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Message from the Patron

.

The role and significance of research cannot be underestimated in current global scenario. It is

not just an act of studying but a systematic and extensive effort to attain in-depth knowledge. It caters

to people across all the disciplines. Every single individual whether a child or an aged does take up

research at some time or the other in their span of life.

As the world is exposed to end number of crises, it's indeed significant to understand origin and

to find solutions to it. Research helps us to develop a cause and effect relationship and paved way for

bringing in positive change. We at our institute are committed to building and enhancing research and

statistical skills through organization of numerous workshop, seminars and conferences amongst

students and faculties. We wish to provide an interactive programme to enhance understanding and

application of research through quantitative and qualitative data. It is the achievement of the entire

team for making this movement a successful endeavour.

In order to create knowledge, it's vital to do research and share and distribute the knowledge to

get the fact right in creating knowledge.

DrAkhtar Hasan Rizvi
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Application of Statistics for Analytical Study of Industrial Investment in Maharashtra

* Anupama Gawde

Abstract

Maharashtra is facing tough competition from other leading states of India like Gujarat, Andhra Pradesh, Tamil Nadu

and Kerala. Researcher has made an attempt to study the statistical hypothesis testing through coefficient of correlation using

two variables Actual Public Expenditure on Industry and NetValue Added by Industry from 2001-02 to 2012-13 to identify pace

of industrial growth.

The industrialists are shying away from making investment in the State. They are now establishing plants in different States so

that they can cater to the local and neighboring markets and thereby expand their business, protect their property, income and

employees. Maharashtra seems to be lagging behind in fresh industrial investment and it may be in danger of losing its place of

pre- eminence, as other states make more strenuous efforts at drawing industry

Researcher has made an attempt to analyse industrial activity in Maharashtra in detail to give suggestions for industrial

development in the State. The main purpose of the research paper is to explain the concept of hypothesis testing using

coefficient of correlation.

Keywords: Hypothesis testing, coefficient of correlation, industrial investment.

*Head, Department of Accountancy, S. N. College of Arts and Commerce, Bhayander (E), Thane – 401 105
email:anupamagawde2010@gmail.com
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Introduction:
“Research is a continuous process of rethinking as such it

should be managed scientifically and systematically.”

Objectives of the study:

Research is a scientific enquiry carried out to provide
information for solving problems. Research is considered
careful investigation and enquiry to find out new facts in any
branch of knowledge.

Maharashtra is considered to be one of the leading
industrial states of the country but it has to maintain its
competitive position among different states and become the
torch bearer for further industrialization. As per the Economic
Survey of Maharashtra 2014-15, Maharashtra is a state with
highest number of Industrial Proposals (IEM, LOI, and 100%
EOU) filed since 1991 but in value terms Gujarat has attracted
more investments. The State has lost its number one position in
respect of Industrial Investment to Gujarat. Maharashtra seems
to be lagging behind in fresh industrial investment and it may
be in danger in losing its place of pre-eminence. Finance is
required to lubricate the wheels of Industry. Since industry
occupies the place of pride in the economy of Maharashtra, the
State budget plays a very important role in industrial location,
diversification of industry in this era of globalization.

The main purpose of the research paper is to explain the
concept of hypothesis testing using coefficient of correlation.
The researcher has also taken study of industrial activity of the
state of Maharashtra from the year 2001-02 to 2013-14. This
Research paper also tries to identify, how the state budget
affects industrial growth of the State.

Researcher has framed the following objectives for the present
research paper.

1. To give present industrial scenario of Maharashtra state
and to analyze industrial activity during the period 2001-
02 to 2014-15 through various parameters.

2. To study the concept of correlation and testing hypothesis
using coefficient of correlation.

3. To highlight major findings and observations of study.
4. To suggest measures for effective implementation for

industrial policy.

Research is a process in which in-depth study of the problem is
carried out. This requires investigation to be conducted based
on collections and compilation of data along with its
interpretation and presentation. Research methodology is a
way to systematically solve the research problem. Following
chart displays the research methodology adopted for the
present research work.

Research Methodology:

Chart 1.1

Research Methodology
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Genesis of research problem:
Industrial Scenario of Maharashtra State:

Inter-state Comparison of industrial investment

Industrial Sector plays a crucial role in the economic
development of the State. Gujarat has won the march over
Maharashtra in industrial investment. However, in the current
competitive environment, entrepreneurs do not find the State's
policy and practices particularly congenial and the reasons
why it is so must be subjected to rigorous analysis.
Maharashtra is facing tough competition from other leading
states of India like Gujarat, Andhra Pradesh, Tamil Nadu and
Kerala.

The state-wise information on industrial investment
(through IEM, LOI and 100 percent EOU) for major states in
India from August 1991 to October 2014 is given in the
following table. The table shows industrial investment
proposals of prominent states in India Industrial Entrepreneurs
Memorandum (IEM), Letter of Intent (LOI) and 100% Export
Oriented Units (EOU) approved by Government of India. It
reveals from Table 1.1 that Maharashtra has not remained a
leading state for industrial investment in the country as it is
evident from the following table.

Ü

Table 1.1
Industrial Investment Proposals  (EMI, LOI and 100

percent EOU)

State Proposal

Nos.

Investments

(Rs. in crore)

Proposal

Nos.

Investments

(Rs. in crore)

Since August 1991 to July

2007

Since August 1991 to 31 st

October 2014

Gujarat 9,440 4,52,983 12,584 13,18,050

Maharashtra 14,069 3,89,190 18,709 10,63,342

Andhra Pradesh 5,976 2,73,540 8,509 9,39,766

Tamil Nadu 7,654 2,29,529 9,307 5,11,983

Uttar. Pradesh 6,790 1,86,314 8,005 3,15,172

All India 79,465 31,65,645 1,04,034 1,07,80,449

Source: Economic Survey of Maharashtra, Planning Department,
Government of Maharashtra 2005-06 to 2014-15.

Graph 1.1
Industrial Investment (EMI, LOI and 100 percent EOU)

(August 1991 to July 2014)

It can be seen from the above graph, as compared to other
states, Maharashtra is now the second most favoured
destination for industrial investment in India. Total industrial
investment in Maharashtra was Rs. 1063342 crore upto 2014
whereas for Gujarat it was Rs. 1318050 crore. Maintaining its

status as the most favoured destination and leading
industrialised state, Maharashtra has to maintain proper
diagnostic and redressal mechanism to attract bulk of
industrial investment in the post liberalisation era, from both
the domestic as well as foreign entities.

Share of Maharashtra in industrial investment in India is
reducing year by year and total percentage of completed
project is also reducing which is evident from the following
tables.

Table 1.2
Industrial investment in the State of Maharashtra

IEM/ LOI/ 100% EOU  (Nos. of project))

Year Approved
projects
(Nos.)

Projects
implemented

(Production started)
(Nos.)

Projects not
implemented

(nos.)

Total percentage
of completed

projects

Aug 1991 to 31st

Oct 2005
12,709 5,781 6,928 45.49

Aug 1991 to 31st

Jul 2007
14,069 6,475 7,594 46.00

Aug 1991 to 31st

Dec 2008
14,957 6,778 8,179 45.30

Aug 1991 to 31st

Oct 2014
18,709 8,376 10,333 44.76

Source: Compiled by researcher from Economic Survey of Maharashtra,
2005-06 to 2014-15.

Table 1.3
Industrial investment in the State of Maharashtra (IEM/

LOI/ 100% EOU)

Year Approved
projects

(investment
in crore)

Projects
implemented

(Production started)
(investment in

crore)

Projects not
implemented
(investment

in crore)

Total
percentage

of completed
projects

Aug 1991 to 31st

Oct 2005
285,16

8
91,207 1,93,961 31.98

Aug 1991 to 31st

Jul 2007
3,89,1

90
1,01,416 2,87,774 26.05

Aug 1991 to 31st

Dec 2008
504,68

9
1,10,149 3,94,540 21.82

Aug 1991 to 31st

Oct 2014
10,63,

342
2,54,784 8,08,558 23.96

Source: Compiled by researcher from Economic Survey of Maharashtra,
2005-06 to 2014-15.

As pointed out in the Table 1.3, out of total projects
approved of Rs. 2,85,168 crore, only 31.98 percent project
were completed upto October 2005. Further in October 2014
out of total 10,63,342 projects -only 2,54,784 projects were
completed. The total percentage of completed projects has
reduced sharply to 23.96 percent in 2014. Around 77 percent
projects approved were not yet completed upto October 2014
which is highlighted in Graph 1.2.

Graph 1.2
Industrial Investment in the State (IEM/ LOI/ 100%

EOU) (Rs. in crores)
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The above tables and graphs depict the Maharashtra
state's share in proposed industrial investment in the country is
reducing day by day. Gujarat, Karnataka, Tamil Nadu and
Andhra Pradesh are much ahead of Maharashtra in certain
respects. The race for leadership is on. Maharashtra should
have long vision and political leadership to get the lost status
again.

Hypothesis:
Hypothesis

Chart 1.2
Hypothesis of Study

is usually considered as the principal
instrument in research. It's main function is to suggest new
experiments and observations. In fact, many experiments are
carried out with the deliberate object of testing hypothesis.
Decision makers often face situations wherein they are
interested in testing hypothesis on the basis of available
information and then take decisions on the basis of such
testing. In statistical hypothesis testing two hypotheses are
compared, which are called the null hypothesis and the
alternative hypothesis.
In research, a hypothesis serves several important functions:

It guides the direction of study.
It identifies facts that are relevant and those that are not.
It suggests which form of research design is likely to be
most appropriate.
It provides a framework for organizing the conclusions
that result.
Two types of argument of great importance to research

are deduction and induction. Induction and deduction are used
in research reasoning in a sequential manner. This process is
described as double movement of reflective thought. Induction
occurs when we observe a fact and ask “Why is this?” In
answer to this question, we advance a tentative explanation i.e.
hypothesis.

Deduction is the process by which one tests whether the
hypothesis is capable of explaining the fact. For a deduction to
be correct, it must be both, true and valid.
In the light of the framed objectives the researcher had set up

the following hypotheses for the present study.
H “The budget acts as an instrument of industrial progress

in Maharashtra. Therefore the Government should incur
public expenditure on industry to expedite industrial
development.”

H “The budget does not act as an instrument of industrial
progress.”

H “The State Government of Maharashtra has made special
efforts to promote the industrial development in
backward regions.”
Induction, deduction and hypothesis of the study are

combined in a systematic way to illustrate a scientific method
which is explained by the researcher with the help of the
following chart.

•
•
•

•

0

1

2

Co-efficient of Correlation:

The
measure of correlation is called co-efficient of correlation.

Positive and negative correlation:

Interpretation of Correlation

Methods of studying Correlation

Chart 1.3
Methods of Studying Correlation

Correlation is the relationship that exists between two or more
variables. If two variables are related to each other in such a
way that change in one creates a corresponding change in the
other, then the variables are said to be correlated.
Correlation is sometimes terms as "Co variations".

Correlation Analysis is a statistical technique used to measure
the degree and direction of relationship between the variables.

Depending upon the direction of change of the variables,
correlation may be positive or negative.

Statistical measure of the linear relationship (correlation)
between a dependent-variable and an independent variable is
represented by the lowercase letter 'r', its value varies
between -1 and 1 : 1 means perfect correlation, 0 means no
correlation, positive values means the relationship is positive
(when one goes up so does the other), negative values mean
the relationship is negative (when one goes up the other goes
down).

The various methods of studying correlation are given below:

•

Methods of Studying Correlation

Graphic

1.Scatter
diagram

2.Graphic
method

Algebric

1.Karl Pearson's
coefficient of
correlation

2.Rank
Method

3.Concurrent
Deviation
Method

An attempt has been made in this research paper to test
hypothesis using Karl Pearson's coefficient of correlation and
Graphic presentation through Scatter diagram.

Hypothesis testing is a process of making a decision
on whether to accept or reject an assumption about the
population parameter on the basis of sample information at a
given level of significance. In the light of the framed
objectives, the researcher had set up the following hypothesis
for the present study.

“The budget acts as an instrument
of industrial progress in Maharashtra. Therefore, the
Government should incur public expenditure on industry to
expedite industrial development.”
Hypothesis (H ) of relationship between state public budget,
and industrial development is established by working out co-
efficient of correlation between actual public expenditure and
net value added by industry during the period 2001-02 to 2012-
13.The data relating to actual public expenditure incurred on
industry and minerals and Net Value Added by industry are
outlined in the following table for the year 2001-02 to 2012-
13.

Hypothesis Testing

Hypothesis (H ):0

0
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Table 1.6: Public Expenditure on Industry and Net Value Added
by Industry                                                              (Rs. in crore)

Sr

no.

Year X

Actual Expenditure

on Industry

Y

Net Value Added

by Industry

1. 2001-02 133 29,901

2. 2002-03 226 35,149

3. 2003-04 201 42,617

4. 2004-05 304 51,309

5. 2005-06 458 74,354

6. 2006-07 566 95,380

7. 2007-08 1043 1,10,538

8. 2008-09 682 1,14,284

9. 2009-10 998 1,17,872

10. 2010-11 870 1,52,328

11. 2011-12 2546 1,56,766

12. 2012-13 2600 1,74,614

Note: Industry includes minerals

Source: Compiled by researcher from Economic Survey of Maharashtra,

Government of Maharashtra, 2001-02 to 2014-15.

Graph 1.3
Changes in Net Value Added (NVA) by Industry

0

50,000

100,000

150,000
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Net Value Added by Industry

The net value added by industry has shown increasing
trend from 2001-02 to 2012-13 which can be seen from Graph
1.3. It has increased from Rs. 29,901 crore in 2001-02 to Rs.
1,74,614 crore in 2012-13. It has increased more than 3 times
during the study period taking 2001-02 as the base year. The
trend in actual expenditure on industry and mineral is not stable
from 2007-08 to 2010-11, it has shown decreasing trend. From
2010-11, Government of Maharashtra has given due attention
to spending expenditure on industry through State budget
which is pointed out in the following graph.

Graph 1.4
Changes in Public expenditure on Industry and Minerals

To work out coefficient of correlation between public
expenditure (X) and Net Value Added by Industry (Y), both X

and Y are divided by 1,000 so as to facilitate calculations. In
statistics, correlation and dependence are any of a broad class
of statistical relationships between two or more random
variables or observed data values. Correlations are useful
because they can indicate a predictive relationship that can be
exploited in practice. Correlations can also suggest possible
causal or mechanistic relationships.

The table given below provides statistical data to test
hypothesis H that State Budget plays an important role in
industrial developmental planning in the State through
coefficient of correlation. Further, it is shown in the Scattered
diagram in Graph 1.5.

0

Table 1.7

Hypothesis testing through Coefficient of Correlation

Sr.

no. Year

1. 2001-02 0.133 29.901 0.0177 3.9768 894.0698

2. 2002-03 0.226 35.149 0.0511 7.9437 1235.4522

3. 2003-04 0.201 42.617 0.0404 8.5660 1816.2087

4. 2004-05 0.304 51.309 0.0924 15.5979 2632.6135

5. 2005-06 0.458 74.354 0.2098 34.0541 5528.5173

6. 2006-07 0.566 95.380 0.3204 53.9851 9097.3444

7. 2007-08 1.043 110.538 1.0878 115.2911 12218.6494

8. 2008-09 0.682 114.284 0.4651 77.9417 13060.8327

9. 2009-10 0.998 117.872 0.9960 117.6363 13893.8084

10. 2010-11 0.870 152.328 0.7569 132.5254 23203.8196

11. 2011-12 2.546 156.766 6.4821 399.1262 24575.5788

12. 2012-13 2.600 174.614 6.7600 453.9964 30490.0490

N = 12
10.627 1155.112

2

17.2797 1420.6407

2

138646.9437

Source: Compiled by researcher.

Graph 1.5
Relationship between actual Public Expenditure on
Industry and Net Value Added (NVA) by Industry

Coefficient of Correlation (r)

There is a high positive correlation (0.86) between actual
public expenditure and net value added by industry and
minerals and therefore it proves our hypothesis that public
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expenditure on industry contributes to NVA by industry and
minerals therefore Government should continue the present
policy of spending on industry and minerals.

Hypothesis (H ): “The budget acts as an
instrument of industrial progress in Maharashtra.
Therefore, the Government should incur public
expenditure on industry to expedite industrial
development.”

0

Conclusion:
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Abstract

Global struggle is rapidly becoming the custom in which nearly all business organizations must strive in one fashion or

another. The intricacy and value of strategic global human resource management (SGHRM) will last to compound in

importance as globalization becomes the dominate form of business. Both experts and researchers maintain the contend with

understanding the global occurrences and the ensuing impact on the entire human resource management system. Formerly,

researchers' maintained research programmes utilizing Western-style theories and methods, which were predominantly

quantitative, to travel occurrences that may now be unsuitable. These methods and theories regularly do not detention the

'fabric' of global occurrences that include complex communications of culture, institutions, societal norms and government

regulations, among a few concerns. The mixed methods approach is planned to add the 'fabric' required, proving the depth and

elasticity needed to discover the SGHRM matters. Mixed methods are a amalgamation of qualitative and quantitative methods

that maintain methodological rigour as well as measures for reliability and validity. This paper explores the current methods,

the reasons for their lack of success in describing the depth of the occurrences and why the mixed methods approach appears to

be a greater method for research for the SGHRM field.

Keywords: Strategic global human resource management; globalization; mix-method research; global research issues.
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Introduction

Both human resource practitioners and researchers alike are

concerned with the shift towards globalization of business and

the resulting impact on strategic global human resource

management (SGHRM) (Martin and Beaumont, 1998; Lepak

and Snell, 1999 Dowling et al., 1999; Harvey and Novicevic,

2002). Global competition is becoming the norm and, at

current growth rates, trade between nations will exceed total

commerce within nations by 2015 (Daft, 1997). In industries

such as semiconductors, automobiles, commercial aircraft,

telecommunications, computers and consumer electronics, it

is impossible to survive and not scan the world for competitors,

customers, human resources, suppliers and technology

(Gregersen et al., 1998). In this environment, the global human

resource management becomes more important to the success

of the firm, while at the same time becoming more complicated

and difficult to administer (Grant, 1996; Kamoche, 1997;

Boxall and Purcell, 2000; Harvey and Novicevic, 2013)

This paper's emphasis is to grow a procedure for abstracting

SGHRM exploiting a mixed-method research method. Firstly,

the new global hyper- reasonable market circumstances and

the difficulties for SGHRM will be discovered. Second,

preceding varieties of research methods and their

disappointment to provide passable vision in SGHRM are

examined. Then an inspection / explanation of a mixed-method

approach is measured as being a larger means for investigating

SGHRM issues in the twenty-first century. Following, an

SGHRM and a mixed-method programme to assist in the

growth of a global human resource system are suggested.

Lastly, barriers to the development of a SGHRM.

Domestic HRM is typically defined as a broad typology that

covers three areas: 1) work relations (i.e. the way work is

organized, the division of labour and the deployment of

workers around technologies and production processes); 2)

employment relations (i.e. the arrangements governing such

aspects of employment as recruitment, training, promotion,

job tenure and the reward of employees); and 3) industrial

relations (i.e. the representational aspirations of employees

and the 'voice systems' that may exist such as work

consultation, employee involvement practices, work councils

and collective bargaining) (Gospel, 1992). Domestic HRM

has not developed in isolation, but rather in the context of

industrial change and economic development. As such, HRM

represents a set of responses to the dramatic and continued

effect that industrialization has had on society and the world of

work (Dulebohn et al., 1995).

The next step in the evolution of human resource management

was international.

(IHRM), which becomes increasingly complex as new types

of employees and their unique attributes are considered as part

of the IHRM activities: host-country nationals (HCNs), home-

/parent-country nationals (PCNs) and third-country nationals

The Evolution of A Human Resource Management

Perspective
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(TCNs) (Morgan, 1986). Numerous new issues rise given the

diversity of employee in an international context: 1)

expatriates; 2) host-country nationals; 3) third-country

nationals; and, most recently, 4) inpatriates. The complexity of

operating in different countries and employing different

national categories of workers is a key variable that

differentiates domestic and international human resource

management, rather than any major differences between the

HRM activities performed (Dowling et al., 1999).

