India, was selected for the current. They were divided into two group. One group
(1) has been asked to give attention while teaching the mathematical problems of multiply
with the mathematical terms and another group(2) has been taught it with the help of Vedic
mathematics. The research found following result of the study.
Result of the Group one
Sr no.
Enjoyed
Solved the Understand the Percentage of
Math
example
concept
and Correct
technique
of answers.
Multiplication
Enrolment 01 50%
60%
50%
55%
Enrolment 02 45%
40%
40%
40%
Enrolment 03 35%
40%
40%
30%
Enrolment 04 40%
45%
40%
35%
Enrolment 05 70%
80%
70%
80%
Table 1.1 The Result of Group Number 1.1
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Result of Group One
Enrolment 05
Enrolment 04
Enrolment 03
Enrolment 02
Enrolment 01
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Percentage of Correct answers.
Understand the concept and technique of Multiplication
Solved the example
Enjoyed Math

Graph 1.1 The Result of Group Number 1.1
Result of the Group Two
Sr no.
Enjoyed
Solved the Understand the
Math
example
concept
and
technique
of
Multiplication
Enrolment 06 100%
100%
80%
Enrolment 07 90%
100%
70%
Enrolment 08 100%
90%
90%
Enrolment 09 90%
100%
90%
Enrolment 10 100%
100%
100%
Table 1.2 the result of Second Group

Percentage of
Correct
answers.
80%
70%
80%
80%
100%

Result of Group Two
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Graph 1.1 the Result of Group Number 1.2
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a. Interest of the Pupil:
As shown in the above two graphs and tables 1.1 and 1.2 there is difference between the
two groups about the interest factors of student towards teaching learning process. As
compare to first, group second received more than 90%interest in the mathematics as
mathematics is taught with the help and use of Vedic Mathematics. In the first group
students are got bored as compare to second group.
b. Concept of Multiplication:
The two graphs and tables shown in 1.1 and 1.2, the pupils are clearer about the concepts
of Multiplication of second group as compare to the first group. The concept is clear
because they actively involved in the teaching-learning process and they got interest in it.
Because of interest, they solved examples and they got clear about the concept of
Multiplication.
Conclusion
Thus, in short we can say that both Vedic Mathematics and Abacus techniques are very
important in today’s era. Mathematics has indispensable contribution to the
development of society in all the times; it may be industrial revolution era, green
revolution era or electronic era. Even in the present era of Information and
Technology the role of Mathematics cannot be undermined. Mathematics really is
a building block subject and deserves its place at the centre of the curriculum. So
many other subjects rely on the mathematical skills that a child learns at various
stages.
Also, it is worth remembering that as the curriculum progresses, the Mathematics
always relate back to the Mathematics that was done previously therefore, it is
essential that child’s basic mathematical skills should be as strong as possible.
But, if we ask school children about their least favourite subject at school, there is
a fair chance that most of them will say Mathematics and if we ask why, they will
say it’s boring and difficult. So, keeping in mind their importance efforts should
be made to make teachers, students and parents more aware about the importance
of learning Mental Arithmetic through Abacus and Vedic Mathematics. School
should organize the workshops and seminars for the mathematics teachers and
students in which they are told about the importance of mental arithmetic.
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Tourists’Online Opinions Disclosed: A Case Study of Online
Travel Reviews on ChokhiDhani, Jaipur
Bindu
Indu
DrRanbir Singh
Abstract
The online travel reviews posted by tourists are imperative to investigate tourist’ views and
experiences for analyzing of satisfaction. Tourists freely share their experience and
opinions on reviews sites, and consider these more trustworthy than the information
provided by the service providers. The objective of the study is to explore the factors
influencing tourists experience and to identify major attributes of their satisfaction. 704
Online Travel Reviews (OTR) posted by tourists visiting Chokhi Dhani, Jaipur on travel
review site Trip Advisor.com from April 2017 to May 2018 were examined. Content
Analysis was applied to analyze the reviews. Through the tourists’ reviews, it was found
that the most commonly conversed topic was food followed by activities offered and
services provided to visitors at Chokhi Dhani. The rating criteria showed that more than
70 % tourists found Chokhi Dhani as a good tourist place in Jaipur city. The food quality,
service staffs’ hospitality, picturesque environment etc are main factors influencing the
revisit intentions and to recommend the place to others. Crowd, tip, price, unhygienic
food, long queues, dirty toilets etc were the major problems mentioned
by tourists. The Chokhi Dhani management can use the results of the analysis for
improvement of overall performance.
Keywords: Online Travel Reviews, Tourists, Opinions, Experience, Satisfaction.
Resorts
Introduction
Now a day, the information technologies are bringing changes in tourism industry. The
Word of Mouth (WOM) has been replaced by Electronic Word of Mouth (eWOM). The
consumers share their opinion concerning any product and service through Web 2.0
platforms (S. De Ascaniis, U. Gretzel 2013). They prefer these to share their experience,
satisfaction, dissatisfaction, i.e. user generated content (UGC) issues and other relevant
information. The consumer-created information is more useful for the potential consumers
than the information provided by the sellers (Chen, Y., & Xie, J.,2008). Through Online
travel reviews, many tourists post about their experiences regarding the destinations and
each and everything about their travelling. The reviews are not written for any monetary
advantage but to support the unknown potential consumers in their decision makings (S.
De Ascaniis et al, 2013). Online Travel Reviews (OTR) acts as a helpful mechanism for
the prospective tourists in many ways such as providing information, suggestions, ideas,
dismissing any uncertainty, assessing opportunities, and image formulation of
Research

Scholar, Institute of Hotel and Tourism Management, MaharshiDayanand University, Rohtak, Haryana, India
Scholar, Institute of Hotel and Tourism Management, MaharshiDayanand University, Rohtak, Haryana, India

Assistant Professor, Institute of Hotel and Tourism Management, MaharshiDayanand University, Rohtak, Haryana,
India
Research

429

International Journal of Management, IT & Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com

International Journal of Management, IT & Engineering
Vol. 8 Issue 8(1), August 2018,
ISSN: 2249-0558 Impact Factor: 7.119
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International
Serial Directories Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in
Cabell’s Directories of Publishing Opportunities, U.S.A

destination (Gretzel, U., &Yoo, K. H 2008). Few studies have been carried out on overall
ratings given by customers to the hotels (Ramanathan & Ramanathan, 2011), but for a
comprehensive understanding of customers preferences and experiences, it
is appropriate to study the detailed ratings given by customers (Jannach, Zanker, &
Fuchs, 2014). Hotel location, room size, cleanliness, in-room amenities, staff, temperature,
breakfast, comfortable, maintenance, and dirty are top ten frequently pointed out topics in
the reviews of London hotels (O’Connor (2010). Expedia.com, Trip Advisor.com, Holiday
Q.com, Yelp.com, Mouthshut.com etc. are the common sites which provide tourists to post
reviews. In the travel business, the most acknowledged individual site is believed to
be Trip Advisor.com (Gretzel, U, Hyan-Yoo, K and Purifoy, 2007). According to
comScore Media Metrix for TripAdvisor Sites, worldwide, (October 2017), it is the largest
travel site in the world. It provides the tourist information regarding travel products such as
destinations, attractions, hotels, restaurants flights, cruises etc. There are 630 million
reviews available on it out of which 7.5 million are on lodgings, restaurants and airlines. It
is accessible for 49 markets and enjoys accessibility of 544 million of monthly visitors
(TripAdvisor log files, average monthly unique visitors, Q3 2017). Trip Advisor reviews of
visitors travelling to Chokhi Dhani are selected for this study, as it is one of the
largest achieve.
Literature Review
Today the intangible features of tourism products can be estimated via a number of
available online mediums and tools. Internet has proved as the most important element in
minimising the distance between service providers and consumers. Consumers seek
mediums of connecting to tourism stakeholders as well as former travellers for
information. “Generation y” is the young generation which seeks information and other’s
views online by using various social networking sites. They depend of the videos, chat,
comments, pictures posted online on various social media sites and service provider’s
websites for information search and forming their own views and expectations (Pantelidis
2010). Travel Review sites are considered more trustworthy than the agent websites by
travellers (Teasdale (2007) and the failure of independent restaurants is due to ignorance of
technological advancements in the field (Camilo, Connolly, and Woo 2008, 377). Thus in
order to keep in touch with the customers, one should know their preferences, expectations
and experiences. The travel service providers need to be positively present on avalaible
social networking sites beside on their own websites. Numerous studies have been carried
out to examine the tourists experiences, guests’ satisfaction and dissatisfaction attributes
(K. Berezina et al. 2015) and use of social media platforms in analyzing the tourists’
attitude in tourism and hospitality.
Reported Customers’ experience in Hospitality
Customer experience is formed and attributable to interactions between suppliers’ offers
and consumers’ expectations about the product or sevices. MeyerandSchwager (2007:
118) defined customer experience as, “customer experience is the internal and subjective
response customers have to any direct or indirect contact with a company.” Another
definition is given by Shaw is “Customer Experience is an interaction between an
organization and a customer. It is a blend of an organization’s physical performance, the
senses stimulated, and emotions evoked, each intuitively measured against Customer
Expectations across all moments of contact” (Shaw, 2005: 51).
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In this area, a number of hospitality dimensions have been investigated time to time which
have influences on the customers’ satisfaction and attitude. Host–guest relationship,
generosity, frequent small surprises, theatre and live performance, safety and security were
found five major dimensions in hospitality experience (Hemmington 2007). Knutson et al.
(2009) categorized customer experience in four dimensions; environment, accessibility,
incentive and driving benefit. Walls (2013) classified experience in two dimensions i.e.
physical environment and human interaction. The survey conducted on 200 budget hotel
customers identified four dimensions of customer experience, i.e., tangible-sensorial
experience, aesthetic perception, staff relational/interactional experience, and finally
location. Among which tangible–sensorial experience influenced the customer satisfaction
more (L. Ren et al. 2016). Sharing and interpreting tourists’ experiences on social media
help in understanding and presenting it in a new way (Tussyadiah and Fesenmaier 2009).
Reported Satisfaction attributes
Social networking sites bring changes in the post trip experiences. Sharing post trip
satisfactory and unsatisfactory experiences through social media positively affect the
overall appraisal (Kim and Fesenmaier2017). Satisfaction support positive attitudes
towards the brand and repurchase intention while dissatisfaction directs to negative brand
attitudes (K. Berezina et al. 2015). Applying a Text-mining approach to the hotel reviews
K. Berezina et al.(2015) identified satisfaction and dissatisfaction among customers, and
found that satisfied customers discussed intangible feature more while dissatisfied
customers talked about tangible features of the property and their stay. In the article,
Barreda and Bilgihan (2013) explored the motivating variables through social media and
found that hotel location and quality of services provided were positively mentioned while
cleanliness was a topic that was negatively cited. Online comments in China’s budget hotel
indicated detailed analysis of factors influencing satisfaction of guests. Quality of the guest
rooms, cleanliness and calmness of the hotel environment, Internet access and connection
speed, the pleasant attitude of the employees, convenience to public transportation etc are
key mentioned variables of positive guest experience. Lack of soundproofing, F & B
services and the appalling quality of bathrooms are some negative comments identified in
reviews (L. Renet al.2015). Pantelidis (2010) in the study of customers’ posts on an online
restaurant guide about 300 London restaurants investigated the factors that articulate the
restaurants’ evaluation. Food was the key factor for guest’s satisfactory experience in
evaluating restaurant, service; ambience, menu, decor and price were found influencing
attributes. Extensive literature analysis indicates a dearth of studies in field of OTR with
reference to Indian tourism setting and that’s why location of ChokhiDhani, Jaipur has
been selected for this study. The main objective of this study is to identify the factors
influencing the satisfaction and dissatisfaction of tourists visiting ChokhiDhani through
Online Travel Reviews.