An example of just one of the issues in SGHRM in regard to the

mixed-method technique is where to focus the location of the

workforce. The location of the workforce is an important

strategic consideration, but one that is all too often given only

limited attention. Frequently, decisions are based purely on

quantitative attributes of the decisions, such as trade-off

transportation costs, scale economies and other explicit cost

based variables. This quantitative practice, however, can lead

to suboptimal results, as decision-makers tend to focus only on

factors that are easily quantifiable. Important qualitative issues

are frequently neglected and are often central to supporting or

creating a global competitive advantage. For example, location

dictates the level of knowledge embedded in the workforce; as

such, it can affect the ability of firms to implement skill based

process technologies or it can limit the effectiveness of quality

programmes. Quantitative analysis in understanding and

explaining global commerce is not sufficient and a mixed-

method approach (combining both quantitative and

qualitative) may provide the insight into successful

implementation of SGHRM practices.

The evolving global marketplace can be characterized as one

of uncertainty, diverse global competitors, rapid technological

change, widespread competitive wars and seemingly endless

reorganizations (Ilinitch et al., 1998). There is little doubt that

to be viable during the twenty-first century in the global

environment, organizations, whether global or domestic, will

need to be more global in their outlook, if not in their

operations (Rhinesmith, 1993). The complexity involved in

operating in different countries and employing different

nationalities of employees is a key variable that differentiates

domestic and global HRM. Four additional variables (besides

complexity) either diminish or accentuate differences between

domestic and global HRM: the cultural environment; the

differences in industry structures between countries; the extent

of reliance on the home-country domestic market; and the

attitudes of senior management (Dowling, 1999).

A twenty-year review by Clark et al., (2000) of journal papers,

published between 1977 and 1997 in twenty-nine major

journals worldwide, that focused on comparative or global

HRM found that the methods of data collection were:

questionnaires (42 per cent), case studies (30 per cent),

literature reviews (11 per cent) and a very small number of

studies used questionnaires in combination with in-depth

interviews and case studies (2 per cent). What is most

interesting is that over 41 per cent of all the studies (total

studies reviewed: 20,287) failed to offer any explanation for

The Impact Of Globalization On IHRM

their results and those that were explained simply stated

cultural (22 per cent), institutional (19 per cent) or a

combination of both. These variables were explained ex post

and typically were residual variables rather than independent

or explanatory variables (Clark et al., 2000). It would appear

that global research has not progressed in 30 years as the

cultural/societal setting 'is still a reality to be explained and as

such cannot yet explain other realities' (Roberts,

1970: 330).

Researchers are not alone in their slow-to-develop global

mindset, as practitioners from North America also appear

unprepared for this new market environment. Eightytwo per

cent of non-North American executives consider a global

outlook as very important for the future versus 62 per cent for

US CEOs, and 70 per cent non-North American CEOs versus

35 per cent of US CEOs consider experience outside their

home country as very important (Hambrick et al., 1989). It

would appear that US CEOs are underestimating the

importance of a global mindset as the global organization must

have managers who are prepared to manage a diverse, cross-

cultural workforce (Scullion, 1991). This new breed of global

managers will need to be very professional, of high quality,

deployable, multi-skilled, multidisciplinary and cross-cultural

(Vanderbroeck, 1992).

Table 1 Revolution Of Intangible Elements Of Human

Resource Perspective

Traditional

hierarchical SIHRM 1

Evolving network heterarchy

SGHRM

Agency Stewardship

Control/monitoring Trust/commitment build

Information asymmetry Knowledge sharing

Unidirectionality Reciprocity

Structure-oriented Process-oriented

Behavioural consistency Cognitive reference

Fit Flexibility

Hierarchy Heterarchy

Oriented towards cost Oriented towards value

Formal rules Informal norms

HQ Initiatives Subsidiary initiatives

Functionalism Cross-functionalism

Administrative spirit Entrepreneurial spirit

The focus on the new global strategic task requires both an

effective leadership by the global HR manager and an efficient

design of the SGHRM system. Specifically, the HR manager's

role transformation towards leadership within a global

network is contingent upon an efficient SGHRM system

design. To yield an efficient SGHRM system, the HRM

processes necessitate seamless interfaces across a variety of

dynamic relationships within a global network. The purpose of

the seamless interfaces is to mitigate different risks and

uncertainties arising due to the interaction among members

within the global network. These human resource processes
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must also contribute to the optimization of knowledge

integration within the global network (Salbu, 1991).

The evolution to strategic global human resource management

systems SGHRM uses as its focus the belief that people are a

valuable resource and should be managed strategically. Thus

SGHRM needs to be aligned to and support the organization's

strategic objectives in order to obtain legitimacy (Kamoche

and Mueller, 1998). Institutional theory posits that HRM

practices develop and attain legitimacy through the

construction of reality (Oliver, 1997). HRM becomes

institutionalized, whereby its social processes, obligations or

actualities come to take on a rule-like status in social thought

and actions (Meyer and Rowan, 1977). When individuals

within the firm come to accept shared definitions of what

comprises legitimate HRM practices, or HRM becomes

institutionalized, the likelihood of significant changes in those

practices recedes (Scott, 1987; Wright and Snell, 1998).

Quantitative research suggests of the universalist paradigm or

that the universalist typically will research through carefully

designed questions leading to proof or disproof through

measurement and rigorous evaluation utilizing existing theory

and literature (Brewster, 1999). The universalist paradigm

(dominant in the USA) uses evidence to test generalizations of

an abstract and law-like character and tends towards

acceptance of convergence. The disadvantages of this

viewpoint are that it ignores other potential focuses, the

research objectives are too narrow (i.e. ethnocentric) and it

ignores other levels (i.e. culture) and other stakeholders (i.e.

institutional, governmental and legal) (Guest, 1990; Pieper,

1990).Both quantitative and qualitative research, performed in

concert, will provide researchers with the evidence needed to

evoke an understanding within the global marketplace. The use

of qualitative research is especially significant in relation to

different cultures whose values, goals and morals vary

significantly. Qualitative research focuses on people's

experiences and the meanings they place on events, processes

and the environment of their normal social setting. Qualitative

data 'focuses on naturally occurring, ordinary events in natural

settings, so that we have a starting handle on what “real life” is

like' (Miles and Huberman, 1994: 10, emphasis in original).

Further obstacles for researchers include: selection of topic,

how and who to sample, translation, measurement,

instrumentation, administration of the research, data analysis

and interpretation. The way in which one asks the research

question is important because it determines, to a large extent,

the research methods that are used to answer it. The goals and

objectives of the project must be identified to formulate the

questions. Quantitative methods develop highly specific

hypotheses that employ operational definitions and are clearly

testable. Global research conveys hidden nuances; the

phenomena are often characteristic and not comparable to

apparently similar domestic phenomena, and so rigid

quantitative techniques may be inappropriate.

POINTS TO
COMPARE

QUANTITAIVE QUALITATIVE MIXED

Define problem and
develop hypotheses

Highly specific
hypotheses are developed
that employ operational
definitions and are testable

The problem is clearly
stated in paragraph
format in two or three
sentences that
describe the background
and purpose

Problem reflects external
reality with
explanations that best
produce
desired outcomes with
nebulous
casual relationships

Construct research
design
to max. internal and
external validity:
Selection of sample
Control or
manipulate subjects

Control of extraneous
variables and major
attention is given to
maintaining
comparable conditions and
reducing
error and bias. A random,
unbiased sample is
obtained

Portions of this step are
predetermined
because qualitative studies
are often
undertaken using known
locations
and participants.

A combination of controls
of both
extraneous variables and
reduction
of error variance through
triangulation or seeking
convergence
of results

Instrumentation
Specify data
collection
procedures

Close-ended
questionnaires, tests,
numerical
data (time, length, weight,
etc.).

Interviews, open-ended
questionnaires,
observer participant, focus
groups

Planned use, with some
limitations
on the qualitative data
collection
procedures

Select data analysis
methodology

Parametric statistical tests,
measurement
with numbers

Interpretative
measurement with words,
modes and medians may
be obtained

Option of converting
quantitative
data into qualitative or
vice versa
for comparison

Evaluate results and
draw conclusions

Results are generalizable,
but many findings
are not applied

Data reduction into a
manageable form
is required through
category .

A ‘story’ is developed to
explain the
phenomena studied

Mixed methods attempt to define the problem, reflecting
external reality that is situational and culturally specific, with
explanations that may best produce desired outcomes. The
first question attempting to define the problem and to
understand nebulous causal relationships starts out broadly
and becomes progressively narrowed and more focused during
the research process as concepts and their relationships are
uncovered. In the development of the evaluation questions, the
researcher must be objective and have an openness or
willingness to listen and to give voice to respondents, whether
they are individuals or organizations. This means having an
understanding, while recognizing that researchers'
understandings are often based on the values, culture, training
and experiences they bring to the research situations and that
they might be very different from those of the respondents.
Global research therefore becomes more complicated and is
often difficult to coordinate or to maintain formal practices.
Global research theories and techniques are difficult to impose
upon foreign management, and, if applicable, they must be
culturally close to the countries where those theories exist. In
addition, it is argued, the application of management
A mixed-method approach to designing a study that explores
the underlying relationships through qualitative data in co-
ordination with quantitative data will assist the researcher in
the explanation of complex and seemingly ambiguous global
constructs. For example, seven cultural factors have been
identified that must be addressed in global training design: 1)
social systems and institutions, 2) interpersonal relationships,
3) politics, 4) polities, 5) religion, 6) economic systems and 7)
educational and technological bases.

The historic arrangement between researchers and the static
domestic environment is succumbing to a global marketplace
fraught with uncertainty and new variables that were
previously unaccounted for. The tried and true quantitative

CONCLUSION

Table 2 Research method comparison
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methods, frameworks and paradigms of Western researchers
no longer seem adequate in regard to global HRM research.
Global researchers are now confronted with complex new
issues that interact such as: social systems and institutions,
interpersonal relationships, politics, polities, religion,
economic systems and educational and technological bases.
The demands for shared norms and values within a global
network pose a myriad of simultaneous challenges and/or
problems in the development of SGHRM systems: 1) frequent
ambiguity about human resource management authority; 2)
multiple interdependencies among subsidiaries; 3) increased
uncertainty about the sustainability of network flexibility and
efficiency; 4) possible discontinuities in securing top-level
support for changes in human resource management systems;
and 5) difficulties in acquiring the multiplicity of skills and
competencies required for effective SGHRM in knowledge
sharing (Nonaka, 1990; Ring and Van de Ven, 1992). Which
combination of these challenges will be most salient at a
particular time period or for a specific network configuration
will depend upon which aspect dominates the relational
content in the global network, these aspects being: 1) the
communications aspect, 2) the exchange aspect or 3) the
normative aspect. The communications aspect of relational
content in a global network refers to the human resource
management-related information apprehension among
network members. The exchange aspect is related to operating
human resource management aspects supporting the flow of
goods and/or services, whereas the normative aspect reflects
shared expectations that network members have of one another
based on some social feature (i.e. culture). The interplay of
these aspects may profile the emergence of the following
potential barriers creating significant problems for SGHRM
researchers.
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Abstract

Financial access and stability has been a huge concern for every country during the decade. A number of factors are

responsible for it in the form of internal debt and external debts. This paper mainly focuses on problems and issues raised by

developing countries in the procurement of finance for industrial development and other small scale projects. There are

number of factors that may be responsible on the basis of which credit reforms will depend such as the inflation level,

consumption level, bank lending rates, ratio of bank non-performing loans to gross loans, interest rate spread and risk premium

on lending. This paper also stresses on the role of commercial banks and central banks in the raising of funds and measures to

be adopted in expansion of financial access and outreach to the customers and the investors which will help in ensuring the

stability and efficiency of the financial sector as per the reports being published by the world bank reports.
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Introduction

Objectives of the study

Methodology

Many a times a government whether local, municipal or local
scale has to borrow money in order to fund its project whether
small or big and its constituents. With regard to this it becomes
as an obligation for the government to go for a debt.
Government debt can be mainly in the form of external debt
that may be consisting external financial entities, or internal
debt, which is owed to lenders within the same country. This
therefore becomes necessary for a country to go for Domestic
credit facilities provided by the financial sector in the country
itself.
A country's central bank may issue guidelines to its
commercial bank to lend credit facilities for the same.
However on the other hand it may happens that the central bank
provides credit facilities to the government at a time at a
discounting interest rate imposed by the other financial
institutions which is seen to be quite competitive.
Despite this, banks may be highly reluctant to take out a loan
from the central bank, as this entails the imposition of stricter
transparency measures and more stringent controls. At the
same time, this may give the impression that the bank is
financially weak, since banks usually only borrow from the
central bank during times of economic crisis.
In the case United States it is Federal Reserve's which maintain
and provides credit facilities through issue of government
bonds. It may many a times also issue short term loans to local
banks whenever necessary.

1. One of the important objectives of this analysis is to assess
the financial stability and efficiency of different central
and commercial banks.

2. To understand the financial outreach and access of the
different commercial banks towards adults.

3. To have an analysis of the total leverage ratio of the banks
with the help of Bank capital to asset ratio.

4. To study the default loan made on the part of the Debtor
with respect to ratio of bank non-performing loans to total
gross loans.

5. To study the domestic credit facilities provided to private
sector by banks.

6. To study Interest rate with respect to lending rate and risk
premium on lending rate.

An global analysis of the access to the credit facilities provided

by the financial sector has been conducted on the basis of
world bank reports published has been conducted and have
been compared with related to selected developing south
Asian countries. The research paper has mainly used
secondary data being published by the World Bank reports.

WORLD DEVELOPMENT INDICATORS : FINANCIAL ACCESS, STABILITY AND EFFICIENCY

Getting Credit Financial Access and outreach
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COUNTRY 0-12

(weak to

strong)

0-8 (low

to high)

Per

1000

Adults

Per

1000

Adults

Per

1000

Adults

Per

1000

Adults

% age

points

% age

points

2015 2015 2013 2013 2013 2013 2014 2014 2014 2014 2014

Afghanistan 9 0 172 4 2.5 0.78 12.7 6.1 4

Bangladesh 6 0 577 84 8.2 6.33 6 8.6 42 3.9

Bhutan 4 6 16.4 20.18 16.5 11.8 45 10.2

China 4 6 15 294 7.8 46.94 6.6 1.1 142 2.9

India 6 7 12.2 13.27 7.1 4.3 51

Indonesia 5 6 377 10.4 42.4 12.8 2.1 33 3.9

Malaysia 7 7 403 11.3 55.5 10 1.6 125 1.5 1.5

Maldives 2 5 1,328 138 16.2 26.64 32 7.3 3.2

Nepal 6 0 8.6 8.47 63

Pakistan 3 3 288 25 9.3 6.49 10 12.3 15 4.5 1.8

Philippines’ 3 5 454 8.6 22.95 9.9 2 39 4.3 4.3

Singapore 8 7 2,264 1,149 10.2 58.96 8.4 0.8 131 5.2 5.1

Sri Lanka 3 6 18.6 16.68 8.2 4.2 28 0.3 1.2

Thailand 3 6 1,173 300 12.2 104.32 9.5 2.5 125 4.8 4.7

Vietnam 7 7 3.7 22.29 9.9 3.4 100 2.9 3.7

WORLD 5 4 141 12.2 33.9 10.2 4.2 84 6

Low income 5 1 116 2.8 3.91 21

Middle

income

5 4 571 134 10.6 32.19 10.7 4.3 89 6.4

Lower middle 5 4 396 45 6.7 13.41 11 4.3 40 6.9

income

Upper middle

income

5 5 212 19.2 44.29 10.2 3.6 104 6.2

Low &

middle

income

5 4 311 84 7.8 19.09 10.8 4.4 88 6.6

South Asia 5 3 288 25 9 7.48 9.1 5.2 46 4.5
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Sources :

9. Getting Credit Legal Rights Index

Department of credit Information Index

FinancialAccess and Outreach

1. World Bank reports
2. Commercial bank branches report : International Monetary

Fund, FinancialAccess Survey
3. Automated Teller Machine : International Monetary Fund,

FinancialAccess Survey
4. Bank capital to Asset Ratio : International Monetary Fund

Global Financial Stability Report
5. Bank nonperforming loans to total gross loans (%) :

International Monetary Fund, Global Financial stability
report

6. Domestic credit to private sector by banks (% of GDP) :
International Monetary Fund, International financial
statistics and data files, and world Bank and OECD GDP
estimates

7. Interest rate spread (lending rate minus deposit rate %):
International monetary fund, international financial
statistics and data files

8. Risk premium on lending (lending rate minus treasury bills
rate %) : International Monetary Fund, International
financial statistics

Legal rights index measures the degree to which collateral
and bankruptcy laws protect the rights of borrowers and
lenders and thus facilitate lending. The index ranges can
range from 0 to 10, with higher indicating that it expands
access to credit. According to the World Bank report 2015
United States was measured at 11. Doing business
measures two types of institutions and systems that can
facilitate in getting access to finance and improve the
allocation. This institutions and systems works best
together.

Quality of credit information available through public or
private credit registries plays an important role in determining
the scope, accessibility, and quality of credit information. A
credit information report plays a key role in a lender's decision
when you apply for credit, so it is important to monitor it on a
regular basis to ensure that the credit information is up-to-date
and to check for any inaccuracies by any lending institutions.
On the basis of 2015 data it is being observed countries
including India, Malaysia, Singapore, Vietnam has the best
credit information Index which shows that lenders are more
aware of borrowers' capacity and ability to repay their loans,
which can significantly decrease default rates, lowering the
perceived risk of lending and cost of capital; the registries can
also lead to greater inclusiveness of low-income borrowers due
to efficiency gains on the part of the lenders via the lowered
default rates.

Finance has become an integral part of an economy.
Development in the financial system leads to the growth and
real sector growth. Adam Smith ([1776] 1998:390-91) has
expressed great concerns and significance of banks in
Scotland. Joseph Schumpeter (1912) contends stimulation of
well functioning of banks is due to technological innovations.
Financial access to the customers with the commercial Banks
depends on the number of Depositors, Borrowers per 1000
adults and number of commercial Bank branches in the

country along with Automated Teller Machines (ATM) per
1000 adults in the country.

Bank capital to assets is the ratio of bank capital and reserves to
total assets. Capital and reserves consist of funds contributed
by owners, retained earnings, general and special reserves,
provisions and valuation adjustments. Capital includes tier 1
capital (paid-up shares and common stock), which is a
common feature in all countries' banking systems, and total
regulatory capital, which includes several specified types of
subordinated debt instruments that need not be repaid if the
funds are required to maintain minimum capital levels (these
comprise tier 2 and tier 3 capital). Total assets include all
nonfinancial and financial assets. United States measured at
14.40 in 2014 according to the reports published by world
banks reports.

The ratio of non-performing loans to gross loans is used as a
proxy for asset quality and is used to identify the asset quality
in the loan portfolio. The loan ratio will be the ratio of
defaulting loans (payments of interest and principal past due
by 90 days or more) to total gross loans (total value of loan
portfolio). It will mainly include the gross value of the loan as
recorded on the balance sheet, not just the amount that is
overdue.
A better Asset quality associated with credit risks plays an
important role and it will involve interest payments such as
loans and investment portfolio.

A better domestic credit facility will involve the financial
resources provided to the private sector in the form of loans,
purchase of non-equity securities, and trade credits and other
accounts receivable that establish a claim for payment. The
higher the measure of domestic credit facilities to the private
sector the greater will be the opportunity for the private sector
to develop and grow. A better projection of domestic credit to
private sector will prove to be healthy and development of the
economy and the country. According to the World Bank, china
in 2013 has the ratio of domestic credit to private sector/ GDP
at the rate of 133.7%. This is what proves to be that china
provides one of the best opportunities for private sector to get
financing instead of communism.

Interest rate spread is mainly interest rate charged by banks on
loans to private sector customers minus the interest rate paid
by commercial or similar banks for demand, time or savings
deposits. It is considered analogous to the gross margin of non-
financial companies. Net interest spread is expressed as
interest yield on earning assets (any asset, such as a loan, that
generates interest income) minus interest rate paid on
borrowed funds. Net interest spread expresses the nominal
average difference between borrowing and lending rates
without compensating for the fact that the amount of earning
assets and borrowed funds may be different.