Research Methodology
To identify the factors influencing tourists experience and to evaluate their satisfaction or
dissatisfaction attributes, the data was extracted from user generated content posted on
social media about ChokhiDhani. Online Travel Reviews (OTR) posted on Trip
advisor.com from April 2017 to May 2018 by tourists visiting ChokhiDhani was
downloaded. Total numbers of reviews extracted for the analysis in the study were 704
including reviews from 1 star rating to 5 star. Content Analysis was applied to analyze the
reviews. Content Analysis involved coding data, dividing or merging various categories,
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then grouping in new categories accordingly. Thus, a list of factors was identified derived
from the expressions and keywords illustrated in the OTRS. The satisfaction or
dissatisfaction attributes were identified from the list of factors and categorized. Tourists’
experiences were examined about overall experience and their their experiences related to
food, services, value, price, recommend or revisit intentions. The problems faced by
tourists at ChokhiDhani Resort were also categorized and finally some suggestions for the
resort have been prescribed.
Study Area-ChokhiDhani Village, Jaipur, Rajyasthan
For this paper, ChokhiDhani, resort with a Rajasthan village setting is our study area.
ChokhiDhani is situated at the outcurcuite of Jaipur, the capital city of Rajaasthan the Pink
city. It is a hospitality chain run by ChokhiDhani Group in many cities of country such as
ChokhiDhani Palace Resort, Jaiselmer; ChokhiDhani Resort, Indore etc and it was
awarded ‘India’s Most Innovative Tourism Project’ by Ministry of Tourism, Government
of India..ChokhiDhani, Jaipur is widely visited not only by the inhabitants of Rajasthan but
is very famous among the foreigners. The major motive behind the establishment of the
village is providing an opportunity to show the culture and traditions of Rajasthan and to
create awareness about life of rural Rajasthan.
ChokhiDhani village known for the dinning opportunities it offers. The food is served with
‘manuhar’ appealing the visitors to eat till they feel like. Sangri-Dining –Hall, ChaupadDining-Hall, Gorbandh-Open Air Dining and Royal Fine Dinning are the differently
designed dining halls for visitors to make choice according to their budgets and demands.
ChokhiDhani is a hub of activities for all age groups, right from young to kid. It provides a
number of activities which depict the rich culture of Rajasthan and it has become a mean of
entertainment for the visitors. Rides are one of the core attractions among the various
visitors. Camel rides, elephant ride, Horse ride, bullock cart ride etc are also held at
chokhidhani. Apart from these, the lake Tal Talaiya also has boar-ride which is quite safe
and enjjoyable. Various artists perform at the different sections of the village and entertain
the visitors. Dances are another core attraction which includes Ghoomer, Kalbeliya. Potter
dance, Bhopi dance, TerahTali and Manjir dances Acrobatics on a bamboo, puppet shows,
traditional fire acts, magic shows, bird future tellers, bioscope, and astrologer also become
core of amusements. GufaJharni the artificial water fall is core attraction at the fun zone
apart from bhoolbhulaiya, and jungle fair. In order to encourage the local craftsmenship,
Kalagram is set up where tourists can purchase reliable handicraft such as clothing, decor,
home furniture etc. at reasonable price. ChokhiDhani not only signifies the Indian state
Rajasthan and its culture but it also try to show the culture of India through its National
Museum. The various states of India are replicated with minute details and foreigners get
to know a lot about the rest of India’s rural areas also. In this study, the online travel
reviews of tourists visiting ChokhiDhani are examined in order to identify the tourist’s
experience. For this purpose 705 OTR posted by visitors between May 2017 and May 2018
were studied.
Results and Discussion
The online reviews posted by tourists are to a great deal and very important in
investigating tourist’ views and experiences and analysis of satisfaction. Trip advisor is an
excellent platform for tourists to share their experience and information which can
be easily utilized by potential travellers in decision making and tour planning. The content
analysis of largely available reviews revealed some themes or topics about which most of
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the reviewers had posted their comments and these topics are considered as the factors
contributing to the tourists’ experiences. The most commonly conversed topic was food
followed by activities offered and services provided to visitors at Chokhi Dhani. Besides
these; value, price, ambience, staff, overall ratings, revisit intention, recommendation and
problems faced by tourists are discussed. In the existing literature, many researchers have
undertaken studies of guests’ experiences in hotels or restaurants and investigated
satisfaction depending on these all themes. Tourists’ experiences about Chokhi Dhani are
disclosed considering these independent variables located in online travel reviews.
Overall rating
Every reviewer posting on Trip Advisor rate the attraction, hotel or property or any product
experienced an overall rating from 1 star to 5 stars indicating terrible to excellent based on
his/her experience. Reviewers have given ratings to Chokhi Dhani as well and the results
show that 44% tourists rated it excellent, where 27 % as very good, 15. % average and the
percentage of tourists rating it below average are quite low. Only 5 % of tourists
rated Chokhi Dhani poor while 9% tourists also rated it terrible. Although the percentage
of people rating it poor or terrible rated every service, food or values either 2 or 1 star. The
rating criteria show that more than 70 % tourists found Chokhi Dhani as a good tourist
place in Jaipur city. The results are in similar to the overall ratings of tourists from all the
review postings stating from 2012 where 73% tourists rated 5 stars and only 12 % tourists
rated 1 or 2 stars. These ratings are based on the overall performance and experience
received from the place, comprising food, service, entertainment, leisure activities etc.
Tourists who rated it more than 3 stars are completely satisfied with their visit while
reviewers rating below 3 stars expressed some problems or inconvenience faced by them.
Services offered
Besides overall rating Trip Advisor also facilitate reviewers to give star rating to “service”,
“food” and “value”. It was fascinating to note that tourists are satisfied with the services
offered to them by Chokhi Dhani staff and management. In the reviews where “service”
was rated more than 78 % reviewers rated it either more than 4 stars or mentioned their
satisfaction positively. Only 22% people rated services as average or below
average. Chokhi Dhani is one of the best examples of hospitality in Jaipur city and staffs
have succeeded in providing its guests a delightful experience. The commonly used
expressions regarding services are ‘charming’, ‘excellent’, ‘joyful’, ‘top class service’, ‘
speed’, ‘courtesy’, ‘welcoming’, ‘quick’ etc. However, the reviews demonstrating
dissatisfaction towards services are mainly related to food staff services and ticket
counters. Interestingly one reviewer cited the service and staff as ‘over friendly’. Thus
it can be concluded from the study that staff plays a prominent role in deciding the
satisfaction of the guests and Chokhi Dhani is a service-oriented attraction, so the staffs
here acknowledge the need of imparting good and satisfactory service very well. Tourists
feel good about having quality time with friends and families assured good provisions from
the staff.
Food
Attraction, accommodation, entertainment, leisure, luxury or food everything is there
at Chokhi Dhani to offer to its guests. From the reviews it is clear that food plays most
important role in fasten the guest’s satisfaction positively. All the reviews either completed
in four words or 200 words mentioned food as one major element of their visit. 62% of
reviews rated 4 or 5 star to ‘Food’, whereas only 21% and 17 % reviews rated it average
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and below average respectively. The findings disclose that pricing variations in
food provide good option to have a choice. Although, food offered at various stalls is
regarded as ‘ethnic’ and ‘rich’. The serving style and ambience is determinant factor in
influencing the satisfaction positively. ‘Thali’ is the mull over item commonly mentioned
in reviews. The multicuisine offered here is a delightful ride to its guests and prompt then
to have revisit intention. However, there are some complaints concerning buffet system
which is pointed out in most of the’ poor’ or ‘terrible’ rated reviews. The food quality,
service, cleanliness and hygiene are the major issues indicated about buffet. Apart from
that the pricing of the coupon for children is also and dissatisfactory element hit upon in
reviews.
Value
Any tourist travelling to any destination has some expectations from it and if the
expectation is met and the place is considered to be worth travelling to or useful. Value is
a criterion Trip Advisor offers to its users to rate it as an indication of being the visit
valuable. Most of the tourists visiting Chokhi Dhani believed the place of value as %
reviewers have rated ‘value’ very good or excellent. The reason behind positive ratings can
be the overall experience Chokhi Dhani provides to its guests. Besides, there are so many
activities to perform, various options of food, picturesque environment, photogenic display
places etc which are major ingredients forming the positive attitude towards the place. The
reviews recording low ratings to values have talked about some basic problems faced by
them that might have influenced their attitude and satisfaction negatively such as, crowd,
long queues, lighting etc.
Intention to revisit and Recommendation
Tourists are more likely to visit a place again or recommend it to others when they have
got a satisfactory experience from the place. Although Chokhi Dhani is a place full of the
combination of offers to its guests and there are numbers of elements which are responsible
for forming a satisfying guest experience or dissatisfying. From the content analysis of
online reviews it can be concluded that most of the tourists consider this place as ‘must
visit’ or at least ‘one time visit’ place. Food, ethnic environment, rich and beautiful
ambience are mainly determining factors forming a revisit intention and recommend the
place to others. However, a few reviewers mentioned regular trips to the place and they are
likely to visit the place in future with an expectation of some new elements added to the
place or having new experiences.
Price
Price is an important attributes in deciding satisfaction, value and overall guest experience
visiting
any
destination.
Although
pricing
strategies are
adopted by Chokhi Dhani operators keeping in mind various types of customers and their
preferences. Not all the reviewers had written their opinions regarding pricing and those
who talked about pricing it was interesting to note that 61% of reviews stated that pricing
is high or the food coupons are overrated. Especially the Thali provided to kids was the
major concern for tourists. Only 32 % tourists agreed that pricing was reasonable as the
coupon included all the activities, food etc. However, alongside price, the main concern for
tourists was the request for tip either by service staff or the artists performing in the area.
Ambience
The tourists visiting chokhidhani seemed quite satisfied with the ambience. It provides a
number of activities. People are enthusiastically enjoying eating, riding, and watching
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artists performing. The whole setting is decorated with local handicraft which represents
Rajasthan culture and traditions. In spite of so many crowds numerous reviewers found the
village neat and clean. They call the site picturesque. Tourists prefer to capture themselves
not only during enjoying activities but also at every possible decorated wall with handicraft
items. Many tourists found the village well managed, maintained and decorated with
expensive modern items to local handicraft items. It is a fun place for kids. Tourists said
that the proper installation of signboards guide the visitors and provide chances of
exploring each corner of site without any need of guide. Few tourists believed the
colourful, dim light itself an attraction, when the whole atmosphere illuminate in lights but
few others complained about the same through reviews. They found the dim light hurdle in
getting pictures clicked, exploring the sites properly and even during dining at night.