This type of lending is generally issued for short term
securities. The return in excess of the risk-free rate of return
that an investment is expected to yield.An asset's risk premium
is a form of compensation for investors who tolerate the extra

Bank capital toAsset Ratio

Ratio of Bank non-performing loans to gross loans

Domestic credit to private sector by Banks

Spread of Interest rate

Risk premium on lending
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risk - compared to that of a risk-free asset - in a given
investment. In some countries this spread may be negative,
indicating that the market considers its best corporate clients to
be lower risk than the government.

1. Among getting credit facilities on the basis of recent data for
the year 2015, it can be observed that countries including
Afghanistan records 9 the highest amount of legal rights index
followed by Malaysia which records 7. On an average
according to World Bank reports the strength of legal rights
index amounts to 5 and thereby remaining the same 5 for south
Asia. In the absence of a well-functioning legal and regulatory
framework, a weak rule of law exacerbated by corruption in
many areas of economic activity undermines the emergence of
a more vibrant private sector. However the problems can be
reduced with the help of eradication of wasteful subsidy
expenditure and corruption.
2. Credit information index helps in measuring the depth of
available credit information and the effectiveness of collateral
and bankruptcy laws in facilitating lending. Afghanistan,
Bangladesh, Nepal has recorded the worst ratings of 0 against
Countries India, Malaysia, Singapore and Vietnam rating 7.
Suggestive way for improving the credit information could be
with the help by increasing the facilities of micro-finance, and
short term loans in the 0 ranking countries.
3. According to the world development report 2013 Singapore
has received the highest financial outreach in terms of
depositors and borrowings of 2264/1000 adults and 1149/1000
adults followed by Maldives noticed depositors with
1328/1000 adults. The highest number of Automated teller
machines has been on increasing stage in the country of
Thailand of 104.32/1000 adults. One of the possibilities of
increasing the machines is due to increasing use of banking
facilities. However one of the solutions in expanding the
financial outreach to the country with possibility of ensuring
substantial segment of the rural population has free and
unconstrained access to and use of such services.
4. On the other hand highest bank capital to asset ratio has been
Bhutan with 16.5% for the year 2014 which is recorded the
highest ever in 2014 as compared to Indonesia which have
recorded 12.8 % and Afghanistan 12.7%. This signifies that
company has sufficient asset against its capital. However asset
will here mainly mean loans basically. India on the average has
highest bank capital to asset ratio which amounts to 7.1 %
followed by Bangladesh which accounts for 6%. Cutting ties
with certain hedge funds can be one of the probable solutions.
5. Pakistan has been in the category of highest due debt payer.
This is what the ratio of bank non-performing loans to gross

Conclusions

loans stands for 12.3% which is a huge concern. Followed by
India which measures 4.3% and Singapore and Malaysia to the
lowest of 0.8% and 1.6% of GDP. One of the reasons
accountable for such a cause will be due to the reason of
economic activity that remains a risk for bank asset quality.
Exchange rate depreciations might also lead to an increase of
non-performing loans in countries with a high degree of
lending in foreign currencies to unhedged borrowers
(approximated by international claims which are mainly
denominated in foreign currencies).A probable solution to the
problem of increasing non-performing loans can be
minimized with the help of “ Macro-Stress Test”. Macro stress
test is a method being used by the policy makers taking into
account exchange rates, stock prices and interest rate and
studying its impact on asset quality.
6. Domestic credit to private sector by Banks has been highest.
In the country of china having 142% of country GDP with
Singapore holding 131% of GDP depicting a good position of
the country economy. However the spread of Interest rate i.e,
the increase in the yield on the total asset minus borrowed
funds has been 10.2% for Bhutan for the year 2014 which has
to focus on the cost and access to credit lines abroad, financial
market concentration and market power.
7. On the other hand the Risk premium on lending has been
highly noticed in the case of Thailand and Philippines with an
4.7% and 4.3% of prime lending rate giving the investor an
cutting edge towards enjoying a risk free compensation
towards treasury bills.
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Abstract

This study assesses the effect of a specific corporate governance variable: Busy boards, on bank performance across two

valuation indicators: Tobin Q and Price to Book Value (PBV) and one accounting measure, Return on Assets (RoA); and risk

indicators: Capital Risk Asset Ratio (CRAR), Gross Non-Performing Advances Ratio (NPR) and Total Loans Ratio. It conducts

a multivariate panel regression analysis. Busy directors bring 'reputational' capital to the bank, but when the number of

directors having more than 6 outside directorships increases, it may lower banks' performance. The study cautions on “Over

Busy Boards”.

The study conducts a multivariate panel regression analysis using fixed effects model with the help of STATAVersion 10.

The study evidences that bank ownership: government/private has an influence on bank performance. The ownership variable

also impinges on the effect of board busyness on bank performance.

The reputational hypothesis, that contends that a firm that is able to attract directors with reputation, enhances its 'reputational'

capital and increases shareholder value, is proved in the case of private banks.The role of busy Non-Executive Directors on

boards of government banks is that they enhance the risk-taking capabilities of these banks. The study suggests that while busy

directors bring 'reputational' capital to the bank, when the number of directors having more than 6 outside directorships

increases, board oversight over the bank may reduce and this lowers the banks' performance. Hence, the study cautions on

“Over Busy Boards”.

KeyWords: Corporate Governance, Commercial Banks, India, Busy Boards.
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Introduction

Statement of Problem and Context of Study

36 listed

gap

Up until a few years ago, the primary concern of banking
policy-makers was to administer prudential controls (capital
adequacy, loan provisioning norms and so on) to regulate
banks and ensure their stability. Regulatory oversight was
considered as a substitute to corporate governance or at least
corporate governance was considered less critical to banks in
comparison to non-bank corporate entities.
But the regulation and supervision of banks has not ensured a
sound banking system. More now than ever before, policy
makers are convinced that corporate governance complements
regulation and supervision.
But there is little research guidance at present that helps in
understanding the impact of the internal corporate governance
mechanisms on cross-bank differences in their risk-taking
behaviour.
This is the point of entry for the present study.

This study examines the effect of board “busyness” on bank's
valuation and risk for a sample of 20 listed banks out of the
total of banks, during the five-year period from 2004-
05 to 2008-09. Since corporate governance of banks is a
relatively new development in India, it is a new area of study
and hence there is limited research material available.
There is a in the existing research studies on the effect of
corporate governance mechanisms on bank performance in
India. This study aims to fill this gap to some extent, by

assessing the effect of a specific corporate governance
variable: , on bank performance across two
valuation indicators: Tobin Q and Price to Book Value (PBV)
and one accounting measure, Return onAssets (RoA); and risk
indicators: Capital Risk Asset Ratio (CRAR), Gross Non-
PerformingAdvances Ratio (NPR) and Total Loans Ratio.

The study uses secondary data from official published sources
and from bank annual reports.
Informal primary data concerning corporate governance
practices and problems was collected through depth
interviews with bankers and regulators. This helped in
selection of variables for the study.
Financial data is retrieved from the Reserve Bank of India
publications and database, generated and maintained
by the Centre for Monitoring the Indian Economy (CMIE), a
leading private think-tank in India.

The basic research design identified is: . It
attempts to establish a cause-effect relationship between
corporate governance variables and bank valuation and risk-
taking.

A key objective of the study is to examine if
structures influence the impact of corporate governance
practices on banks' performance.
Specific objectives are to study the influence of the

Busy boards

Data Sources

Research Methodology
Causal Research

Objectives of the Study
ownership

primary

Prowess
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following

Formulate and Testing of Hypothesis

H

H

Sample Size of the Study
20 36 listed

Empirical Methodology

Definition of Variables

Dependent Variables
(a) Variables as Valuation Measures

Tobin's

Price to Book Value (PBV)

Return on Assets

Variables as Soundness/Risk Measures :
CRAR

Non-Performing Assets (NPR)

The Total Loan Ratio (Total Loans)

corporate governance variables on bank valuation
and risk-taking: Busyness/reputation of directors (both
executive and non-executive) i.e. directors who have multiple
outside directorships

The study has two hypotheses:
= Commercial Banks' Performance has no

relationship with their Corporate Governance.
(Null Hypothesis)

= Commercial Bank's Performance has a relationship
with their Corporate Governance.
(Alternative Hypothesis)

Primarily this study attempts to test the Null Hypothesis.

The sample of banks, out of the total of banks is
selected. A Purposive and Representative Sampling
Methodology is used while selecting this sample.

The study used Multivariate Analysis to test the hypothesis.
Correlation of variables and relationship between dependent
and independent variables is done using SPSS Version 17
software.
Multivariate balanced panel regression analysis using fixed
effects model is done with the help of STATAVersion 10.

The Dependent Variable: commercial banks' performance is
measured with respect to their valuation (T , PBV and RoA)
and their risk-taking behaviour (CRAR, NPR and Total
Loans).
The explanatory variable 'corporate governance' is further
specified as to the director busyness/reputation.

While deciding the valuation variables, the study uses two
market-driven measures: Tobin's proximate (T ) and
Price/Book Value (PBV) and one accounting measure: Return
onAssets (RoA).

is a ratio accepted as a standard indicator in
Investment Valuation Theories. It compares the market value
of a company's stock and debt with the value of a company's
equity book value.

is the second dependent
variable. This is the most common measure used by analysts
for bank valuation. The choice of PBV rather than market
capitalization helps us sterilize the effects of banks' size on
its valuation.
PBV = Market Price of Equity/Book Value of Equity.

= Net profit/Total assets, is an accounting
measure. Drawing from the literature, the study considers
Return on Assets (RoA) as the performance-based measure
(Khanna and Palepu, 2000), and an important measure to
capture the efficiency of the bank's assets. Net profits are net of
provisions, amortizations and taxes.

is the regulatory capital that acts as a safety cushion for
a bank. The study employs
gross non-performing loans - advances to gross advances ratio
as a dependent variable.
is defined as the ratio of loans to total assets. This takes into

0

a

Q

Q Q

Q

consideration the banks' most risky assets.

The independent variables capture two significant aspects of
corporate governance: variables that capture the functioning
of the Board.

Agrowing body of academic work in corporate governance, in
recent years, studies the effect of multiple directorships, busy
directors on firm performance.
Outside or multiple directorships signal the reputation of a
valuable director.
This study analyses, for the first time, busyness of bank boards
in India and its effect on bank performance.
There are several ways to measure how “busy” a director is.
There are three ways this study measures “Busyness”. First it
follows the approach used by Ferris et al. (2003) and Ghosh
(2007), by computing the average number of outside board
seats held by each director ( ). This measure therefore
includes multiple directorships of both independent non-
executive directors (NED) and executive directors, a feature
quite pervasive in the Indian context (Ghosh 2007).

To test the Busy 2 and Busy 3 are
computed to measure the effect of “quality” non-executive
directors. Taking a cue from Fich and Shivdasani (2004), who
stress on the definition of busy boards and point out the
limitation of using average directorships, is determined
by computing the proportion of non-executive directors who
have greater than 6 outside directorships. The core of
corporate governance theory lies in the monitoring role of
independent/non-executive directors. Hence one more
measure of busy boards is used to capture the profile of
independent directors: is the average number of outside
directorships held by non-executive directors.
The study creates a new index, termed RIMEX

.
The study uses a few bank specific to
condition the performance indicators in the regression model.
First the study accounts for differences in bank size, with a log
of TotalAssets.
Then it accounts for differences in funding. Borrowings from
banks and other institutions as a % of total deposits and
borrowings - , represents risk taking
of banks from the liabilities side.
Next one business strategy variable – Growth Rate of Credit –

is included to account for bank's
aggressiveness and risk propensity from the assets side.
A few Dependent Variables are also used as Control Variables
while running regressions since they have a potential to be
explanatory variables.
The core parameter relevant to the study is the ownership
structure: public/government owned banks or private banks.
The jury is out on which model of ownership is more
conducive for stable governance of banks.
But, unlike several other studies that have used government
ownership as a dummy variable, Yes=1, No=0, this study is
unable to use such a dummy as the model specification

Independent (Explanatory) Variables

Busyness of Directors.

Busy 1

Busy 1=
average number of directorships of both executive and
non-executive directors.

Busy 2

Busy 3

Risk
Management Index

control variables

Institutional Borrowing

Credit Growth

reputational hypothesis

International Journal of Research, 5 (2), Jan-Jun 201614

A Study of the Effect of 'Busy' Boards on Bank Performance: A Statistical Framework



rejected any variable that did not vary over time.

Panel data estimations are considered to be the most recent and
efficient analytical method in handling econometric data.
Panel data analysis has become popular among social
scientists because it allows the inclusion of data for cross-
sections (e.g. countries, firms, households) and waves of
time periods.

Apanel data set is formulated by a sample that contains
cross-sectional units (in this study 20 banks) that are observed
at different time periods (in this study from 2005 up to 2009).

Primarily this study attempts to test the following Null
Hypothesis.

= Commercial Banks' Performance has no
relationship with their Corporate Governance.
(Null Hypothesis)

= Commercial Bank's Performance has a relationship
with their Corporate Governance.
(Alternative Hypothesis)
More specifically, the dependent variable: commercial banks'
performance is measured with respect to their valuation (T ,
PBV and RoA) and their risk-taking behaviour (CRAR, NPR
and Total Loans).
The explanatory variable 'corporate governance' is further
specified as to the bank directors' busyness/reputation.
Several regressions were run using both random effects and
fixed effects model before assessing the validity of the fixed
effects method over the random effects model. The fixed
effects model is considered more appropriate for this study
after applying the -test (using STATA) and the Hausman-test
(using EViews) to test for robustness. The panel regression
fixed effects model specification is also valid because the
sample was selected using purposive methodology and not
random like in a survey (random effects model is better for
survey research). The panel data is also balanced (except in the
case of one bank for one year) and this too makes a fixed effects
model appropriate.
In the fixed effects method the constant is treated as group-
specific. This means that the model allows for different
constants for each group. The fixed effects estimator is also
known as the least-squares dummy variables estimator
(LSDV) or the covariance model because in order to allow for
different constants for each group, it includes dummy variables
for each group.
The standard -test was used to check the validity of the final
regressions.
The -test null hypothesis is that all constants are the same
(homogeneity) and that therefore the common constant
method is applicable;
H : = = =
If the -statistical is bigger than the -critical then we reject the
null hypothesis.
One limitation of the fixed effects model is that it is not able to
identify the impact of time-invariant variables. Hence, in the
final regressions, the study could not use dummy variables for
ownership characteristics: government and private. It has
therefore used three models to run the regressions and they are
as follows :

Panel Regression Results and Discussion

H

H

N
T

N

T

Q

F

F

F

F F

0

a

0 1 2 3 Nα α α α

1. Fixed effects regressions for all the banks (20 banks)
2. Fixed effects regressions for government banks (11

banks)
3. Fixed effects regressions for private banks (9 banks)
Also, another limitation of the panel data set is that when the
sample size ( ) is small, (like in this study it is 20, 11 and 9) the
number of variables has to be reduced for ensuring a robust
model. Else, the results can be spurious and insignificant.
Hence, the study uses two panel sets of panel regressions:
1. Panel A, B & C, measure the impact of only the corporate

governance variables on the dependent variables.
2. Panel D, E & F, measure the impact of corporate

governance variables controlling with the bank size and
performance variables.

Since Busy 1, 2 and 3 are correlated, different regressions are
run to analyse the impact of each in PanelA, Panel B and Panel
C (without bank performance specific control variables) and
Panel D, Panel E and Panel F, (with bank performance specific
control variables) respectively.

In the model specification we examine the impact of
corporate governance and bank performance on valuation and
risk of a bank in a particular point in time .
See Equation 1:

The study on “Over Busy Boards”.
The study observes in the sample of banks, the maximum
number of outside directorships of executive directors ranges
from 0 to 12 and for non-executive directors the number ranges
from 1to 67.
During the period of the study there were no regulatory limits
on the number of multiple directorships for independent
directors, the findings of this study show a curvilinear effect of
multiple directorships on banks' performance. This suggests
that while busy directors bring reputational capital to the bank,
when the number of directors having more than 6 outside
directorships increases beyond a threshold, board oversight
over the bank may reduce and this lowers the banks'
performance.
Hence, the study recommended: Non-Executive/independent
directors' outside board directorships to be limited to around 6.

N

i t

Model Specification

Conclusions and Recommendations
cautions

DV = + x + x + x +……+ x + (1)it i it it it it itα β β β β ε1 2 2 3 3 n n ------- Equation

Where

i
t
= bank = 1, 2, 3 …20
=Year = 1, 2, 5

DV = Dependent Variable = TQ, PBV, RoA (for
valuation)
and DV = Dependent Variable = CRAR, NPR,
TLoans (for risk)

N = number of variables in the model
x x x = independent/explanatory variables

= Error Term or residuals
= regression coefficient
= intercept

1, 2……… n

ε
β
α
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The study's findings find validation in the recent Companies
Act, 2013, that states (Section 126): No person, after the
commencement of this Act, shall hold office as a director,
including any alternate directorship, in more than twenty
companies at the same time; provided that the maximum
number of public companies in which a person can be
appointed as a director shall not exceed ten.
Further, amendments to SEBI's Clause 49 stipulate that a
person is not to serve as an Independent Director in more
than 7 listed companies.
The study recommended that the Chief Executive
Officer/Managing Director to hold between outside
directorships (other than the bank's subsidiaries).
This recommendation too, has found validity in the recent
Amendment to Clause 49, that states: "Further, any person
who is serving as a whole time director in any listed company
shall serve as an independent director in not more than three
listed companies."
In line with the study's caution regarding “over busy” Boards,
regulators too have made relevant changes in the rules and
laws.
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Abstract

Economists around the globe unanimously agree that the process of economic growth and development is fraught with

extreme complexities primarily because any analysis and effort in that direction is challenged by many variables, such as the

price condition, capital accumulation (both human and physical), income distribution, international trade, political situation

and on geographical compulsions. Export-led growth postulates that export expansion is one of the prime determinants of

economic growth. Comprehensive growth of economies can be generated not only by increasing the amount of factors of

production like labour and capital within the economy as classical economists propound, but also by expanding exports to wider

markets. The correlation between exports and economic growth is often an outcome of positive externalities for the domestic

economy arising from participation in world markets, re-allocation of existing resources, economies of scale, labour-oriented

policies, etc. The present study attempts to test the mechanisms of Export - Led Growth in India by taking a time- series data

from 1980-81 to 2008-09. It applies Ordinary Least square (OLS) method to investigate the relationship between Gross

National Product, Total Exports, Manufactured Exports and Investment. The result of the study supports the Export - Led

growth Hypothesis (ELGH) in India.
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Introduction:

The process of economic development in India is a complex

equation involving a number of factors like physical and

human capital accumulation, international trade, price

conditions, political situation, income distribution and

geographical differences. Export expansion in a variety of

cases has helped economies in achieving a better percentile of

GDP growth. In India the need of the hour is to establish a

system that is an effective complement to the present

traditional agriculture-oriented-economic-development

model and one which can contribute to qualitative production,

supplement employment generation efforts of the government

and one that generates foreign currency for correcting the

present economic position of the country. This all can only be

achieved by adopting a rigorous export led manufacturing

industrial base. Japan, China, Korea and Finland are shining

examples of economies that have achieved economic

excellence based on export led manufacturing policies. The

economic justification for this argument is as follows.

Verdoorn's law, an attempt to quantify the relationship between

the rate of growth of output and the rate of growth of

productivity was initially identified by the Dutch economist

Dr. P.J. Verdoorn in his paper, “Factors that determine the

growth of labor productivity which appeared in the

Italian Journal L Industria in 1949. This law explains that

faster growth in output increases productivity due to

increasing returns. Thus an economy with a rapid increase in

demand will also experience rapidly increasing productivity.

If money wages do not also rise by enough to offset the

productivity increase, costs will fall and the country's exports

will also grow fast because of their competitiveness. This

increase in exports in turn will stimulate demand and

output growth, and the circle is virtuously closed through

further productivity gains. Moreover, export growth ensures

that balance of payments difficulties will not cause a slowing

of the growth rate. And the high growth rate and comfortable

balance of payments will give business the confidence to

maintain high levels of investment. This leads to a more

modernized capital stock and therefore higher productivity,

which also increase the underlying growth rate and maintain a

strong balance of payments. Further, Verdoorn's law is usually

associated to cumulative causation models of growth in which

demand, rather than supply, determines the pace of

accumulation. The theoretical foundation of Verdoorn's law is

the existence of economies of scale in manufacturing, that is,

the fact that the average cost of production falls with an

increase in the amount of goods produced. The sources of

economies of scale within a firm or industry are usually

divided into two categories: static or dynamic. Static

economies of scale come from the fact that most processes of

production incur a fixed cost, that is, a cost that has to be paid

no matter whether anything is produced.As a result, the higher

the level of production, the lower the average fixed cost per

unit produced and consequently the higher the economies of

scale. It should be noted that static economies of scale are

reversible because, if production is reduced, the average

fixed cost rises. Dynamic economies of scale come from the

productivity gains associated with innovations brought about

International Journal of Research, 5 (2), Jan-Jun 201617



by the increase in production. Nicholas Kaldor (1966) and

Anthony Thirlwall (1979) have also developed models of

export-led growth based on Verdoorn's Law. For a given

country, an expansion of the export sector may cause

specialization in the production of export products, which

increase the productivity levels, and increase the level of skills

in the export sector. This may then lead to a reallocation of

resources from the less efficient non-trade sector to the more

productive export sector, lower price for traded goods and

higher competitiveness. This productivity change may then

lead to expanded exports and output growth. This brings us to

the objectives of this paper.

The study has the following objectives -

1) To analyze the effect of exports on the overall economic

development of the country.

2) To review the export led growth potential of India and to

identify future possibilities.

Many empirical studies have been undertaken to establish the

relation between exports and economic growth. The prominent

among them are: Emery (1967), Ram (1976), Michaely

(1977), Attri (1980), Tyler (1981), Feder (1983), Kavoussi

(1984), Ram (1987), Biswas (1991), Mallick (1996), Erfani

(1999), Vohra (2001), Sudhakar and Kurein (2005), Ogbokar

(2005), and Jordan (2007). These studies clearly indicate that

there exists a positive and strong relation between exports and

economic growth. Exports are a key factor in promoting

economic growth. Generally, a rise in the level of exports leads

to increase in economic growth. The studies by Michaely,

Tyler, Kavoussi and Ram (1987) find that the export- growth

nexus tended to be stronger in higher income economies than

in low income ones. The empirical findings of Feder (1983)

and Vohra (2001) indicate that when a country has achieved

some level of economic development only then the exports

have a positive and significant impact on economic growth.

From the above literature, it is apparent that all the studies have

simply focused on the relationship between exports and

economic growth and not on the mechanism of Export- Led

Growth (ELG) model. Only Lubitz Raymond s study (1973)

has empirically examined the mechanism of export-led

growth over the period 1954-1969 for 11 industrial countries

by testing the two important elements of export-led growth

theory: economies of scale and balance of payments effect on

investment. The study confirms the positive relationship

between exports and growth. But the two mechanisms of

export-led growth through manufactured exports and balance

of payment effect on investment are not confirmed. Therefore,

our study follows in the footsteps of Lubitz Raymond's study

and attempts to test the mechanism of Export- Led Growth

(ELG), using India as a case study during the period 1980-81 to

2008-09. India has been a classic case of inward orientation till

1990-91 and thereafter introduced trade liberalization

explicitly since July 1991.

Objectives of the Study:

Survey of Literature:

Methodology, Data and Model Building:

Model Building

Y/ X > 0, Y/ Xm > 0, Y/ I > 0

(1)

(2)

(3)

(4)

(5)

(6)

Empirical Results :

The variables used in the present study are Total Exports,

Manufactured Exports, Investment and Gross National

Product (GNP). The Sample period covers time series data

for the period 1980-81 to 2008-09. Investment has been

defined as Gross Fixed Capital Formation. All the relevant

data is obtained from Handbook of Statistics on Indian

Economy (various issues), Reserve Bank of India Bulletin

(Various issues), Economic Survey (various issues) etc. In

order to test the mechanism of Export-led growth (ELG)

in India, we have applied Ordinary Least Square (OLS)

method of estimation. The Double log transformations for

each of these models are fitted and specified. The double

log transformation regression equations or natural log

transformation (i.e. log to the base e, where e = 2.718 approx)

aim at determining the degree of sensitivity of the dependent

variable to change in the explanatory variables.

:-

The general functional model for the mechanisms of export-

led growth can be written as:

Y = f (X, Xm, I), Where

Y = Gross National Product          X= Total Exports

Xm = Manufactured Exports I = Investment

More precisely, the variable to the left-hand side of the equality

symbol represents the dependent variable, while those to the

right-hand side are referred to technically as explanatory

variables. Furthermore, if we take the derivative of the

functional model with respect to each of the explanatory

variables, the following results are expected:-

The results of the partial derivatives obtained above are

interpreted in the following manner: we expect economic

growth (GNP) to be positively related to total exports,

manufactured exports and investment. In order to test the

mechanisms of export-led growth in case of India, we will

examine the following functional equations:-

Y= f (X)…….....

Y= f (Xm)……..

Y= f (I)………...

Y= f (X, Xm).….

Y= f (X, I)….…..

Y= f (Xm, I)……
On the basis of above model, the following Natural

Logarithmic equations are specified and estimated:-

1. InY= bo+ b

2. InY= bo+ b

3. InY= bo+ b

4. InY= bo+ b

5. InY= bo+ b

6. InY= bo+ b

In the present study, instead of using linear regression

equations use is made of Natural logarithmic equations and

hence the study is concerned with isolating the effects of

changes in explanatory variables on economic performance

i.e. Gross National Product (GNP).

In X + U

In Xm + U

In I + U

In X + b2 In X m +U

In X + b2 In I + U

In Xm + b 2 In I +U
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Table: 1 (Regression Results, 1980-81 to 2008-09)

Equation Constant X Xm I R2 F-Value1.

1. 5.51 0.73
(71.59)*

- - 0.99 5125.07*

2. 6.29 - 0.68
(64.13)*

- 0.99 4113.08*

3. 2.86 - - 0.86
(78.78)*

0.99 6207.35*

4. 5.80 0.45
(3.44)*

0.26
(2.10)*

- 0.99 2890.20*

5. 4.01 0.32
(3.65)*

- 0.49
(4.64)*

0.99 4526.59*

6. 4.25 - 0.28
(5.19)*

0.51
(7.32)*

0.99 6098.05*

t* - Statistically Significant at 5% level of significance
F* - Statistically Significant at 5% level of significance

:-
The equation (1) deals with the relationship between level of
GNP and level of total exports. It shows that the coefficient of
total export variable is statistically significant at 5% level with
positive sign suggesting that higher exports are associated with
higher economic performance. The reason may be attributed to
the expansion of foreign trade and sustained growth of India's
export volume. The entrenchment of the growth momentum in
the 1990s, the opening up of the economy and corporate
restructuring have enhanced the competitiveness of Indian
industry. There is a far greater export-orientation of domestic
manufactures and corporate sector has been pursuing new
growth strategies in response to economic reforms. Trade
policy reforms in the recent with their focus on Liberalization,
Openness, transparency and Globalization have provided an
export-friendly environment with simplified procedures of
trade facilitation. Such continued trade promotion and trade
facilitation efforts of government have also aided the current
strengthening of export growth. The regression equation also
indicates that an average 1% increase in exports is associated
with 0.73% Jump in Gross National Product (GNP).This
implies that India's growing exports have made a positive
contribution to the process of economic growth in India during
the period under study 1980-81 to 2008-09. The Regression
Equation (2) shows that manufactured exports (Xm) are
also positively related with Gross National Product (GNP)
during the period 1980-81 to 2008-09. The equation (3)
indicates that investment variable is the most powerful factor
in explaining the performance of Gross National Product
(GNP) in India during the period 1980-81 to 2008-09. The
value of regression coefficient took the expected positive sign
and it is also found to be statistically significant indicating the
importance of investment variable in the process of economic
growth. The relative importance of the investment variable is
better than total exports and manufactured exports. F-test is
also found to be statistically significant at 5% level of
significance. In the Regression Equation (4), when we regress
X and X together, Xm took a positive sign and it is also found
to be statistically significant. It implies that manufactured
exports contribute significantly to economic growth. The
economies of scale mechanism operates when X is more
statistically significant than X. But here in case of India,
correlation between total exports and economic growth (GNP)
is stronger in comparison to manufactured exports. Therefore,
the mechanism of economies of scale is less compelling in
India because the Indian manufacturing is still primarily
geared to domestic consumption. Therefore, its growth is

Interpretation of Empirical Results

m

m

limited by domestic demand. For the increasing production to
meet export demand, there needs to be substantial productivity
improvement. In addition, manufacturing output growth is
input driven rather than efficiency driven during the period
under study. The equation can still mean that a strong export
performance, by fostering entrepreneurial confidence will
enhance investment, saving the export-led growth
hypothesis. Hence, we accept the existence of Export-Led
growth Hypothesis (ELGH) in India. The Equations (5) and
(6) present the results related with the balance of payment
effect on investment (i.e. export-investment link). In these
equations, investment variable has been run together with total
exports(X) in equation (5) and also with manufactured exports
(Xm) in equation (6). In both these equations, the investment
variable outclass the performance of total exports and
manufactured exports as the value of regression coefficient
and magnitudes of t-statistics are larger than total exports (X)
and manufactured exports (Xm). This implies that the positive
relationship of exports to growth does not run through the
effect on investment, because investment has an independent
significant effect on economic growth.

:
1. The analysis clearly indicates that there exists a significant

and positive relation between exports and Gross National
product (GNP) for the whole period under analysis.

2. The analysis supports Export-Led Growth Hypothesis
(ELGH) in India over the period 1980-81 to 2008-09 as the
coefficient of total exports (X) in equation (4) emerges
stronger and significant in relation to manufactured
Exports (Xm).

3. Investment emerges the most powerful variable in
affecting the process of economic growth. It seems that
exports play an important role, only after a particular stage
of economic growth has been attained through domestic
investment.

4. The analysis reveals that none of the mechanisms of
export-led growth i.e. economies of scale (via
manufactured exports) and balance of payments effect on
investment (export-investment link) are not proved
statistically in case of India during the period under
analysis.
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Abstract

Statistics plays a vital role in every fields of human activity. It has important role in determining the existing position of

per capita income, unemployment, population growth rate, housing, schooling medical facilities etc…in a country. Now

statistics holds a central position in almost every field like Industry, Commerce, Trade, Physics, Chemistry, Economics,

Mathematics, Biology, Botany, Psychology, Astronomy etc…, so application of statistics is very wide. Statisticians have devised

many tools for application and these are available to be utilized for general business improvement and industrial problem

solving. However, there is a wide gap between the available tools and what are practiced in business and industrial

organizations. Thus it is important for statisticians to direct serious attention to bridging this gap if statistics is to be relevant in

business and industry and to the society at large.

This paper mainly covers some ideas for implementation of statistical methods at various levels of business and industry, the

duty of statisticians at work and some examples, within limited/availability of information.

Keywords: Statistics in Business, Industrial Statistics, Statistical Methods, Statisticians at work
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Introduction

The way in which businesses compete is rapidly changing.

Businesses must constantly strive to offer “better” products

and services than their competitors. Companies on the whole

need to improve the quality of their products in order to be a

player in the global market. Managers must decide how to

overcome the many problems that prevent quality products and

services.

It is important for managers to know the statistical techniques

that can be applied in industry and the ways in which these

techniques can help them in their decision making. In order for

managers to make sound decisions, they must be able to extract

the necessary information form the data, they must understand

their business, and want to be competitive in Whether

designing new products, streamlining a production process or

evaluating current vs. prospective customers, today's business

managers face greater complexities than ever before. Running

a shop on instinct no longer suffices. Statistics provide

managers with more confidence in dealing with uncertainty in

spite of the flood of available data, enabling managers to more

quickly make smarter decisions and provide more stable

leadership to staff relying on them.

Implementation means different things in different contexts

and to different people. What do we mean by implementation?

H.G. Wells once said 'Statistical thinking will one day be as

necessary for efficient citizenship as the ability to read and

write'. Harry & Schroeder remarked 'We believe that statistical

knowledge is to the information and technical age what fossil

fuel was to the industrial age. In fact, the future of industry

depends on an understanding of Statistics'. These statements

imply that Statistical thinking and Methods should become

part of the knowledge base of an organization and part of doing

business. Statistical thinking and tools should be entrenched in

the organization so that they play a prominent role in its daily

activities.

Industrial statisticians help build products and deliver services

that satisfy customers and increase their company's market

share and profit margin. Statisticians help design the best

product, guide the transition from design to manufacturing,

ensure a consistently excellent product, manage customer

satisfaction, and ensure a financially beneficial bottom line.

Industry professionals use statistical models for quality

control and quality assurance in nearly all manufactured

goods.

Statistics is used to quantify the extent of variation in

customer's needs and wants. Statisticians design experiments

for new products, conduct focus groups and sample surveys to

gather customer feedback, and perform field experiments in

test markets to determine produce viability and marketability.

Statistics and data mining also are used to analyze sales data

and predict future trends.

Engineers work in electronics, chemicals, aerospace, pollution

control, construction, and other industries. They may be

responsible for leading large projects with significant costs,

technical complexity, and responsibility. Statistical methods

allow engineers to make a consistent product, detect problems,

minimize chemical waste, and predict product life.

Reliable and accurate statistical software is arguably the most

important tool available to statisticians in every field.

Statisticians at Work

Manufacturing

Marketing

Engineering

Statistical Computing
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Developing code that is both user-friendly and sufficiently

complex is a challenging task, as is exploiting the rapidly

occurring improvements in hardware platforms, graphics, and

algorithms. Opportunities in this field include software design

and development, software testing, quality assurance,

technical support, education, documentation, marketing, and

sales.

In general a typical organization has three levels: Strategic,

Managerial and Operational. This can help identify and

emphasize different tools to be directed at the different levels.

At the strategic level the most emphasis should be on

Statistical thinking which has the following components:

i) Notion of a Process

ii) Notion of measurement and data based decisions

iii) Understanding and dealing with variation

iv) Statistical tools

v) Systematic approach.

The notion of process thinking is fundamental to any

organizational change. Every action has some inputs and

outputs which need to be identified in every context. Decisions

at the strategic level should be based on facts supported by

appropriate data and this requires an understanding of

variation.

This is the level at which systems are devised for

implementation of the directions taken by upper management.

In particular, systems for robust product and process design,

process control and improvement, and training are the

responsibility of middle management. Understanding of some

statistical tools and statistical thinking are prerequisites for

those who are designing these systems.

At this level the methods are implemented through the system

built at the managerial level. Understanding of statistical tools

such as control charting, capability analysis, design of

experiments, measurement system analysis, regression

analysis etc. are essential. Appropriate statistical tools need to

be used by operational people as part of their daily work.

People in some areas need to know the details only of certain

statistical tools. For instance, an operator responsible for

maintaining stability of a process by charting should know the

workings of a control chart but need not know a lot about

design of experiments. On the other hand an engineer

responsible for process improvement should be

knowledgeable in several aspects of statistical process control

and design of experiments.

For the success of any program that affects an organization as a

whole, full and highly visible commitment of senior

management is essential. Thus the vision and values of the top

level management is highly important. Employees must

perceive active leadership and involvement of senior people in

implementation. Top management has to assess the situation

Implementation of Statistics in Business and Industry

Strategic Level (Top of an Organization)

Managerial Level (Middle Level)

Operational Level

Implementation: General Issues

Commitment of Top Management

early and to decide to allocate the needed resources. They have

to decide in advance what role they can and will play. For

example the success of the Six Sigma program at General

Electric and Motorola is due to the commitment of its senior

management. Top management must recognize that, in

addition to help solving problems and improving processes,

statistical tools can help increase customer satisfaction and

help measure the performance of the organization.

The traditional role of a statistician in business or industry has

been to act as a consultant to projects, or to train some workers

in certain tools such as statistical process control and design of

experiments. This role has to be broadened. Statisticians need

to teach at all levels of an organization (senior managers,

scientists and engineers, middle managers and operational

people). Statisticians have to be leaders, facilitators, aide to

management etc. They have to identify the role of statistics in

various business functions and also have to interact with the

outside world. These require broadening statistician's skills.

Statisticians need to acquire communication skills and have to

be good communicators. They have to keep the statistical tools

appropriate and simple. They also need to make sure that the

implementation adds value to the organization.

As in any other implementation, there are several components

involved and these need to be considered as part of a system for

successful implementation. Some of these components

include people, technology, organizational structure and

culture, methodology, etc. and these components have to work

jointly. There will be interaction between these components.

Systems need to be built such that the interaction effects are

positive so that the total effect from the components is more

than the sum of the individual effects. For instance if there are

two components A and B then Effect(A+B)= Effect(A)

+Effect(B) + Effect (AB) where Effect (AB) is the

'interaction' between the components A and B Statistical tools

should be implemented such that Effect (AB) is positive so that

Effect (A+B) is more than Effect (A) + Effect (B). A negative

'interaction' can not only lower the total effect but also can

cause long term problems.

Before embarking on the implementation of statistical

methods one has to have a plan with answers to the following

questions. How does it start? Who are responsible for the

tasks? When do the activities take place? What is the scope of

the system? Is there a calendar of activities? Is there a

measurement system to track progress of activities? What are

the review points, and the associated expected results? Are

resources assigned for the planned activities?

All organizations have a certain set of existing knowledge base

and acquiring new knowledge may require changes in thinking

and culture. An assessment of the existing knowledge and the

skills are necessary before embarking on training to introduce

new skills and knowledge into any organization. Also any

plans for training should reflect an understanding of the

Role of Statisticians

Systems Thinking

Planning for Implementation

Implementation via Training and/or Consulting
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existing knowledge. Training needs for different levels of an

organization can be very diverse. The distinctive needs should

be recognized and the training programs should be designed in

such a way to suit each of the Strategic, Managerial, and

Operational levels. Trainers should have good statistical

knowledge and good business and/or industrial experience.

They should be aware of the structure and culture of the

organization, the background of the trainees and the training

context. It is important to make sure that the training material is

relevant, appropriate, of good quality and at the correct level.

Schedule and duration of each module is also important. In

addition, presentation of the material in an understandable and

enjoyable way requires careful planning. The use of

appropriate technology is also important. For a certain level

one technology may be relevant while another level requires

the use of a modified technology. Communication between the

trainer and the trainee and that between software and

participants should be smooth. The interaction between people

and technology should be positive.

1) Suppose the sale engineer of Handicrafts. Who is the in

charge of sales wants to know about the sale position of

last 2 years, is doing a sample survey and collects the data

from 7 states taking into consideration 102 different

stores of these states.

The data for 7 states of last 2 years is shown in the table in the

form of percentage for different states

Examples

State Last year sale percentage Current year sale percentage

Jammu Kashmir 26.19% 31.39%

Haryana 0% 3.29%

Uttar Pradesh 26.58% 11.82%

Punjab 9.25% 11.41%

Himachal 23.92% 31.66%

Gujarat 2.59% 3.08%

Rajasthan 11.45% 7.32%

The statistical technique, which is used to explore and analyze

the data is test of hypothesis, T-test is used to compare sale of 2

years and to analyze whether there is any improvement in the

current year sale. Data is collected through 7 states and the

result is generalized for North India Region. 5% level of

significance is used for this test.

In this method the question of interest is simplified into two

competing hypothesis between which there is a choice, the null

hypothesis denoted as H against the alternative hypothesis

denoted as H . The outcome of hypothesis test is reject H in

favor of H or do not reject H if we conclude do not reject H

this does not necessarily mean that the null hypothesis is true it

only suggests that there is not sufficient evidence against H in

the favor of H . Rejecting H , then suggests that the alternative

hypothesis may be true.

The significance level at which test is carried out is a fixed

probability of wrongly rejecting null hypothesis if it is in fact

true.

The T-test for study is as follows.

H = there is no significant difference between sale of 2 years

H = there is significant difference between sale of 2 years

0

1 0

1 0. 0

0

1 0

0

1

Test statistic

t = X -X n .n

where S is combined variance is given by

S = (n -1)s  + (n -1)s

( n +n -2)

S and S are variances of two samples respectively.

n =7, n =7, S= 1168206.86465 and t =0.0928 while t =1.782

at 5% level of significance.

Hence, H is accepted and it is concluded that there is no

significance difference between sale of 2 years for North India

at 5% level of significance.