Overall by most of the reviewers who talked about the ambience of Chokhi dhani found it
ethnic and beautiful.
Activities
Chokhi dhani is not only for foodies but it is a diversified site where one get chance of
tasting the mouth-watering food and enjoy the different performances, rides along
with live recreation. It offers a lot for the youngsters, culture seekers, foodies
and especially kids. Almost in all reviews, the site was considered best to be enjoyed with
family and kids. Camel ride and elephant rides were the top talked about rides among the
reviewers. Many tourists admired the local artist’s performances specially Kalbalia the
snake dance. Few tourists also counted the continues rides and performances as ‘human
and animal exploitation’ and found them distracted from their jobs. Some of the reviewers
who experienced shopping found kalagram retail handicraft village cheaper and better than
the rest of Jaipur and recommended this through their reviews to the potential tourists.
Problems
Although around 44% and 27% of reviewers gave the 5 and 4-star ratings and they were
highly satisfied with the ambience, enjoyed activities, found the food and services
outstanding, considered the pricing reasonable but they somehow counted few
problems regarding other aspects. 29% of reviewers who gave 3 or less than 3 star ratings
came up with some issues. Overcrowd long queues at ticket counters and food dining halls,
high price were the top highlighted issues by most of the reviewers not only who give
lower ratings but few who gave high rating also found the same. Food is the core attraction
but still, mostly reviewers counted the price not reasonable. Few reviewers also said that
pricing on the base of kids height should not be followed rather it should be on the basis of
their age. They also highlighted on wastage of food, unhygienic food as well consider dim
lights as a problem during dining and exploring the site. Although mostly tourists were
quite satisfied and admired the services at chokhi dhani still there were few who found the
services poor and calls the staff rude, while a reviewer also used word ‘over friendly’ with
the staff. Messy toilets, dirty mattress, mismanaged operations, expensive items; ununderstandable shows were the few other problems faces by the tourists
visiting Chokhi dhani. The reviewers who had visited the villages previously reported that
it has lost its past glory. The authenticity has transformed in commercialisation. It is more
for the kid’s interest even food had lost charm. They posted that although the
infrastructure has been improved yet the brand is losing its shine.
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Conclusion
Online travel reviews are of a great help in analysing tourists experiences, preferences,
attitude, satisfaction or dissatisfaction, and revisit intention as these are the usergenerated content that have already consumed the tourism services or products and share
the experience on review sites. The content analysis of online travel reviews on Trip
advisor about Chokhi Dhani, Jaipur give comprehensive details regarding tourists’
experiences. It was found that ambience, food, services offered, pricing, values, activities
etc are the major determinants of tourists’ satisfaction and dissatisfaction at Chokhi Dhani.
The overall experience reported online is satisfactory while food, service, activities and
ambience are highly rated positive. The food quality, service staffs’ hospitality, picturesque
environment etc are main factors influencing the revisit intentions of the guests as well as
to recommend the place to other tourists. The crowd, tip, price, unhygienic food, long
queues, dirty toilets etc were the foremost problems cited by visitors.
The Chokhi Dhani management can utilize these reviews analysis as the first-hand
information to understand the choices, preferences and requirements of tourists.
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Monitoring And Management Of Wasteland Using Geospatial
Technology
Reena
Abstract
Management of natural resources particularly land and water are very essential for
sustainable development of living being on the earth. The increasing population pressure,
urbanization and industrialization have put a great stress on natural resources resulting in
the decrease in agriculture area that in turn have further increased the pressure over
available cultivable land to cater the food requirements of population. Information on
wasteland in an area shall help to relieve this pressure to some extent by adding more land
in the existing cultivable land. In the context of the above discussion, an attempt has been
made by mapping the total amount of wasteland in Jind district, Haryana and looking into
the possibilities of its reclamation. In this regard, Survey of India topographical maps and
IRS-IC/ID LISS-III satellite data, for the year 2012 were used for interpretation of various
wasteland categories. A standardized and widely accepted classification system of
wasteland amenable to delineation using remote sensing prepared by NRSC, Department
of Space, and Government of India is utilized. In order to control the variability of
Wasteland and terrain characteristics, ground truth in the district was collected. The study
reveals that the study area has 24702 Acre land under wasteland category. The dominant
wasteland classes in the study area are graded pasture/grazing land, sand dunes, land
with open scrub, salt affected land and degraded land under plantation which covers
90.53percent, 3.39percent, 2.39percent, 2.20percent and 0.41percent of the total area
under wasteland. These wasteland classes could be reclaimed by adopting various
practices like graded Pasture / grazing land could be reclaimed by ploughing it many
times during rainy seasons. Sand dunes could be made fertile by putting one or two cm
thick layer of bio-compost and then mixing that with soil by ploughing. This land could be
reclaimed by planting fuel wood tree species that later serve the fuel wood requirement of
the villagers. Under the haryali scheme of Govt. of India a Vanrakshak could be appointed
by the village panchayant that will take care of these plants. The reclamation of salt
affected soils involves leaching of soluble salts and providing adequate surface and subsurface drainage.
Introduction
Management of natural resources particularly land and water are very essential for
sustainable development of living being on the earth. The increasing population pressure,
urbanization and industrialization have put a great stress on natural resources resulting in
the decrease in agriculture area. According to UNEP/ISRIC (1991) estimate 1965 million
hectares of land are subject to some kind of degradation all over the world. In India,
wasteland statistics indicate that about 63.85 million hectares of land, which account for
20.17 percent of the total geographical area (328.72 million hectares), exist as wasteland
(NRSA, 2000). If this waste land will be under cultivation and other purposes like a
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forestation and horticulture can help in development of the socio-economic status of the
people and increase the overall economic growth of the country.