2) Suppose a quality engineer for the pharmaceutical company

“Headache-b-gone.” Who is the in charge of the mass

production of the children's headache medication says that the

average weight of acetaminophen in this medication is

supposed to be 80 mg, however when it is tested through the

required tests it is found that the average weight of 50 random

samples is 79.95 mg with a standard deviation of .18.

Determine if these differences in average weight are

significant.

H : The average weight of acetaminophen in the medication is

80 mg.

H : The average weight of acetaminophen in the medication is

not 80 mg.

1 2 1 2

1 1 2 2

1 2

1 2

1 2 cal tab

0

0

1

2 2

S n +n1 2

Where is the number of samples taken.n

Using the z-score table this value is less than the value of
significance (.05) Hence, H is rejected and it is concluded that
the average weight of acetaminophen in the medication is not
80 mg.

Today, in the information age, an immense amount of data is
being accumulated in every aspect of society. These data will
be useful only when the effective information is collected. In
the near future, statistical methods, which aim at putting data
and information to practical use, will become increasingly
valuable not only in the areas of science and industry, but also
in public administration. The Institute of Statistical
Mathematics is making efforts to both develop theory for this
and extend the range of application. A

serves as a
single, one-of-a-kind resource that guides readers through the
use of common statistical practices by presenting real-world
applications from the fields of business, economics, finance,
operations research, and management science. To compete
effectively with other companies, managers need to make

0

Conclusion:

pplications of Statistics
in Business, Finance, and Management Science
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decisions based on data. Just over 50% of managers use
statistics in decision making, this indicates the need for the
awareness of the uses of statistics. It is thus important for
statisticians to make managers in the manufacturing industry
and other industries aware of the uses of statistics in decision-
making.
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ICOTS6,2002: Hargreaves, South Africa, Do managers
make decisions using Statistics, Retrieved from
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Abstract

Banking sector is not an exception, after privatization policy of Indian Banking Sector, there was a transition in the

field, and Banking Sector became aggressive due to private players. In result, it brought huge burdens and stress on employees.

They are working for long hours, attending office during holidays, it effects on their personal life, and particularly private sector

bank employees are unable to manage their work and personal life together. After LPG policy (liberalization, Privatization and

Globalization) of Indian Government, the face of Indian Industry is changed. This change brought huge burdens with lots of

stress and dissatisfaction among employees due to lack of work-life Balance.. The research tries to identify the impact of

Emotional Intelligence in work-life balance; as well as it also tries to reveal the relationship between work-family and family

work conflict. Against this backdrop the paper will try to identify whether emotional intelligence is helpful to manage work life

balance. The paper will also focus the relationship between age as a demographic factor and emotional intelligence as many

earlier studies have suggested that emotional intelligence is related to personality traits and other demographic factors like age

has significant relationship with Emotional Intelligence.

Keywords: Emotional Intelligence,Work-life Balance, Banking employees
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Introduction
The face of Indian business has changed drastically.. Forceful
competition is the major cause of new product and service
development (Pooja Kura, 2011). It brought huge pressure on
banking employees to improve financial outcome of business
(Ritu Theya, Renu Arora 2013). Banking sector is changed in
tier 1 cities like Mumbai due to centralization of
pharmaceuticals. Working class is more conscious about its
fund management (K. Purushothamwan, 2012). The growth of
banking sector resulted into occupational stress, fear of losing
jobs, cut throat competition etc. employee spend their
maximum time at workplace or taking work to home or remain
connected to the workplaces through digital devices. Human
Resource Management plays significant role in the
development of every Organization and its employees.
Banking sector is not an exception. Privatization of Banking
Sector and growing competition has changed the working
conditions of Banks.
Workplace brings stress (Occupational Stress), it develops
anxiety, withdrawal intensions, absenteeism and loosing the
motivation to work effectively. This study will focus on the
role of Emotional Intelligence in managing Work-Life balance
of the employees working with Banks.
As the concept “Emotional intelligence” became popular and
many earlier researches have agreed on the fact that EQ helps
person to achieve success in his personal and professional life.
The components of Emotional intelligence helps to recognize,
understand and manage ones and others emotions through self
actualization, empathy, social awareness and relationship
management. The field of study is focusing on the role of
emotional intelligence in managing Work-Life Balance.

In modern era we have nuclear families where people have to
manage their home alone without any support. Ultimately
workplace stress carries forward to the family life. Taking
work to home, working after regular working hours makes
employee more isolate and not able to give attention to their
family members and are not able to get leisure time to spend
for themselves.

Few researches presented Emotional Intelligence as individual
traits. And some other said it is a learnable skill, which can be
learned and used for better work and relationship. K.V.
Petredies and colleagues (2006) proposed trait model of
Emotional Intelligence, focusing on human traits leads to
emotional intelligence. Emotional Intelligence is defined as
“a learned capability that results in outstanding performance at
work” by Daniel Goleman (S. Radha et al, 2013). After many
amendments Mayer and Salovey (1997) developed the
definition of emotional intelligence as the ability to perceive
emotion, integrate emotion to facilitate thought, understand
emotions, and to regulate emotions to promote personal
growth (Anurag Pahuja and Anu Sahi, 2012). In 1983 Howard
Gardner came up with Personal Intelligence concept, Mayer
and Salovey (1990) quoted that Emotional Intelligence can be
used to guide logical thinking and goal oriented action.

In 1995 Daniel Goleman had written a book “Emotional
Intelligence: Why it can matter more than IQ” the book
became an eye opener to all, he also mentioned that non
cognitive skills also matters equally as IQ for career success.
Few studies are done to explore the relationship between

Literature Review
Historical background of Emotional Intelligence

Emergence of Emotional Intelligence
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Demographic factors likeAge, Education, Gender, Experience
and Emotional Intelligence.
Daniel Goleman, a Psychologist and Behavioral Science
Journalist popularized the concept of
in the year 1995; he explored the function of Emotional
Intelligence on the job. Charles
Darwine (An Anthrapologist1809-1882) focused sociology of
emotions threw much light on Emotional intelligence. In 1983
Harward Gardner's worked on Frames of Mind, 'the theory of
multiple intelligence' dealing with the interpersonal
Intelligence & intrapersonal intelligence.

Bagshaw (2000) defined Emotional Intelligence as
the ability to use your understanding of emotions, in yourself in
others, to deal effectively with people and problems in a way
which reduces anger and hostility, develops collaborative
effort, enhances life balance and produces creative energy.

Work/life balance, in its broadest sense, is defined as a
satisfactory level of involvement or 'fit 'between the multiple
roles in a person's life. In 20 century gender division was
revised due to technological changes in European countries.
From late 19 to beginning of 21 century work and family
were considered as separate entities (pleck,1977) developed
spillover theory as well (Greenhus and Beutel 1985)came up
with Work-life conflict and Byrne (2005) came up with
balanced wheel concept focusing on few aspects like, work,
finances, spirituality, hobbies, self, social, family and health.

Modern business objectives and profit orientation leads to
mechanistic work culture. It results in unhealthy work culture,
it also effect on personal life imbalance of work and life leads
to stress ( ). A study revealed that work
related factors interfering with personal life were the highest
for the 35 – 45 years age group followed by the 45 – 55 years
age group (

1. To study the relationship between Emotional Intelligence
and Work-life balance
2. To study the impact of Work-Life Balance on family-work
conflict and work-family conflict
3. To understand the relationship between Demographic
factors likeAge on emotional Intelligence

H : There is no relationship between Emotional Intelligence
and Work-life balance
H there is a relationship between Emotional Intelligence and
Work-life balance
H work-family and family-work conflict doesn't affect work-
life balance
H work-family and family-work conflict doesn't affect work-
life balance
H : There is a relationship between Age and Emotional
Intelligence
H There is no relationship between Age and Emotional
intelligence

Data is collected from employees working with public and
private sector banks in western suburbs of Mumbai including

Emotional Intelligence

Umashankar K et.al, (2011)

(Umashankar K
et.al, 2011)

Concept and Historical background of Work-life Balance

Work-life Balance as emerging issues in today's Industry

Suhas Chavan, 2010

R. Veerappan et. al; 2013).

Objectives

Hypotheses

Research Methodology

th

th st

0

1:

0:

1:

0

1:

Andheri, Borivali, Bandra constitute the population of the
study. The survey conducted of 89banking employees, by
using stratified sampling method where respondents between
the years 25-60 are selected. The study is empirical in nature.
Primary data is collected with the help of questionnaire for the
purpose of the study. Questionnaire consists of 4 sections- I.
Variables of Emotional Intelligence, II. Work-life Balance, III.
Work-family conflict. Emotional Intelligence scale designed
based on mixed model of Emotional Intelligence by Daniel
Goleman. Five point likert scale is used. ANOVA is used to
identify co-relationship between Age and Emotional
Intelligence. Pearson correlation is parametric hypotheses test
is used. Mean is calculated as interval scale (Likert scale) is
used in the research. Pearson correlation is used to identify
correlation coefficient between Emotional Intelligence and
work-life balance. The same test used to identify the
correlation between variables of Emotional Intelligence like
Self-awareness, self-regulation, social awareness and
relationship management with Work-life Balance.
Table 1: Reliability Scores

Variables Cronbach score No. of items

Self-awareness .850 7

Self-regulation .812 4

Social awareness .720 6

Relationship management .603 7

Work-life Balance .669 10

DataAnalysis and Interpretation:
Hypothesis 1:

Table 1.1: Descriptive statistics of Emotional Intelligence
and work-life Balance

H : There is no relationship between Emotional Intelligence
and Work-life balance
H there is a relationship between Emotional Intelligence and
Work-life balance

0

1:

Descriptive Statistics

N Minimum Maximum Mean Std. Deviation

Self-Awareness And Control 89 24.00 35.00 28.9551 2.66676

Self-Regulation 89 8.00 20.00 14.7079 2.41304

Social Awareness 89 20.00 30.00 25.4157 1.88178

Relationship Management 89 20.00 35.00 28.3933 2.26444

Valid N (list wise) 89

Work-Life Balance:-

Descriptive Statistics

N Minimum Maximum Mean Std. Deviation

Work-Life Balance 89 20.00 47.00 33.8315 5.15716

Valid N (list wise) 89

Table 1.2: Correlation between Emotional intelligence and
Work-life Balance

Correlations

Emotional Intelligence Work-Life Balance

Emotional Intelligence Pearson Correlation 1 .208

Sig. (1-tailed) .025

N 89 89

Work- Life Balance Pearson Correlation .208 1

Sig. (1-tailed) .025

N 89 89

Inference:
The positive weak correlation coefficient between Emotional
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Intelligence and WLB is significant (r=0.208, p=0.0250 < α
=0.05) at 5% level of significance. i.e. Emotional
intelligence does help improve work life balance though in
a very small measure
Hypothesis 2

Impact of Work Life balance on Family work Conflict:-

.

H work-family and family-work conflict doesn't affect work-
life balance
H work-family and family-work conflict affect work-life
balance

0:

1:

Correlations

Family-Work
Conflict

Work- Life
Balance

Family Work
Conflict

Pearson Correlation 1 -.603**

Sig. (1-tailed) .000

N 89 89

Work Life
Balance

Pearson Correlation -.603** 1

Sig. (1-tailed) .000

N 89 89

Inference

Table 1.3 : Impact of Work Life Balance on Work-Family
Conflict

The high negative correlation coefficient between Work Life
Balance and FWC is significant (r=-0.603, p=0.0001 < α
=0.05) at 5% level of significance. i.e. higher is the Family
work conflict lower will be the work life balance.

Correlations

Work-Life
Balance

Work-Family
Conflict

Work- Life
Balance

Pearson Correlation 1 -.622

Sig. (1-tailed) .000

N 89 89

Work-
Family
Conflict

Pearson Correlation -.622 1

Sig. (1-tailed) .000

N 89 89

The work family conflict score (Mean=16.9438, sd= 5.11095)
is low indicating that in general respondents handle work
family conflict fairly well.
The correlation coefficient between WFC and WLB (r=-0.622,
p=0.0001) indicate that family work conflict lowers the work
life balance.
The high negative correlation coeff

H There is no relationship between age and emotional
Intelligence.
H : There is a relationship between age and emotional
Intelligence

icient between Work Life
Balance and WFC is significant (r=-0.603, p=0.0001 < α
=0.05) at 5% level of significance. i.e. higher is the work
Family conflict lower will be the work life balance.
Hypothesis 3

Table 1.4:Age of the respondents with mean values

0:

1

Age of An Employee N Minimum Maximum Mean Std. Deviation

Below
25 Years

Emotional Intelligence 17 85.00 111.00 96.58
82

5.51202

Valid N (listwise) 17

25-35
Years

Emotional Intelligence 33 89.00 116.00 98.12
12

7.20138

Valid N (listwise) 33

36-55
Years

Emotional Intelligence 29 82.00 120.00 97.51
72

8.30069

Valid N (listwise) 29

56-60
Years

Emotional Intelligence 10 88.00 105.00 96.70
00

4.69160

Valid N (list -wise) 10

Table 2.1: ANOVA

ANOVA

Emotional Intelligence

Sum of
Squares

df Mean
Square

F Sig.

Between Groups 33.206 3 11.069 .220 .882

Within Groups 4272.974 85 50.270

Total 4306.180 88

Inference: The result shows that the alternative hypothesis is
accepted at 5% level of significance (p=0.882 >0.05). Thus,
we can say that age has no impact on emotional intelligence.

The high Self Awareness and Control score
(Mean=28.9551, SD=2.66676) indicate that the
respondents seems to be aware about their selves and
control their emotions in the professional settings.
The moderate self-regulation score (Mean=14.7079, SD=
2.41304) indicates that in general respondents handles
their emotions at the workplace some of the times.
The social awareness score is high (Mean=25.4157
SD=1.88178) indicating that most of the employees are
socially well-being and respect and admire others at the
workplace.
The moderate relationship management score
(Mean=28.3933 SD=2.26444) indicate that respondents
generally share acceptable rapport with their colleagues.
The moderate work life balance score (Mean=33.8315
SD=2.26444) indicate that respondents probably needs to
do more to improve work life balance.
The very low positive correlation coefficient between EI
and WLB ( r=0.208, p=0.025) indicate that Emotional
Intelligence does not affect work life balance in the
respondents.
The data revealed that there is very strong relationship
between work-family and Family-work conflict with
Work life Balance. The work family conflict score
(Mean=16.9438, sd= 5.11095) is low indicating

el of significance. i.e. higher is the
Family work conflict lower will be the work life balance.

here is no relationship between Age and Emotional
Intelligence, age of the person can't be the predicator of
Emotional Intelligence

The study indicated that there is low but positive relationship
between Emotional Intelligence and Work-life Balance, if the
right efforts are made to develop one's emotional Intelligence,
by increasing self awareness, self regulation, social awareness
and relationship management, both family and work domains
can be managed effectively.
Demographic factors like age not at all contributing in
emotional Intelligence Development, it is depend on the
approach of an individual whether he can cope up with life's
adjustments or not. Emotional Intelligence is a learnable skill,
at any age, any situation and any time one can able to develop
his Emotional Intelligence. It helps to achieve the life's
satisfaction.

Findings

Conclusion:

•

•

•

•

•

•

•

• Τ

and
Family-work Conflict is significant (r=-0.603, p=0.0001
< α =0.05) at 5% lev
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Abstract

Small Scale Industrial sector holds a distinguished place within the industrial sector in India. This is often because; the

arena provides additional employment opportunities with less investment, produces qualitative merchandise to the

requirements of the folks. And also, it's doable to find each in rural and concrete areas, which helps to scale back regional

imbalance at the country level. And also, little Scale Industrial units are supplementing and complementing the massive and

medium scale enterprises as supportive units, providing sizable amount of employment opportunities. This study is aimed at

understanding micro, small and medium enterprises (MSMEs) in India. The study also analyses the economic policy

implications together with the issues and prospects of MSMEs in Bangalore district of Karnataka. As per field survey results,

over 70 percent of the total respondents do not know the facilities offered to them through the schemes given in the economic

policy of Central and State governments.Also, SSI unit homeowners face many problems like finance, material, and promoting

etc., as assembly and productivity are declining incessantly. Hence, there's a good reason to solve these issues both by the

Central and State Governments.

This paper proposes new directions in researching innovation in small, little and medium sized enterprises (MSMEs) supported

a method perspective

We proceed by

(a) Reviewing advances in thought innovation analysis,

(b) Considering the character of studies of innovation in SMEs, and

(c) Outlining new directions that take into thought the abstract arguments illustrated within the previous sections.

Keywords: Innovation; SMEs; Process; Strategic choice; Structuration
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Innovation management

Strategy

Innovation management describes the choices, activities, and

practices that move a plan to realization for the aim of

generating business price. it's managing the investment in

making new opportunities for generating client price that ar

required to sustain and grow the business or company.

Generally, innovation investment focuses on the event of latest

merchandise, services, or technologies. However, the

categories of innovation which will enhance business results

go well on the far side these, as well as changes to a company's

business model. Distinctive and creating these investments

with success and repeatedly constitutes the key objective of

innovation.

In simplest term a will tell us how the ends (goals) will

be achieved by the (resources); a set of plans that will

generate a future course of action. Strategy involves two basic

processes- formulation and implementation. Formulation is

analysing the environment (or situation) and making a

diagnosis

strategic planning strategic thinking

strategy

means

Objectives of the study

and developing specific guiding policies. It includes

both and .

refers to the action plans taken to achieve the goals established

by the guiding policies.

Implementation

The main objectives of the present study is to know the status

of Micro, Small and Medium enterprises both in Karnataka,

India and to find the problems and define preventive measures.

The present study relies on each primary and secondary

information.The first information is collected from field

survey through structured schedule in Bellary district of

province, that is one in every of the commercial potential

States within the Indian economy. Metropolis district has been

divided into 5 taluks viz., Bangalore, Anekal, metropolis

north, metropolis south, and metropolis east. Concerning

twenty entrepreneurs were hand-picked in every taluk within

the district for the aim of the study. The study covers primarily

issues and policy implications of the SME'S in province

generally, metropolis district specially. With relevancy

secondary information, numerous printed and unpublished

books, reports, 5 Year documents and net sources square

measure reviewed for this study.

The total Sample size within the study was twenty

(entrepreneurs from numerous taluks) & the Sample space was

solely Karanataka (India). the most tools of information

assortment used were individual interviews & cluster

discussions.

Methodology

Definition
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Many of the money establishments, Governmental agencies

and State Governments are given the definitions in several

ways in which for tiny Scale Industrial units. With respect to

ceiling limit of investment in plant and machinery there are

several changes from time to time. the tiny & Medium Scale

Entrepreneurs (SMSE'S) sector word has been modified to

small, little and Medium Enterprises (MSMEs). The MSME

sector has been tributary considerably to Industrial Production,

Exports and Gross take Domestic Product (GSDP). the govt

had developed a comprehensive new Industrial Policy in 1996

and has changed the policy in 2006. The Micro, little and

Medium Enterprises (MSMED) Act, 2006 has been enacted to

facilitate the promotion and development of small, little and

Medium Enterprises. The Act has get result from second Oct,

2006. Beneath thisAct, enterprises are categorised loosely into

those engaged in producing and providing rendering services.

The term industries area unit replaced with the enterprises.

Each class are additional classified in to small, little and

Medium Enterprises supported their investment in plant and

machinery. However, on the premise of investment ceiling

limit the enterprises area unit classified as beneath...

A) As per the MSMEDAct, 2006, Manufacturing Enterprises

have been defined based on investment in plant and

machinery and classified into:

Micro Enterprises- Investment up to Rs. 25 lakhs.

Small Enterprises- Investment above Rs. 25 lakh and up to

Rs. 500 lakhs.

Medium Enterprise- Investment above Rs. 500 lakhs and

up to Rs. 1,000 lakhs.

A) As per the MSMED Act, 2006, Service Enterprises have

been defined based on investment equipment and

classified in to:

Micro Enterprises- Investment up to Rs.10 lakhs.

Small Enterprises- investment above Rs. 10 lakhs and up

to Rs 200 lakhs.

Medium Enterprises- Investment above Rs. 200 lakhs and

up to Rs.500 lakhs.

B) Large Scale Industry:

An Industrial Unit which is not classified as Micro, Small

and Medium Enterprises and with investment up to Rs 250

crores shall be classified as large scale industry.