Meaning of the wasteland
The term wasteland means low-quality land from agriculture point of view, often referred
to as degraded land. Local village revenue maps as well as the agriculture statistics define
wasteland as uncultivated, non-forested land which is further divided into cultivable and
uncultivable wasteland, whereas the categories used for interpreting remote sensing image
are based on vegetation cover, soil characteristics, and spatial pattern (e.g. gully
formation). In this present study the wasteland is alienated into many parts:
(1) Scrubland.
(2) Land with Dense Scrub.
(3) Land with Open Scrub.
(4) Waterlogged Area.
(5) Land Affected by Salinity.
(6) Degraded Pastures/Grazing Land.
(7) Sand Dunes.
(8) Mining Dumps.
(9) Industrial Wasteland.
Wasteland Scenario in India
The very high percentage of area under wasteland in Jammu and Kashmir (64.55percent),
Himachal Pradesh (56.87percent) is due to snow cover and degraded forest, in Nagaland
(50.69percent), Assam (25.22percent), Manipur (58.00percent), Meghalaya (44.16percent)
and Mizoram (19.31percent) is due to shifting cultivation, in Sikkim (50.30percent) due to
degraded forest and in Rajasthan (30.87percent) due to Sandy area. Among all the states,
Punjab has a minimum 3.73 percent and Jammu and Kashmir has a maximum 64.55
percent of area under wastelands. The category-wise distribution of wastelands shows that
highest percentage (6.31percent) belongs to the category ‘land with scrub’ followed by
‘under utilized forestland’ (4.44percent). The former is mainly distributed in the southern
states of India whereas the later is distributed throughout the country. The total geographic
area of the country is covered in 584 districts, out of which 109 districts will be extracted
when the digitization of 241 districts is completed. In view of this 475 districts are
considered for analysis for which the statistics of wastelands are generated. (Wasteland
Atlas of India-2000)
Wasteland scenario in Haryana
The total area under wastelands in Haryana is 3,257.72 sq. km. which constitutes
7.38percent of the total geographical area of the state (Wastelands Atlas of Haryana, 2010).
This indicates a slight reduction in the wasteland compared to previous study conducted
during 1998 showing 8.45percent of area under wastelands in the state. The wastelands
status during 2002 indicates that the maximum area of 1097.19 sq. km. occurs under
scrublands followed by 923.63 sq. km. under Degraded Grazing/Pasture land. Scrublands
constitutes almost one third of the total wastelands in the state. Other main categories are
degraded land under Plantation crops (206.74 sq. km.), Sand dune area (141.61 sq. km.),
Barren Rocky/Stony Waste/Sheet Rock area (112.10 sq. km.) and land affected by Salinity
(123.01 sq. km.). Maximum area of wastelands i.e. 395.99 sq. km. is observed in
Panchkula district which constitute 12percent of the total wastelands of Haryana. Thus
44.1percent area of the district is under wasteland. This is because the area is covered by
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degraded hills with steep slopes and very undulating piedmont zone. Faridabad, Gurgaon,
Mahendergarh and Mewat are the four other districts in the state having more than
10percent of area under wastelands. In some district like Gurgaon, Faridabad, Panchkula,
Mahendergarh and Rewari where hills are present, gullied ravenous land is also prominent.
Salt affected land exists mainly in Kaithal, Gurgaon, Sonipat, Mewat and Panipat district.
South western district Bhiwani, Mahendergarh, Rewari, Hisar, Fatehabad and Sirsa are
situated at the fringe of the Thar Desert so sand dunes are the main wasteland feature here
(Wasteland atlas of Haryana, 2010).
Study Area
The district lies in the north- central part of Haryana between 29º03’ and 29º 51' north
latitudes and 75º53’ and 76º47' east longitudes. It is bounded by Kaithal district in the
north, by Hisar and Fatehabad districts in the west, on the south by Rohtak and Sonipat
districts and on the east by Panipat district. The north- western boundary of the district
separates it from Punjab state. The district covers a total area of 2702 sq.km.
Objective of the study
➢ To study the Wasteland development plan of Jind districts in Haryana.
Methodology
Information on wasteland could be derived from multi-temporal data either by digital
analysis or visual interpretation. Visual interpretation could be carried out either using
analogy image through monoscopic interpretation or the digital data could be displayed on
the colour monitor and wasteland categories could be delineated through on screen
interpretation of multi season IRS-IC/ID LISS-III digital data, for the year 2012 for
interpretation of various wasteland categories. The data was provided by National Remote
Sensing Agency (NRSA), now a day; know as National Remote Sensing Centre (NRSC),
Department of Space, Government of India, as per the Path and Row of the satellite.
Survey of India topographical maps were maps used for identifying villages’ locations,
major transport network, culture feature and annotation of major towns and cities. Digital
data loaded and geo- referenced with the help of ground control points by using image
processing software, and visually interpreted various wasteland categories on the image
through on screen digitization in the computer.
A standardized and widely accepted classification system of wasteland amenable to
delineation using remote sensing prepared by NRSC, Department of Space, and
Government of India. Due to variability of Wasteland and terrain characteristics, ground
truth in the district was collected. Interpretation “key” were developed for various
Wasteland categories by modified as per the ground truth information and final maps on 1:
50,000 scales were prepared.
Result and Discussion
Land with Open Scrub
This is the land, which is generally prone to deterioration and have scanty vegetation
cover. Such land occupies relatively high topographic location. It is intensively cultivated
district, and therefore, the area under this class is very less. It is found scattered in northern
part of the district where water availability is very less. The prominent patch is observed
near Jind in the western and Belrakha in the north of the district. The total area in this class
is 2.39percent out of 592.21 acres.