C) Mega Project:

Project with an investment of Rs. 250 Crores and above.

The Micro, little and Medium Enterprises (MSMEs) sector

contributes considerably to the producing output, employment

and exports of the country. it's calculable that in terms useful,

the arena accounts for regarding forty five per cent of the

producing output and forty per cent of the overall exports of the

country. the arena is calculable to use regarding 732 large

integer persons in over 311.52 large integer enterprises

throughout the country. Further, this sector has systematically

registered a better rate than the remainder of the economic

sector. There square measure over 6000 merchandise starting

from ancient to advanced things, that square measure being

factory-made by the MSMEs offer smart opportunities for

E

E

E

E

E

E

E

E

Small Scale Industrial units in India

each self-employment and wage employment

Table-1, Particulars of products of SME'S more than 9000

products

S.No Particulars Percentage

1. Machinery& Equipment 4.66

2. Other Non-metallic Mineral
Products

3.77

3. Repair& Maintenance of Motor
vehicles; retail Sale of

automotive fuel

3.72

4. Wood &Wood Products 3.53

5. Others 25.82

6. Food Products & beverages 14.26

7. Wearing apparel 13.67

8. Fabricated Metal Products 8.96

9. Repair & Maintenance of Personal

& Household goods; retail trade

8.46

10 Textiles 6.78

11 Furniture 6.36

12 Total 100.0

Source: Final Report of the Fourth All India Census of Micro, Small &

Medium Enterprises 2013-14

Small Scale Industrial units in Karnataka

Table-2Year-wise Small Scale Industrial units in
Karnataka

Karnataka is one of the industrially developed States
within the Country. The State has all potential to face out on
the fore front and has been specializing in development of
industries, trade and repair sectors. The authorities
understands that the challenges poised owing to world
economic recession got to be self-addressed to market
economic process of the State. A input to spice up economic
activities has to be to sustain the present pace of overall
development. Further, the State is blessed with wealthy
natural resources across the State and such resources have to
be compelled to be optimally used for the good thing about
native individuals. The authorities realize the limitation of
agriculture sector to get massive scale employment to the
native youths. Regarding fifty six of the State's hands is
calculable to contribute nineteen.13% of the GSDP. It's the in
agreement undeniable fact that, the producing sector has high
potential to form most employment that too, to any or all
sections and levels of job aspirants.

Sl.No. Year No of SSIs Investment

(Rs In Lakh)

Employment

(in Thousands)

1 Up to 1982-83 33272 34163 382

2 1985-86 64347 55671 543

3 1990-91 115451 108868 810

4 1995-96 175380 226778 1150

5 2000-01 269225 527656 1595

6 2001-02 286189 575540 1668

7 2002-03 298148 616374 1725

8 2004-05 321606 691969 1820

9 2005-06 334386 735616 1888

10 2006-07 346966 782158 1946

11 2007-08 361950 894817 2069

12 2008-09 377655 999851 2400

13 2009-10 394852 1111015 2648

14 2010-11 413286 1231638 3123

15 2011-12 427864 1321841 3574

16 2013-14 569456 2451954 3907

Source: Economic Survey-2013-14.

International Journal of Research, 5 (2), Jan-Jun 201629

Raju.V and Nagendra Prasad.K



The above Table depicts the size of SSIs, its investment and
employment in Karnataka from 1982-83 to 2013-14.
According to the table, the total number of SSIs in Karnataka
up to 1982-83 is 33,272 with an investment of Rs. 34,163
lakhs, providing employment to 382 thousands. It is
significantly increased to 2011-12, accounting at 427864 units
with an investment of Rs. 1321841 lakhs. The total workers in
the SSIs up to 2006-07 are 2067 thousand persons. The State
government has already enacted Karnataka Industries
(Facilitation) Act, 2002 to provide enabling environment for
investors. The State Government has introduced Industrial
Policy 2006-11 with an aim to increase the growth of GDP,
strengthen manufacturing industries, increase share of exports
from Karnataka, to come up with further employment of a
minimum of ten 100000 persons within the producing and
repair sectors, cut back regional imbalance and ultimately aim
at overall socio-economic development of the State. during
this situation, the govt of India enacted small, little and
Medium Enterprises DevelopmentAct, 2006 and requested all
the States to supply needed support and encouragement to
create MSMEs a lot of competitive. per Dr. D M Nanjundappa
Committee Report, many promotional steps like engaging
package of incentives, concessions and modernization efforts
being taken within the State. The State additionally
understands the requirement to supply input measures for
industries to combat the prevailing monetary crisis. Keeping
these points visible, the State intends to formulate a
replacement Industrial Policy with a determination to supply
level taking part in field to all or any investors, to create
prosperous state through development of human and natural
resources in a very systematic, scientific and property manner.
As such the State government launched new Industrial Policy
with the broad guiding principles of creation of employment,
development of backward regions and value addition to local
resources with the mission of
i) To create enabling environment for robust industrial

growth;
ii) To ensure inclusive industrial development in the State;
iii) To provide additional employment for about 10 lakh

persons by 2014. And to enhance the contribution of
manufacturing sector to the State's GDP from the current
level of 17% to 20% by the end of policy period. The
following are the strategies are framed to achieve the above
said aim and mission:
Classification of the taluks of the State into four zones
depending on backwardness of the taluks and also based on
broad guidelines of Dr. D. M. Nanjundappa Committee
Report.
Thrust on provision of world-class infrastructural facilities
for industries with active participation of private sector/
industry.
Implementation of Suvarna Karnataka Development
Corridor Programme (SKDCP) through length & breadth
of the State and develop industries at the potential locations
along with corridor.
Safeguarding the socio-economic interests of both farmers
and investors while acquisition of land.
Preferential treatment for MSME sector enabling to meet
the global challenges.

E

E

E

E

E

E

E

E

Attractive employment and performance linked package of
incentives and concessions to attract investments to
backward regions and also to provide a leverage to MSME
sector.
Additional incentives for entrepreneurs belonging to
under-privileged sections of the society to bring them to the
main stream in order to achieve much needed inclusive
growth.
Focus on skill development in order to enhance the
employability of youth especially, women and also to make
ready-to-employ human resource to the industry. However,
several measures are taken for the growth and development
of the Micro, Small and Medium industries in the state of
Karnataka, like Streamlining land acquisition process
through inclusive development; Measurement of industrial
areas to provide basic amenities and to provide quality
infrastructure to these industries; And also, special
concessions, incentives, rebates are given to MSMEs
sector for its growth and development.

The present study is related to Bangalore district, in
Karnataka State. According to the 2011 census, the total
population is 9,621,551. Of which, male and female
population is 5,022,661 and 4,598,890 respectively. The
density of the population in the district is 4381. The district
literacy rate is 87.67 percent and. the percentage of rural
population in the district is 56.3. The district had exploitable
iron ore deposits are estimated at 1132.4 million tones and that
of Manganese ore at 19.81 million tones.Annual production of
iron and manganese ore varies from 2 .75 to 4.5 million tones
and 0.13 to 0.32 tones respectively. Despite the availability of
minerals in large quantities, the district had limited industries.
Evidently, only 54 Large and Medium scale industries are
located with an investment of Rs 445297 lakhs, providing
employment to 7199 persons in the district. With regard to the
total number of Small Scale Industrial units, the district had
28,264 units with an investment of Rs 39,053.63 crores,
providing employment to 17,155 persons. That means, limited
number of SSI units were located in the district of Bellary.
However, the highly concentrated trades of SSIs in the district
are Textiles-Jeans cloth Garments, Chemical and General
engineering units, which are providing more employment
opportunities to the unemployed youth.

1. Lack of Innovation
This is one in every of the most important drawbacks for each
little scale trade.As a result of corporations cant pay additional
on innovatable things and simply these corporations either can
follow the market trend or any existing traditions
2. Failing to track your finances
Look at businesses that fail and you'll find that many of them
took on too much debt. Learn to pay strict attention to your
finances, and keep careful records of all money coming in and
going out.
3. Poor choice of location
Don't let a cheap lease tempt you into choosing the wrong

location. Consider competition (how many similar businesses
are located nearby) and accessibility (is the area well served by

StudyArea

Why MSME'S will fail in the Market/what lack in
MSME'S
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freeways, public transportation, and foot traffic).
4. Poor execution
Poor client service and overall worker incompetence can
quickly sink your business. Ensure your staff place a premium
on client service. Develop systems and processes for the way
tasks ought to be accomplished, and make internal controls to
observe them
5. An inadequate business plan
A well thought-out business arrange forces you to admit the
long run and therefore the challenges you'll face. It additionally
forces you to contemplate your money wants, your promoting
and management plans, your competition, and your overall
strategy
6. Failing to change with the times
The ability to recognize opportunities and be flexible enough
to adapt is crucial to surviving and thriving. Learn how to wear
multiple hats, respond nimbly, and develop new areas of
expertise.
7. Ineffective marketing
Customers can't do business with you if they don't know you're
there. It doesn't cost a lot to advertise and promote your
business through online marketing, social media, email, local
search, and more.
8. Underestimating the competition: Customer loyalty doesn't
just happen — you have to earn it. Watch your competition and
stay one step ahead of them. If you don't take care of your
customers, your competition will.

1. Lack of technology, equipment, skilled labour & lack of
innovation in MSMEs

2. Lack of co-ordination between the Government &
MSMEs

3. Most MSMEs are not fit to get funds from the government
because of eligibility criteria

4. Most MSMEs are reluctant to disclose actual production
levels & also the income of the firm

5. Few MSMEs who are getting financial assistance from
registered bankers are not repaying the loan.

1. MSMEs have to take proper initiative to approach the
Government regarding financial, technical & innovative
assistance.

2. MSMEs need to fulfill their eligibility criteria
3. MSMEs need to change their repayment methodology of

loans.
4. Given below is the holistic approach for a better future for

the MSMEs:-

Major Findings of the study

Suggestions

AHolistic Model/Approach to make MSME's Innovation

Develop, Communicate and
Implement an Innovation

Strategy

Open the Firm and Culture to
Innovate Ideas, Accept them

no matter from where they

have come

Focus the Product Life
Cycle(PLC) Process and on

time to Profit

Leverage all Knowledge
Managment to HR Personnel

To be innovative means to continuously implement new ideas

and to place them successfully in the market. This is achieved

by new products and services but also by innovative processes

and organisational structures.

Innovation Management is as a result more than R&D; the

entire company is in focus. Thus, a holistic approach covers all

dimensions of Innovation Management including innovation

management strategy, innovation management organisation

and culture, innovation management processes and enabling

factors for innovation management such as knowledge

management, project management etc. and last but not least

the business impact of Innovation Management.10 Therefore,

SMEs have to leverage these innovation capabilities to drive

the economies. As current practice shows, the success of

Innovation Management can only be sustainable if it is

implemented as a continuous process in the enterprise.

Enterprises which focus on a systematic management of

innovation have significantly higher success rates in terms of

the realisation of ideas into marketable products and their

successful commercialisation.

As we understand, the Micro, Small and Medium Enterprises

(MSMEs) sector contributes significantly to the

manufacturing output, employment and exports of the country.

This sector has consistently shown a higher growth rate than

the rest of the industrial sector. The Ministry of MSME should

also encourage and honour innovation in such enterprises. The

State Governments, IndustryAssociations, and Banks can also

contribute a lot to help the growth of MSMEs throughout the

country. The key word is “Innovation Management” which is

extensively discussed in the “holistic model”. The success of

this model will be finally understood in terms of increase in

employment in this sector, in the Indian economy.

1. Review of Innovation Practices in Small Manufacturing

Companies (2004) National Institute of Standards and

Technology United States Department of Commerce

2. Micro, Small and Medium Enterprises Development

(MSMED)Act, 2006

3. "Anne Spitzley, Thorsten Rogowski, Francesco

Garibaldo"Open Innovation for small and medium sized

Enterprises (2007)

4. Ministry of Micro, Small and Medium EnterprisesAnnual

Report 2014-15

Conclusion:
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Abstract

India has been gaining importance as a high potential lucrative market for global retailers. Since the recent economic

reforms, Indian consumers have just begun to understand benefits of using Internet for shopping. However, the growing

number of Internet users has not been reflected to the online sales. Thus, it is important to identify factors affecting consumers'

online buying behaviour in order to find the way to stimulate their online shopping behavior.The study was based on primary

data collected from Mumbai city. The purpose of this study is to identify factors affecting consumers' attitude toward shopping

online by investigating consumers 'risk perceptions about shopping online. Constructs tested included previously identified

factors (convenience risk, product risk, financial risk, perceived behavior control, return policy, subjective norm, attitude, and

technology specific innovativeness) and specific factors (concerns associated with delivery of an ordered product and cyber

laws, shipping fees, and after service) specifically developed for this study. The concerns associated with delivery of product,

social and perceived behavioral control have been found to be significant factors affecting attitude toward using Internet for

shopping. In terms of gender difference, perceived risks (product, convenience, financial, and non-delivery) and technology

specific innovativeness were found to be significant for males and, for females, convenience risk and attitude towards online

shopping were significant factors.

Keywords: online shopping, consumer behaviour
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1. Introduction:

2. Review of literature:

With the improving economic conditions because of liberal
economic policy, India has been gaining importance as a high
potential lucrative market for global retailers. Online retail is
expected to be at par with the physical stores in the next five
years.In spite of a number of evidence showing the growth of
Internet usage by Indian consumers, Internet sales show less
than 1 percent of the total retail sales in India. Would the
reasons for Indian shoppers not shopping online be the same as
theones identified in other countries online shopping
environments? Would there be specific concernsapplied to
Indian online shopping environments? In order to address
these research questions, it is important to test previously
identifies concerns (in other countries) as well as Indian-
specific concerns associated with online shopping. Thus, the
purpose of this study is to identify factors affecting Indian
consumers' attitude toward shopping online.

Over the past few decades, the Internet has developed into a
vast globalmarket place for the exchange of goods and services
in the world. In many countries, the Internet has been adopted
as an important medium, offering a wide assortment of
products with 24 hour availability and wide area coverage.
Indians use the Internet for e-mail and IM (98%); job search
(51%); banking (32%); bill payment (18%); stock trading
(15%); and matrimonial search (15%). The growth rate of
electronic commerce in India, however, has yet been much
below anticipation; its proportion of total retail business is still
small due to its certain limitations (Sylke et al., 2004).

Compared to developed countries (e.g., United States of
America), Indian telecommunications infrastructure is weak.
Thus consumers throughout the country are not as prone to
shop online as a more technologically advanced country
(Bellman, Lohse and Johnson 1999; Bhatnagar et al., 2000;
MohdSuki, 2006). India's low credit card penetration may be
another barrier to online shopping. Finally, India's distribution
system is unable to provide timely and reliable delivery of
products. This limitation is further exacerbated when the
return of products purchased online is taken into consideration
(Bingi, Ali & Khamalah, 2000; Hoffman et al., 1999; Teo,
2002). In addition, little empirical research exists regarding
Indian online retail market and variables that influence Indian
online consumers' purchasing behaviors. Thus it is important
to understand variables that influence Indian consumers'
online purchasing behaviors.

H1: The risk of losing money and financial details will have
negative influence on attitude towards online shopping.
H2: The product risk will have negative influence on the
attitude of online shopping.
H3: A user friendly website and service availability to help
transaction will have positive influence on attitude towards
shopping online.
H4: The good and convenient product return policy will have
positive influence on attitude towards shopping online.
H5: Technology specific innovativeness will affect online
shopping behaviour.
H6: Family members, friends and peers' online experiences

3. Hypotheses:
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and suggestions will positively influence on online buying
behaviour.
H7: Individual's resources to shop online will have negative
effect on online shopping behaviour.

A survey was developed to identify factors that influence
Mumbai online shoppers' behaviour. Variables examined are
technology specific innovativeness, perceived risks (financial
risk, product risk, convenience risk and non-delivery risk),
perceived behaviour controls, demographics and service and
infrastructural factors (cyber laws, shipping charges and after
sales service). Questions were adopted from previous research
and few more questions were developed by the researcher.
Item scales ranged fromstrongly disagree (1) to strongly agree
(7). The survey was created in paper versions inorder to
maximize the response rate and pilot tested using a small group
of student sample (n = 15) at Tolani College of Commerce in
Andheri, Mumbai.The purpose of the pre-test was to verify the
survey's content for clarity and understanding. Students were
asked to indicate all areas that were either unclear, difficult to
read, or confusing. The survey was revised based on the
feedback from the pretest.

The sample selected for this study consisted of people in
Andheri suburban and students of Tolani College of
Commerce, Andheri, and Mumbai city. A total of 128 surveys
were administered. Hundred responses were found to be
complete and valid. The data were analyzed using SPSS 16.0.
Principal Component Analysis (PCA) using varimax rotation
with Kaiser Normalization conducted on the online shopping
behaviour measures. This analysis was conducted as a
reduction technique. There were total 50 items measuring 14
variables apart from the items asking about Internet usage,
pattern and demographic details (32 items). Principal
component analysis has been used to factor observed
interrelated variables together. Based on the PCA results,
habit, trust and others have been deleted as the items were cross
loadingon multiple components. Thus latent variables were
viable for final analysis. Components were extracted and
labeled which had eigenvalues above 1.00 and whose absolute
values after rotation was greater than 0.30. Ten factors were
generated. They include: (1) financial risk 2) product risk(3)
convenience risk(4) non-delivery risk(5) return-policy(6)
technology specific innovativeness 7) subjective norm 8)
attitude 9) perceived behavioural control. Construct
correlations were below 0.8 indicating acceptable discriminate
validity based on the rule of thumb suggested by Kline (1998).
Multiple regression analysis was conducted to test
Hypotheses. A significance level of p < 0.05 was used as the
guideline for identifying statistically significant results.

4. Methods:

5. Data collection procedures:

Table 1 Factor loadings from Principal Component
Analysis

(

( (
(

Finding right product online is difficult. 0.905

I cannot wait till the product arrives. 0.661

Perceived behaviour

control

I do not shop online as I do not have a computer at home. 0.863

I do not shop online as Ii do not have a computer with

Internet.

0.925

I do not shop online as I do not have a credit card. 0.842

I do not shop online because the internet speed is very

slow(webpage down load is low)

0.623

Subjective norm My friend’s opinion is important  to me when I make a

purchase

0.789

I will have no problem in shopping online if I get to know

that my friends and relatives are doing it without any

problems.

0.726

Sharing my experience through online product reviews will

make me noticeable.

0.697

Technology specific

innovativeness

I am usually the first in my group to try out new techniques. 0.674

My friends approach me for consultation if they have to try

something new.

0.513

I am confident of shopping online even if no one is there to

show me how to do it.

0.861

I feel confident of using internet for shopping after seeing

someone else using it.

0.687

Return policy I do not purchase online if there is no free return shipment

service available.

0.708

I purchase online only when I can return the product without

any frills or strings attached.

0.647

I do not purchase online if there is no money back

guarantee.

0.918

Attitude Using Internet for online shopping is easy. 0.935

Shopping online is fun and I enjoy it. 0.802

Product risk I might not get what I ordered through online shopping. 0.704

I might receive malfunctioning merchandise. 0.583

It is hard to judge the quality of merchandise online. 0.725

Financial risk I feel that my credit card details may be compromised and

misused if I shop online.

0.875

I might get overcharged if I shop online as the retailer has 0.819

my credit card info.

I feel that my personal info given for the transaction to the

retailer may be compromised to a third party.

0.788

Non-delivery risk I do not shop online because of non-availability of reliable

& well equipped shipper.

0.912

I might not receive the product ordered online. 0.524

Latent variable Constructs Factor

loadings

Convenience risk Feel that it will be difficult settling disputes when I shop

online

0.823

It is not easy to cancel orders when shop online 0.724

I will have problem in returning product bought online. 0.863

I cannot get to examine the product when I shop online. 0.782

6.Analysis:
6.1 Sample characteristics:

6.2 Internet usage and experience:

The total number of responses obtained were 128 out of which
100 (65% male and 35% female) were valid and usable.
Approximately 96% respondents were in the age range 21-39
years and average qualification was a graduation degree or
above (around 84%) and 52% had an income more than Rs.
400,000/ year; approximately 73% of the respondent people
belonged to a household with 3 or more than 3 people. 54%
lived in self-owned accommodation and 20%of the
respondents never bought online. Ninety four percent of
respondents have computer at homeand 91% responded that
they have even Internet connection and 82%have broadband
service. Approximately 80% of respondents have a credit card
and 63% even pay through credit and debit cards only with a
meager percent usage of other payment methods. Detailed
Internet usage ofthe sample is presented in Table 1.

Majority of respondents uses Internet either at home (94%) or
at work/school (91%) with just as few of all still visit
cybercafés. Majority of respondents said that mostly use
Internet either for e-mail communication (85%) or for work
(15%) Of all the respondents most had fair experience with
the use of Internet; 72 % were using it for more than 5 years
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while 28% were using it for more than 3 years but less than 5
years.

Only 23% respondent were using Internet for shopping for
more than 5 years, otherwise of people using Internet for
following years was like, 3-5 years – 17% , 2-3 years – 18%
and 1-2 years 31% people etc. 22% people never used Internet
for shopping. Almost 80% people said that they bought online
only 3-5 times till date. 64%for last 6 months was more than
Rs. 1500 and 61% respondents preferred buying tickets for
cinema/ shows, 38% books and 29% used Internet for banking
or financial services etc. Regression analysis was conducted to
identify factors affecting Mumbai consumers' online purchase
behaviour. The results were separated by gender to findout
differences in the relationship between variables for
male/female consumers. The regression result showed all the
risk factors and technology specific innovativeness to be
significant for males while for females only convenience risk
and attitude towards online shopping was significant. The
details of hypotheses testing results of results are presented in
Table 2.

6.3 Online shopping experience and usage:

Table 2. Regression result based on gender

Hypotheses Male Female

Beta ρ-value Beta ρ-value

H1:Finacial risk 0.333 0.002 -0.186 0.221

H2: Product risk 0.307 0.005 -0.289 0.054

H3: Convenience risk 0.265 0.016 -0.462 0.001

H4:Delivery concerns 0.218 0.049 0.221 0.144

H5: Innovativeness 0.450 0.004 -0.306 0.100

H6: Subjective norm -0.012 0.944 -0.157 0.407

H7:Perceived Behavioural

Control

-0.424 0.007 -0.167 0.377

Note:* = sig.at p < .05

Overall, the convenience risk was found to be only factor

affecting Mumbai consumers' online buying

behaviour. However, the results showed some interesting

differences when broken down by gender. It was found that the

male are more concerned towards perceived risk factors

(H1: =0.002, H2:= 0.005, H3: =0.016) and concerns

associated with non-delivery of the product (H4: = 0.049)

while female where only concerned about the convenience risk

(H3: = 0.001).The possible reason of insignificance in

Mumbai females appears to be the indifference and

unwillingness towards online medium and as shopping for

them is more of a social activity. Since Mumbai Internet users

do not tend to shop online because their preference for brick

and mortar shops to getthe feel of the product before buying it

rather than relying completely on the provided information.

The reason of difference between male and female's perception

could be that the male are little concerned and frugal with their

money. For males technology innovativeness (H5) is a

significant variable male respondents, = 0.004 while for

female respondents it was not a significant variable, = 0.100,

because they are socially more active than the females and

perhaps interaction with other people makes them more aware

of newer technology and developments. For females it is not

significant and the reason could be influence of other factors

ρ ρ ρ

ρ

ρ

ρ

ρ

like habit of shopping inbrick and mortar shop and non-

availability of price negotiation platform. They do not buy

unless they negotiate price.

The influence of subjective norm on online shopping behavior

(H6) was not statistically supported,male = 0.944 and

female, = 0.407. This means the opinion of friends andpeers

will not be likely to influence Mumbai consumers'online

buying behaviour. People like to go to market places together

and value opinion of othersexperience. The reason of this

inconsistency appears to be distrust for online retailers and

transaction.Attitude towards online shopping is significant for

females but not for males, female while for male,

=1.351. There seems that female although have a good

opinion for online shopping but they do not want to do it

because of inconvenience they perceive in online shopping.

Although Mumbai male consumers find online shopping easy,

enjoy using Internet but that does not give them comfort of

going ahead and shop online. The possible reason could be

inexperience in online shopping and lack of efforts from

companies to create positive image towards this shopping

medium and other factors. The perceived behavioral control

has an insignificant influence on online shopping behavior,

0.377 for female and shows that since

majority of respondents have computer at home and

responded that they have even Internet connection and have

broadband service so they believe that non-availability of

Internet infrastructure will not significantly impact online

shopping behaviour.

This study has few limitations. First, this survey limits us to a

pool of Internet users. Hence, the results may not be

generalised to non-Internet users. This may also restrict the

generalization of the findings. Due to limitation of time a

convenient sampling was done a random sampling would give

a better idea of Mumbai consumer as a whole.Also, the sample

size is small to be called a true depicter of population as the

study was limited to one city only. Inclusion of cultural and

value dimensions can provide a different perspective towards

Other Mumbai consumers.

People in Mumbai are using Internet for last few years (on an

average more than 3 years) for different purposes like,

banking, buying travel tickets etc. but not for anything for

which they do notneed to queue up. The results of this study

shed insights of online retailing in India – specifically factors

affecting Mumbai consumers' online buying behavior.

Although the convenience risk seemed to be the only factor

significantly affecting Mumbai consumers 'online purchases,

when looking at male and female perceptions, there were

different factors affecting male/female consumer's behaviors.

Perceived risk is significant for male but not for female, except

, ρ

ρ

ρ= 0.001

ρ= ρ= 0.007 for males

convenience risk (ρ= 0.001). For female attitude has been

significant factor for online shopping behavior while among

male innovativeness was significant which meant females

ρ

7. Limitations:

8. Conclusion:
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frame their opinion then they will go ahead without

considering risks if the process is easy and user friendly while

male will gauge various risks before shopping online. The

study found that the majority of people who bought online

more number of times were in the age group of 40-49 years.

This is different from common prediction that younger people

who will bemire proficient in Internet use and hence likely to

buy. Although customizing the system as per the requirement

for different demographic groups is not advisable, but the

system should be easy to use keeping in mind for

inexperienced customers and allowing experienced users

some customization options could be attractive.
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Abstract

The purpose of the study is to understand the association between level of education and type of innovations, level of

investment and type of innovations, number of employees and type of innovations. A quantitative, self administered based

questionnaire research is carried out on SMEs entrepreneurs in Mumbai to understand the association between level of

education and type of innovations, level of investment and type of innovations, number of employees and type of innovations.

The data is analyzed by doing cross tabulation and using chi-square test of independence. The research findings include a

significant dependence between level of education and type of innovations. However no significant dependence is found

between level of investment and type of innovation, number of employees and type of innovation. The research will help the

MSME based entrepreneurs to understand key variables that drive innovations.
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Introduction
It is important to understand that today's knowledge-based
world has a high pace of change which brings complexities and
uncertainties. In such a dynamic environment, firms need to
adapt to the external environment in order to remain
competitive and the only key to this is “innovation”. The
capacity of a firm to innovate and upgrade continuously, renew
its knowledge bases, its products, its structure etc will
determine its performance. However, for the individual
entrepreneur this information chaos is a boon and a curse both
as a lot of information is freely and easily available but choice
of correct information is becoming very critical.
It is now widely accepted that innovation is the key to survival
in a knowledge-based economy irrespective of its size or any
other attributes. Performances, growth, success of firms, all
rely on the capacity of the firms' to innovate continuously, for
which knowledge is the main ingredient. The requirement for
any innovation is either generating different knowledge or
maybe, more generally, combining existing pieces of available
knowledge in a different way or “entrepreneurial” way,
according to (Schumpeter, 1934), (Drucker, 1985) So the
question that arises now is that, what is the initial or first source
of novel ideas and from where do the knowledge which is used
by the entrepreneur originate from to introduce innovation in
his firms?
In order to understand these questions, this paper gives
empirical evidence of the relation between different factors
that determine innovations in SMEs located in Mumbai city.
The paper also tries to understand if innovation is dependent on
level of education, level of investment and number of
employees in the firms.
Innovation can be explained as “newness” related to products,
method of production, technology, organizational
configurations, markets etc and hence it is possible that
different innovation arises from different sources. Also,

innovations are usually or seldomly associated with improved
performance of SMEs firms leading to growth and
profitability.Thus the research question maybe formulated as
under:
RQ1: What are the essential factors that lead to different types
of innovation in SMEs?
RQ2: To understand if these factors are dependent or
independent of innovations in SMEs.

1. Defining Innovation:
What is innovation? The common feature attached to
innovation is “newness” But new to whom or maybe new is
what way? (Johannessen, 2001). There is no clear way to
distinguish innovation from non-innovation for the simple
reason that innovation comes in various shapes, degrees and
shades. (Schumpeter J. , 1934) differentiated innovation types
on the basis of object of change e.g product innovation,
process innovation, market innovation and organizational
innovation. Innovation can be differentiated on the basis of
“radicalness” i.e based on the extent of change. Radical
innovation is a revolutionary change. Rarely it may serve as
trigger for totally new technological trajectories (Dosi, 1982);
(Utterback, 1994)
Understanding about innovation also depends on the
background and status of the person. According to (Massa,
2008), innovation is perceived differently by an academician
as compared to an entrepreneur.Academics stress on scientific
novelty whilst for entrepreneurs – innovation is anything that
makes money. (Massa, Innovation and SMEs: misaligned
perspectives and goals among entrepreneurs, academics, and
policy makers., 2008); (Freel, 2005)
2. Operational definitions:
Operational definition 1: Completely new product has been
defined in this research as 100% new product.
Operational definition 2: Radical improvement has been

Theoretical background and operational definition:
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defined as 25% improvement on existing products.
Operational definition 3: Modification of the existing has been
defined as 10% improvement on existing products.
Operational definition 4: Minor alteration has been defined as
5% improvement on existing products.
Operational definition 5: No modification has been defined no
improvement on existing products.

a. Sample and Data
The primary data for this study was gathered in November
2015 via a self administered questionnaire among the SMEs
located in Mumbai.
The questionnaire was sent to entrepreneurs of SMEs located
in Mumbai. All respondents were informed well in advance
about the aim of the questionnaire by a letter of introduction
and the firms invited to sampling were contacted by a
telephone. All complete questionnaires were used for analysis.
Incomplete questionnaires were discarded.
b. Variables and measures
i. Dependent variable: The dependent variable used in the
study is the type of innovation introduced by a firm. The
purpose of the study is to identify the association between
innovation and level of education, level of investment and
number of employees in the firm.
ii. Independent variables: The main aim of this paper is to find
out the association between level of education of the
entrepreneur (independent variable), investment (independent
variable) and number of employees in the firm (independent
variable) and various innovations. (dependent variable).
c. Method ofAnalysis & Hypothesis:
The aim of analysis was to find out the association between
innovation and level of education, level of investment and
number of employees in the firm. The data was analyzed by
doing cross tabulation and using chi-square test of
independence.

DataAnalysis and Research methodology:

Out of the all the respondents, 77.5% had formal level of
education upto 15 , 17.5% had formal level of education upto
12 and only a meagre 5% had formal level of education upto
10 .

th

th

th

Out of all the respondents interviewed, 50% had an investment
of above 25 lakhs and upto 5 crores in plant and machinery,
42.5% had an investment upto 25 lakhs and only 7.5% had an
investment of above 5 crores and upto 10 crores in plant and
machinery.

Of all the respondents, 57.5% had 10 to 49 employees in their
firms, 20% had 1 to 9 employees in their firms and 22.5% had
50 to 249 employees in their firms.

40% firms had introduced innovations in their firms' in terms
of modifying the existing products, 20% firms had brought
about completely new innovations and an equal percent had
radically improved their products. 15% firms had minor
changes to existing products while a very small percent of 5%
had no innovations at all.
Ho1: Level of education and type of innovations are
independent of each other.

Investment * product_innovation Cross tabulation

Count

product_innovation Total

completely

new

radical

improvement

modification

of existing

minor

alteration

no

modification

education upto

1oth

1 0 0 0 1 2

upto

12th

1 1 2 3 0 7

upto

15th

6 7 14 3 1 31

Total 8 8 16 6 2 40

Education*Product_Innovation Cross Tabulation

Count

product_innovation Total

completely

new

radical

improvement

modification

of existing

minor

alteration

no

modification

invest

ment

upto 25 lakhs 2 3 6 4 2 17

above 25 lakhs & upto

5 crores
6 5 8 1 0 20

above 5 crores and

upto 10 crores
0 0 2 1 0 3

Total 8 8 16 6 2 40

Chi-Square Tests

Value Df Asymp. Sig. (2-sided)

Pearson Chi-Square 16.025
a

8 .042

Likelihood Ratio 11.243 8 .188

Linear-by-Linear Association .983 1 .321

N of Valid Cases 40

a. 12 cells (80.0%) have expected count less than 5. The minimum

expected count is .10.
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p-value is .042 which is less than alpha value 0.05 and hence
we reject the null hypothesis and conclude that both the
variables are dependent on each other.
Ho2: Investment in plant and machinery & type of innovations
are independent of each other.

Chi-Square Tests

Value Df Asymp. Sig.

(2-sided)

Pearson Chi-Square 9.237
a

8 .323

Likelihood Ratio 11.189 8 .191

Linear-by-Linear Association 1.263 1 .261

N of Valid Cases 40

a. 13 cells (86.7%) have expected count less than 5. The

minimum expected count is .15.

p-value is .323 which is more than alpha value 0.05 and hence
we accept the null hypothesis and conclude that both the
variables are independent on each other.
Ho3: Number of employees & type of innovations are
independent of each other.

no_employees * product_innovation Crosstabulation

Count

product_innovation Total

completely

new

radical

improvement

modification

of existing

minor

alteration

no

modification

no_employees

1 to 9 3 1 1 2 1 8

10 to 49 3 6 9 4 1 23

50 to 249 2 1 6 0 0 9

Total 8 8 16 6 2 40

Chi Square Tests

Value Df Asymp. Sig. (2-sided)

Pearson Chi-Square 9.268a 8 .320

Likelihood Ratio 10.889 8 .208

Linear-by-Linear Association .127 1 .721

N of Valid Cases 40

a. 14 cells (93.3%) have expected count less than  5. The minimum

expected count is .40.

p-value is .320 which is more than alpha value 0.05 and hence
we accept the null hypothesis and conclude that both the
variables are independent on each other.

The finding of the analysis was that there is a significant
dependence between level of education and type of
innovations. However no significant dependence is found
between level of investment and type of innovation, number of
employees and type of innovation.

Today, most jobs are created by rapidly growing, innovative
SMEs (Storey, 1994). The efforts put in research to understand
innovation in SMEs indicates the importance of it and the
controversy surrounding the nature of the phenomenon.
(Tether,1998). This study gives insights on the variables that
are associated with innovations in SMEs.

This study helps existing and new entrepreneurs to understand
the variables associated with innovations and thus put more
thrust so as to create innovative products leading to growth and
profitability of the firms.
Similar study can be conducted outside Mumbai for

Findings

Conclusions

Theoretical and practical implications

generalization of findings.

Innovations have different degrees or extent of importance and
uniqueness, depending upon who is asked (Freel, Patterns of
innovation and skills in small firms, 2005); (Massa,
Innovation and SMEs: misaligned perspectives and goals
among entrepreneurs, academics, and policy makers,, 2008).
For entrepreneurs, judging the actual degree of newness of
innovations in their firms may be difficult (Jensen, 2007). In
further research, the question of exact or actual degree of
newness/ novelty of innovations should be studied under close
scrutiny.
Data has been collected using convenience sampling.
This research suffers from a small sample size.
This research is restricted to Mumbai city and might not have
similar results if conducted on Pan India basis.
With all its limitations, the study has tried to throw light on the
various variables associated with the creation of different
innovations in SMEs. Moreover, each limitation paves way for
future research in this crucial area which is still poorly
understood.
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Abstract

This study investigates the nature of relationship of job satisfaction and organizational commitment. A sample of 300

samples from public sector bank selected randomly. Employees were given a Minnesota Satisfaction Questionnaire (Short

form) and Organizational Commitment questionnaire. Descriptive statistic, Pearson's product moment correlation coefficient

and Analysis of variance (ANOVA) were use to analyze the data. The result of the study shows that the mean value of job

satisfaction and organizational commitment were positively correlated to each other.
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Introduction
The term Job Satisfaction is quite frequently used in the
literature of industrial psychology for individual attitude
towards the specific aspects of total work situation. Since the
time when the occupation of individuals became a socially
significant phenomenon, social scientists focused their
attention on the problem of job satisfaction. Job satisfaction
refers to the general attitude of employees towards their job.
Job satisfaction describes how content an individual is with his
or her job.
Analyzing job Satisfaction and organizational commitment is
particularly crucial nowadays, as people often do not work at
the same organization or job throughout their lifetime. So once
an ideal candidate is chosen, organization will like to make a
great effort to retain those employees. An effective
organization will make sure that there is a spirit of co-operation
and sense of commitment and satisfaction within the sphere of
its influence.
Job Satisfaction represents several related attitudes which are
most important characteristics of a job about which people
have effective response. These are the work itself, pay,
promotion opportunities, supervision and workers (Luthans,
1998).
Commitment can be identified as three different types, which
include: Effective, continuance and normative commitment.
The attachment of the employee to their organization has
received a considerable attention in the fields of management
and organizational behavior. This attachment has been used
and defined in many ways over the years. However,
organizational Commitment has clearly emerged as the most
recognized and researched construct of the employee's
attachment or loyalty to the organization. A highly committed
person has the feeling that he is working for himself and not
somebody else. As a result, he develops a sense of
responsibility and does not require any external drive for his
job performance. Weiner (1982) suggested that Organizational
Commitment is likely to predispose employees to put in their
best in organizational programme activities. Venkatachalam

(1998) recognized that the concept of Organizational
Commitment has provide its usefulness not only as a
theoretical construct and as an empirical predictor, but also a
powerful tool which can also be used as an aid to achieve
higher levels of performance and discipline in an organization.
He found that the construct has been related to many important
outcome variables like performance, absenteeism, personnel
turnover, tenure, tardiness, etc.Organizational commitment
and job satisfaction are job related attitudes that have received
considerable attention from researchers around the globe. This
is because committed and satisfied employees are normally
high performers that contribute towards organizational
productivity.
There are not much research efforts taken to explore attitudinal
and behavioral aspects in the Public Sector Bank in Mumbai.
This study initiates an attempt to address this issue. This study
is intended to examine the relationship of job satisfaction and
organizational commitment among employees in the selected
public sector bank in Mumbai.

Public banks are corporal structure and play a significant role
in the economy worldwide, although faced by internal
competition among the private banks in India. Public sectors
banks are different from private sector banks in respect of their
organizational objective and mission, have displayed a feature
of central planning and administration. Public sector
employees have a tendency to be traditionalist and keep their
current position in the organization. However, in order to meet
the changing needs and demands of public institutions in the
global world, it is necessary to develop an organizational
commitment and as to develop a commitment like this, it is
important to increase job satisfaction and to put organizational
commitment into practice connected with job satisfaction.
Thus, this study would provide relationship between job
satisfaction and organizational commitment among manager
in selected public sector banks in Mumbai.

The present study believes to a large extent that the quality of

Relevance of the Study

Scope of the Study
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any study involves a wide range of activities in the gathering of
data within a given period. This study will try to examine the
relationship between job satisfaction and organizational
commitment, and also examine the effect of organizational
commitment on job satisfaction.

This study was limited to job
satisfaction as a dependent variable and organizational
commitment as an independent variable.

This study is centered on
employees in selected public sector banks in Mumbai.

The present study has been pursued with primary and
secondary data. The primary data was collected on the basis of
questionnaire, interview, discussion and observations of
stratified random sample survey of managers, officers and staff
of public sector bank in Mumbai. For the purpose of collection
of primary data the respondent are classified as:
a) Managers of Public Sector Banks.
b) Officers of Public Sector Banks.
c) Staff of Public Sector Banks

The general objective of the present research is “Relationship
between Job Satisfaction and Organizational Commitment in
Public Sector Banks in Mumbai.”
The objectives of the study are as follows:
1. To find out significant difference in job satisfaction among

managers, officers and staff in public sector bank in
Mumbai.

2. To find out significant difference in organizational
commitment among managers, officers and staff in public
sector bank in Mumbai.