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Degraded land Under Plantation Crops
These are the degraded lands that have been brought under plantation crops after
reclamation. These do not come under notified forest area. Mainly the area under this
category lies in central part of the district bear Baroli village. The area covers is
0.41percent of total 103.44 acres.
Degraded Pasture / Grazing Land
These are spread mainly on village panchayat lands associated with village surroundings.
The pasture and grazing land with natural plantation have become degraded due to
neglected land management (lack of proper soil conservation and drainage measures).
These overgrazed lands are covered by bushes, scrubs or with scattered trees. The
prominent patches are observed around Kharal, Sulhara villages in the north, Mangalpur,
Baroda, Narwana village in the west, Chattar, Alewah and Nagaura village in the east,
Karsola, Dhigana and Deorar villages in the south part of the district. This is the major
category of wasteland in the district is 90.53percent of total 22369.32 acres.
Salt Affected Land
The salt affected land is found either nears the canals due to canals seepage or in the low
lying areas where water table has come up. Mainly moderately affected land is found near
Morkhi and Gataoli in the south eastern side of the district. This class is again divided into
moderately affected and strongly salt affected classes. The area under moderately salt
affected class lies in the western part is 0.075percent of the total geographical area.
Strongly salt affected land is 2.20percent of the total 545.99 acres.
Sand Dunes
Majority of the area is sandy that depends on rainfall and in some parts sprinkler system is
also used for irrigation purposes. The sandy areas mainly lie in the southern part of the
district near Karsola village and Makhand village in the eastern part of the district. The
area is 3.39percent of the total 839.72 acres.
Waterlogged Area
Mostly the waterlogged area in the district is either in the local depressions or along the
canals. During rainy seasons, the water accumulates in the depressions and creates water
logging. Water logging is also caused due to canal leak along the banks. Seasonal
waterlogged areas were identified in the district. The areas which were waterlogged only in
Kharif season were classified as seasonal waterlogged areas. Some patches of seasonal
waterlogged area are observed in the east and southern part of the district. The area under
seasonal seasonal waterlogged is 0.26percent of total 66.52 acres.
Mining Dumps
This class occupies a very small area scattered all over the district. This class is observed
mostly on the uplands. Therefore, farmers lease out this area for lifting 2 to 3 feet of
surface or sub-surface soil for making bricks. This class is 0.30percent of the total74.76
acres.
Industrial Wasteland
These are areas of stockpile of storage dump of industrial raw material or slag/effluents or
waste material or quarried/mixed debris from earth’s surface. This class is 0.47percent of
the total 116.96 acres.
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Distribution of Various Wasteland Categories of Jind District in Haryana.
Sr. No
Category
Area (Acres)
Percentage
1
Land with Open Scrub
592.21
2.39
2
Waterlogged area (seasonal)
66.52
0.26
3
Land Affected by Salinity
545.99
2.20
4
Degraded land under Plantation
103.44
0.41
5
Stabilized Sand Dunes
839.72
3.39
6
Degraded Pasture/Grazing land
22369.32
90.53
7
Mining Dumps
74.76
0.30
8
Industrial Wasteland
116.96
0.47
Total Wasteland
24708.92
100
Fig 1

Distribution of various wasteland categories
Land With Open Scrub
Waterlogged (Permanent)
Waterlogged (Seasonal)
Land affected by salinity/alkalinity
(Moderate)
Land affected by salinity/alkalinity (Strong)
Degraded Pasture/grazing land
Degraded land under plantation crops
Semi-stabilized to stabilized moderately
high (15-40 m) dune

Fig 2
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Reclamation of Wasteland Classes
Salt-affected lands have been grouped into two main categories: saline soils-

containing excess neutral soluble salts and alkali soils having excess exchangeable sodium.
The reclamation of soils involves leaching of soluble salts and providing adequate surface
and sub-surface drainage. On the other hand, alkali soils could be reclaimed by replacing
by exchangeable sodium with calcium and its subsequent leaching beyond the root zone.
The details of reclamation measure for both type of soils is discussed hereunder.
Leaching and drainage are the two essential component of any permanent solution of
salinity problem. Leaching can be best accomplished by flooding the field with 5-7 cm of
standing water. In some cases only one heavy irrigate on may be adequate for bringing
down the salts to safe limit of some plants. The water use for leaching should be of good
quality, canal water is the best for the purpose. However, in the absence of canal water,
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good quality of irrigation water may be used. The efficiency of leaching for operation
could be improved by either going in for sprinkler irrigation for alternate pounding or
drying the field. To prevent the rise of salts the soil should be kept under continuous
cropping to the extent possible. The application of mulches considerably checks upward
movement of water and improves the efficiency of leaching.
Reclamation of alkali soil involves replacement of exchangeable sodium with calcium and
the leaching of sodium, thus replaced, beyond the root zone. Though many compounds,
namely, lime, sulphuric acid, iron sulphate, aluminum sulphate, molasses and presumed are
available, being cheapest and abundantly required for alkali soil reclamation depends upon
the amount of exchangeable sodium and the depth to which soil improvement is intended.
The optimum time for applying amendment appears to be the last week of many in areas
where good quality ground water is available. The field should be leveled after harrowing.
Gypsum powdered to pass through a 2 mm sieves should be broadcast evenly on filed and
mixed with the soil. The field should be divided into smaller plots irrigated heavily to
maintain 5-7 cm of standing water for a period of about 30 days. This would be followed
by transplanting of paddy in July. Paddy being highly tolerant of exchangeable sodium
because its need for excess water throughout the growing seasons and its requirement for
low permeability which normally exists in alkali soils: is most commonly taken
immediately after reclamation.
Drainage by fast growing tree species is known as bio-drainage. This technology is
economic as well as eco-friendly. Trees like Eucalyptus can grow well under high water
table condition as compared to other forest species. Some Eucalyptus tree species transpire
higher than pan evaporation. Pan evaporation in arid climate is more than 2 m per year.
Assuming a specific yield of 0.2 and evaporation of water from forest plantation area
equivalent to plan evaporation, it work out that plantation in 10 ha area will lower the
water table area by 1 m in 1000 ha annually. Proper drainage removes excess water from
crop root zone and excess nutrient salts. A suitable soil environment is created for growth
of plant root which result in higher crop production on sustainable basis.
If we talk about degraded pasture land it is the area mainly around village which is of no
use. This land could be reclaimed by ploughing it many time during seasons when the soil
becomes soft and under grass can be planted and used for cattle grazing and could be put
purely pasture land. Land with stabilized sand dunes could be loved and further used for
growing dry crops likes’ gram, bajra etc. If irrigation by canal or tubewell is possible it
could further used for growing other crops which required more irrigation than dry crops.
This land could be made fertile by putting one or two cm thick layer of bio-compost and
then mixing that with soil by ploughing.
Degraded land under plantation and land with open scrub with the interest of village could
be reclaimed by planting fuel wood tree species that later serve the fuel wood requirement
of the villagers. Under the haryali scheme of Govt. of India a Vanrakshak could be
appointed by the village panchyant that will take care of these plants. Industrial wasteland
is mainly the area which was recently an industry but due to some reasons that was closed.
This could be reclaimed by establishing another industry whose product is demanded by
the area surrounding.
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Conclusion
1. Degraded Pasture / grazing land are spread all over the sandy area around the village
on the panchyant land. It was found mostly around the villages’ abadi area. The pasture
and grazing land with natural plantation have become degraded due to neglected land
management. It covers 90.53percent of the study area. This category covers the
22369.32 acres of the study area. This area is mainly around villages which are of no
use. This land could be reclaimed by ploughing it many times during rainy seasons.
2. Sand dunes is second dominant wasteland class in the study area. This class constitutes
839.72 acres area which is 3.39percent of the total geographical area. The sand dunes
in the southern part of jind near deshkhera and Khimachkhera village. This land could
be made fertile by putting one or two cm thick layer of bio-compost and then mixing
that with soil by ploughing.
3. Land with open scrub is the dominant wasteland class throughout the study area. This
class constitutes 592.21 acres area which is 2.39percent of the total geographical area.
The scrub land area occupied by this class is found in the spread in whole district. The
scrub found like Lantina, Bushes and Jungles grass. This land could be reclaimed by
planting fuel wood tree species that later serve the fuel wood requirement of the
villagers. Under the haryali scheme of Govt. of India a Vanrakshak could be appointed
by the village panchayant that will take care of these plants.
4. Degraded land under plantation is another wasteland class found in the study area. This
category covers 103.44 acres which is 0.41percent of the total geographical area. This
land could be reclaimed by planting fuel wood tree species that later serve the fuel
wood requirement of the villagers. Under the haryali scheme of Govt. of India a
Vanrakshak could be appointed by the village panchayant that will take care of these
plants.
5. Salt Affected land mostly in the southern-east part in jind district. This class covers
2.20percent of the study area. The salt affected lands are found small patches in the
jind district. The reclamation of soils involves leaching of soluble salts and providing
adequate surface and sub-surface drainage. One the other hand, alkali soils could be
reclaimed by replacing by exchangeable sodium with calcium and its subsequent
leaching beyond the root zone.
6. Mining Dump is another wasteland class of the jind district. This class includes brick
kiln areas, mine dump etc. It covers an area of 0.30percent of the total geographical
area. This category covers the 74.76 acres of the study area. The mining and processing
of materials to reclaim capacity for the disposal of additional solid waste. This type of
activity must include upgrading the existing liner system to meet current regulatory
standards. Reclamation is subject to the entire section of the regulations relating to
landfill mining.
7. Water logged areas are found due to accumulation of water in the depressions during
monsoon and also due to seepage along the canal. This class constitutes 65.52 acres
area which is 00.26percent of the total geographical area. This land could be reclaimed
Evapotranspiration by Eucalyptus tree. Evapotranspiration from forest tree species is 2
to 2.5 times higher than agriculture crops. Some Eucalyptus tree species transpire
higher than pan evaporation. Pan evaporation in arid climate is more than 2 m per year.
8. Wasteland being an important aspect in land use planning and developmental activities
of any area, so all the database on wasteland was put in Geographical Information
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System (GIS) format. The spatial information generated on wasteland on 1: 50,000
scales can be utilized for various reclamation measures and other uses for the district
level planning.
References
1. Ahuja, R.L. Goyal, V.P., Sangwan, B.S and Jain, A.k. (1996): Soils of Jind District
(Haryana) and their land use planning. A report, Department of Soil Science, CCSHAU
Hisar.
2. Manual “ National Wasteland Monitoring using Multi-temporal satellite data” (2007),
National Remote Sensing Agency, Dept .of Space, Govt. of India.
3. Statistical Abstract of Haryana (2010), Economic and Statistical Advisor, Planning
Department Govt. of Haryana.
4. UNEP/ IRSIC, 1991. Global Assessment of Soil Degradation (GLASOD), Nairobi.
5. Wasteland Atlas of Haryana (2010): Haryana State Remote Sensing Application Centre
(HARSAC), Dept. of Science and Technology, Govt. of Haryana.

446

International Journal of Management, IT & Engineering
http://www.ijmra.us, Email: editorijmie@gmail.com