3. To study the relationship between job satisfaction and
organizational commitment of employees in public sector
banks in Mumbai.

Based on the literature discussed this study would attempt to
answer the following questions:

1. There is no significant difference in job satisfaction among
managers, officers and staff in public sector bank in
Mumbai.

2. There is no significant difference in organizational
commitment among managers, officers and staff in public
sector bank in Mumbai.

3. There is no significant relationship between job
satisfaction and organizational commitment in public
sector banks in Mumbai.

The questionnaire method was used to collect the data. The
instruments used were:

Job satisfaction was assessed by means of intrinsic satisfaction
scale of Minnesota Satisfaction Questionnaire (Short form),
developed and standardized by Weiss, Davis, England and
Loftquist (1967) in the Industrial Relations department at the
University of Minnesota.

Organizational commitment was assessed with the15-item
Organizational Commitment Questionnaire devised by
Mowday, Steers and Porter (1979). Responses to each item are

1. Conceptual Scope:

2. Geographical Scope:

Sample Size

Objectives of the Study

Hypothesis of the Study

Instruments

a. Minnesota Satisfaction Questionnaire (Short form) :

b. Organizational Commitment Scale:

measured on a 5-point Likert scale.

1. Tabulation, percentage analysis and graphical
representation were used to find the extent of job satisfaction
and organizational commitment among manager, officer and
staff.
2. The descriptive statistics used in this study included means,
frequencies, percentages and standard deviations.
3. Karl Pearson's Product Moment Correlation analysis is used
to ascertain the relationship between two variables, whether
they are related or independent of each other. The significance
of the correlation coefficient was tested using t statistic at half
of the significance level.
4. One wayAnalysis of Variances (ANOVA) is used to find out
the significant difference among three groups i.e. manager,
officer and staff on the basis of their mean value.

Two self-administered questionnaires were personally
distributed randomly to the respondents with a covering letter,
detailing the nature of the study and assurances of
confidentiality. Detailed instructions were provided to
respondents on how questionnaires were to be completed and
returned.

For the purpose of analyzing the difference in job satisfaction,
the employees was classified into three groups based manager,
officer and staff. To compare the job satisfaction of these
groups, the means and standard deviations were found out. For
comparing the mean scores and testing its significance, the
method ofAnalysis of Variance (ANOVA) was applied and the
obtained F-ratio was tested for significance.

There is no significant difference in job satisfaction
among managers, officers and staff in public sector bank in
Mumbai.

There is a significant difference in job satisfaction among
managers, officers and staff in public sector bank in Mumbai.

Statistical tools used for analysis of data

Procedure

Result
1. Assessment of significant difference in job satisfaction
among managers, officers and staff in public sector bank in
Mumbai:

Ho:

H1:

Table 1: Data and Results of the Test of Significance of the
Difference between Means of the Job Satisfaction Scores of
Manager, Officer and Staff

Sources of Variation Degree of freedom Sum of Squares Mean Square F Value

Between Sample

Within Sample

2

297

3.044

162.248

1.522

0.546

2.786

Total 299 165.292

The 'F' ratio is referred for the 2 degree of freedom for greater
mean square variance and 297 degree of freedom for the
smaller mean square variance.
Critical Value of F= 3.04 at 0.05 level of significance.
Critical Value of F= 4.71 at 0.01 level of significance.
The computed value of F i.e. 2.786 is less than both the critical
value of F at 0.05 and 0.01 level of significance. Hence we
accept the null hypothesis and conclude that there is no
significant difference in job satisfaction among managers,
officers and staff in public sector bank in Mumbai.
2. Assessment of significant difference in organizational
commitment among managers, officers and staff in public
sector bank in Mumbai:
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For the purpose of analyzing the difference in organizational
commitment, the employees was classified into three groups
based manager, officer and staff. To compare the job
satisfaction of these groups, the means and standard deviations
were found out. For comparing the mean scores and testing its
significance, the method of Analysis of Variance (ANOVA)
was applied and the obtained F-ratio was tested for
significance.

There is no significant difference in organizational
commitment among managers, officers and staff in public
sector bank in Mumbai.

There is a significant difference in organizational
commitment among managers, officers and staff in public
sector bank in Mumbai.

Ho:

H1:

Table 2: Data and Results of the Test of Significance of the
Difference between Means of the organizational
commitment Scores of Manager, Officer and Staff

Sources of Variation Degree of freedom Sum of Squares Mean Square F Value

Between Sample

Within Sample

2

297

0.664

124.499

0.332

0.419

0.792

Total 299 125.163

The 'F' ratio is referred for the 2 degree of freedom for greater

mean square variance and 297 degree of freedom for the

smaller mean square variance.

Critical Value of F= 3.04 at 0.05 level of significance.

Critical Value of F= 4.71 at 0.01 level of significance.

The computed value of F i.e. 0.792 is less than both the critical

value of F at 0.05 and 0.01 level of significance. Hence we

accept the null hypothesis and conclude that there is no

significant difference in organizational commitment among

managers, officers and staff in public sector bank in Mumbai.

In order to find out whether there exists any significant

relationship between Job Satisfaction and Organizational

Commitment, the obtained data were subjected to correlation

analysis and the Pearson's Product Moment Coefficient of

Correlation was found out for the total sample and relevant

sub-samples. The significance of the correlation coefficient

was tested using t statistic.

There is no significant relationship between job

satisfaction and organizational commitment in public sector

banks in Mumbai.

There is significant relationship between job satisfaction

and organizational commitment in public sector banks in

Mumbai.

1. Assessment of relationship of mean score of job

satisfaction and organizational commitment in public

sector banks in Mumbai:

Ho:

H1:

N = 300
From the above data using Pearson's Product Moment
Coefficient of Correlation (r) relationship between job
satisfaction and organizational was calculated.

Job Satisfaction Organizational commitment

Job Satisfaction 1

Motivation 0.803 1

The significance of the correlation coefficient was tested using
t statistic with (n – 2) degree of freedom.
t statistic value calculated = 22.889
t statistic table value

298 degree of freedom.
The calculated value of t statistic (22.889) is more than the
table t statistic (1.968). Hence the null hypothesis is rejected.
This means that the correlation coefficient is significant and
hence the association between the two variable job satisfaction
and organizational commitment is significant.

Thus, it can be concluded from the above analysis that the job
satisfaction and organizational commitment of employees in
public sector bank is positively and significantly related. That
is, organizational commitment of employees increase, their
Job Satisfaction will also be enhanced and vice versa.

1. This study is an effort to find out relationship between only
two variables
2. Only Mumbai area was selected for the study.
3. The sample consists of only 300 public sector bank
employees
4. No private sector bank was selected for the study.

1. T. Oshagbemi, “Job Satisfaction and Dissatisfaction in
Higher Education,” Education & training, Vol. 39, No. 9,
1997 a, pp. 354-359.

2. P.C. Smith, L. M. Kendallt and C. L. Hulin, “The
Measurement of Satisfaction in Work andRetirement,”
Rand McNally, Chicago, 1969.

3. D.A. Yousef, “Organisational Commitment: A Mediator
of the Relationship of Leadership Behaviour with Job
satisfaction and Performance in a Non-Western
Country,” Journal of Managerial Psychology, Vol. 15,
No.1, 2000, pp. 6-24.

4. G. Beukhof, M.J. De Jong and W. J. Nijhof, “Employee
Commitment in Cjanging Organisation: An
Exploration,” Journal of European Industrial Training,
Vol.22, No. 6, 1998, pp. 243-248.

5. AThornhill, P. Lewis and M.N.K. Saunders, “The Role of
Employees Communication in Achieving Commitment
and Quality in Higher Education,” Quality Assurance in
Education, Vol.4, No. 1, 1996, pp. 12-20.

6. R.W. Rowden, “ The Relationship between Charismatic
Leade r sh ip Behav iou r and Organ i sa t iona l
Commitment,” Leadership & Organisation Development
Journal, Vol. 21, 2000, pp. 30-35.

7. R.T.Mowday, L. W. Poter and R. M. Steers, “Employee-
Organisation Linkage: The Psychology of Commitment,
Absenteeism and Turnover,” academic Press, Inc., New
York, 1982.

8. E. Luthans, “Organisational Behavior,” Irwin/ McGraw
Hill, NewYork, 1998.

9. L. Evans, “Deving Deeper into Morale, Job Satisfaction

= 1.968 at half of the significance
level(α/2=0.025 and

Conclusion of the study

Limitation of the study

REFERENCES:

International Journal of Research, 5 (2), Jan-Jun 201641

Shaikh Farhat Fatma et. al.

Job Satisfaction (x) Organisational commitment (y)

Σx1 Σx1
2 Σx2 Σx2

2 xy

4431.550

Mean1 = 3.765 Mean2 = 3.821

4505.4311146.3334418.1111129.533



and Motivation among Education Professionals: Re-
Examining the Leadership Dimension,” Educational
Management and Administration, Vol. 29, No.3, 2001,
pp. 291-306.

10. Davis, K. (1981). Human Behaviour at Work:
Organisational Behaviour. New Delhi: Tata Mc Graw
Hill.

11. L.T. Mullins, “Management and Organisational
Behaviour,” 5 Edition, Financial Times Management,
London, 1999.

12. J. Meyer and N. Allen, “commitment in the Workplace,”
SAGE Publication, Thousand Oaks, 1997.

13. D. Dodd – McCue and G.B. Wright, “Men, Women and
Attitudinal Commitment: The Effect of Workplace
Experiences and Socialisation,” Human Relationship,
Vol. 49, No. 8, 1996, pp. 1065-1089.

14. B. Mannheim, Y. Baruch and J. Tal, “Alternative Models
for Antecedents and Outcomes of Work Centrality and
Job Satisfaction of High – Tech Personnel,” Vol. 50, No.
12, 1997, pp. 1537 - 1562.

15. P. Morrow, “The Theory and Measurement of Work
Commitment,” JALPress, Greenwich, 1993.

16. S. M. Wiedmer, “An Examination of Factor Affecting
Employee Satisfaction,” 1998.

17. S. O. Salami, “Demographic and Psychological Factors
Predicting Organisational Commitment among Industrial
Workers,” Anthropologist, Vol. 10, No. 1, 2008, pp. 31-
38.

18. Hellrigriel, Slocum and Woodman, 2001. Organisational
Behaviour (9 ed). Ohio: South- Wesern College

th

Publishing.
19. Pinder, C.C., 1998, Work Motivation in Organisational

Behaviour. Upper Saddle River, N J: Prentice - Hall.
20. Van Niekerk , W.P. , 1987. Eie tydsedes tuur

(Contemporary Management). Durban: Butterworth.
21. Ayeni, C. O. and Popoola, S.O., 2009, Work Motivation,

Job Satisfaction and Organisational Commitment of
Library personnel in Academic and Research Libraries in
Oyo State Nigeria, Liabrary Philosophy and Practice,
9(2), 1-16.

22. J. Curry, D. Wakefield, J. Price and C. Mueller, “On the
Casual Ordering of Job Satisfaction and Organisational
Commitment,” Academy of Management Journal, Vol.
29, No.4, 1986, pp. 847-858.

23. Brown, J, and Sheppard, B, 1997, Teacher Librarians in
Learning Organisation. Paper Presented at the Annual
Conference of The International Association of School
Librarianship, Canada.August 25-30.

24. Mathew, T.C, 2003, A Study of Organisational
Commitment of Degree College Teachers in Relation to
Work Values, Self – Actualisation and Leader Behaviour
of Principals Indian EducationalAbstract, 4(1), 86-87.

25. K.S. Law, C.S. Wrong, and W.H. Mobley, “Toward a
Taxonomy of Multidimensional Constructs,” Academy
of Management Review, Vol 23, pp. 741-755, 1998.

26. B. James, R. Madupalli, R. Brian, and A.W. John, “The
Relationship of facets of sales person job satisfaction
with affective organisational commitment,” Journal of
Business and Industrial Marketing, Vol.22 , No.5, pp.
311-321, 2007.

International Journal of Research, 5 (2), Jan-Jun 201642

A Study on Relationship between Job Satisfaction and Organizational Commitment ...



International J. Res.
Vol. 5. No. 2. 43-46,

ISSN : 2231 - 6124
Jan-Jun 2016

Financial Inclusion in India
*Shamim Sayed

Abstract

Indian economy is growing at a rapid pace but the benefits of this growth are still not reaching the poor. They are still

trapped in the vicious circle of poverty. Despite of various measures to curtail social inequality, the Government has not been

successful in achieving inclusive growth. Financial inclusion is a process of ensuring access to financial services at affordable

costs to weaker, disadvantaged and low-income segments of society. It broadens the resource base of the financial system by

enhancing saving habits among rural population and by bringing them into formal banking structure, it protects their financial

wealth and facilitates easy access to formal credit. In the long run Financial inclusion leads to economic growth of the country.

However there rate of financial inclusion is very slow as compared to other developing countries. The present paper is an

attempt to study the concept, extent of Financial inclusion in India and the initiatives taken by GoI and RBI to enhance the pace

of Financial inclusion. At the end the paper discusses certain factors affecting access to financial services and also gives out

Prerequisites for the success of Financial Inclusion in India.

Keywords: Inclusive growth, financial instability, financial inclusion, Micro finance, financial literacy.
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“The test of our progress is not whether we add more to the
abundance of those who have much; it is whether we provide
enough for those who have too little.”
-

Indian Economy is said to be one of the most vibrant
economies of the world. There are talks about India becoming
a super power in a next few years. It is an eye- catching
destination for Foreign Investors. Despite of the healthy
progress of the economy, there is not much improvement in the
lives of the poor residing in our country. Statistics reveal that
India is still a home to one-third of the world's poor. The fruits
of economic development have not reached the lowest deciles
of our country. Various reforms are undertaken by the
government that attach great importance to removal of poverty
and to addressing the wide variations across states and the
rural-urban divide from time to time. Financial Inclusion is one
such measure that aims to bring the poor in the growth
trajectory in emerging economies, like India.Access to finance
by the poor and vulnerable groups is a prerequisite for poverty
reduction and social cohesion.
RBI defines Financial Inclusion as “a process of ensuring
access to appropriate financial products and services needed
by all sections of the society in general and vulnerable groups
such as weaker sections and low income groups in particular, at
an affordable cost in a fair and transparent manner by regulated
mainstream institutional players”. Therefore the objective of
Financial Inclusion is to extend financial services to the large
hitherto un-served population of the country to unlock its
growth potential. In addition, it strives towards a more
inclusive growth by making financing available to the poor in
particular.
The banking sector possesses tremendous potential to act as an
agent of change and ensure redistribution of wealth in the
society. It has shown tremendous growth in volume and
complexity over the last decade or so. Despite making

Franklin D. Roosevelt
Introduction

significant improvements in all the areas relating to financial
viability, profitability and competitiveness, there are concerns
that much needed banking services have not reached a vast
segment of the population, especially the underprivileged
sections of the society. Many studies have been undertaken to
find out the causes of financial exclusion and designing
strategies to ensure financial inclusion of the poor and
disadvantaged. This paper is one such attempt to understand
the behavior of financial inclusion in India.

1. To study the extent and progress of financial inclusion in
India.

2. To study the major initiatives and policy measures taken by
RBI and GoI for financial inclusion.

3. To suggest prerequisites for success of financial inclusion in
India.

The present study is descriptive in nature. The data used for the
study is secondary in nature and has been collected from RBI
bulletin, annual reports of RBI and Ministry of Finance, GoI,
Report on trend and progress of banking in India, various
reputed journals, newspapers and websites of RBI, NABARD
(National Bank for Agricultural and Rural Development) and
Ministry of Finance, Government of India (GoI).

The Concept of Financial inclusion was first introduced in
India in 2005 by K C Chakraborthy, the chairman of Indian
Bank. Mangalam Village was the first village in India where all
households were provided banking facilities. Norms were
relaxed for people intending to open accounts with annual
deposits of less than Rs. 50,000. General credit cards (GCCs)
were issued to the poor and the disadvantaged with a view to
help them access easy credit. In January 2006, the Reserve
Bank permitted commercial banks to make use of the services
of non-governmental organizations (NGOs/SHGs), micro-
finance institutions, and other civil society organizations as

Objectives of the study

Research Methodology

Origin and Extent of Financial Inclusion in India
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intermediaries for providing financial and banking services.
These intermediaries could be used as business facilitators or
business correspondents by commercial banks. The bank
asked the commercial banks in different regions to start a 100%
financial inclusion campaign on a pilot basis. As a result of the
campaign states or U.T.s like Pondicherry, Himachal Pradesh
and Kerala announced 100% financial inclusion in all their
districts. Reserve Bank of India's vision for 2020 is to open
nearly 600 million new customers' accounts and service them
through a variety of channels by leveraging on IT. However,
illiteracy and the low income savings and lack of bank
branches in rural areas continue to be a roadblock to financial
inclusion in many states and there is inadequate legal and
financial structure.
As per , only
58.7% of households are availing banking services in the
country. However, as compared with previous census 2001,
availing of banking services increased significantly largely on
account of increase in banking services in rural areas. The table
below shows the position of households availing Banking
services in India.

Government of India Population Census 2011

Table No.1: Position of Households availing banking services

Source: Department of Financial Services, GoI

As per the 51.4% of
farmer households are financially excluded from both formal/
informal sources. Of the total farmer households, only 27%
access formal sources of credit; one third of this group also
borrowed from non-formal sources. Overall, 73% of farmer
households have no access to formal sources of credit. Across
regions, financial exclusion is more acute in Central, Eastern
and North-Eastern regions. All three regions together
accounted for 64% of all financially excluded farmer
households in the country. Overall indebtedness to formal
sources of finance of these three regions accounted for only
19.66%. However, over the period of five decades, there has
been overall improvement in access to formal sources of credit
by the rural households.

NSSO 59th Round Survey Results

Table no.2 Select Indicators of Financial Inclusion, 2011

Various regulatory measures have been taken enabling the
banking system to play an important role in the economic
development of the rural areas. The two most prominent
measures are rural commercial bank branch expansion, thus
moving from class banking to mass banking and secondly,
priority sector lending and the formulation of specific
development programmes and action plans to facilitate credit
flow to the rural sectors.
Despite these measures even after 60 years of independence, a
large section of Indian population still remains unbanked. A
large number of rural households are found to be outside the
purview of institutional credit. This has led generation of
financial instability among the lower income group who do not
have access to financial products and services.

To extend the reach of banking to those outside the formal
banking system, Government and Reserve Bank of India
(RBI) are taking various initiatives from time to time some of
which are enumerated below:-
• with nil or very low

minimum balance as well as charges that make such
accounts accessible to vast sections of the population.
Banks have been advised to provide small overdrafts in
such accounts.

•
thereby simplifying procedures for opening such
accounts. The banks were also permitted to take any
evidence as to the identity and address of the customer to
their satisfaction including letters issued by the Unique
Identification Authority of India containing details of
name, address andAadhaar number.

• business
facilitators (BFs) as intermediaries for providing financial
and banking services. The BC model allows banks to
provide doorstep delivery of services, especially cash in-
cash out transactions, thus addressing the last-mile
problem. The list of eligible individuals and entities that
can be engaged as BCs is being widened from time to
time.

• to provide doorstep banking services
through the BC model where the accounts can be operated
by even illiterate customers by using biometrics, thus
ensuring the security of transactions and enhancing
confidence in the banking system.

• by leveraging ICT-based banking
through BCs to transfer social benefits electronically to
the bank account of the beneficiary and deliver
government benefits to the doorstep of the beneficiary,
thus reducing dependence on cash and*lowering
transaction costs.

• General purpose credit card)
facility up to `25,000 at rural and semi-urban branches of
banks to provide hassle-free credit to customers based on
the assessment of cash flow without insistence on
security, purpose or end use of the credit.

• Domestic scheduled
commercial banks were permitted to freely open branches
in tier III to tier VI centres with a population of less than

Major initiatives and policy measures taken by RBI and
GoI

Opening of no-frills account

Relaxation on know-your-customer (KYC) norms

Engaging business correspondents (BCs) and

Use of technology

Adoption of EBT

Introduction of GCC (

Simplified branch authorization:

International Journal of Research, 5 (2), Jan-Jun 201644

Financial Inclusion in India



50,000 under general permission, subject to reporting.
•

bricks and mortar :
to further step up the opening of branches in rural areas so
as to improve banking penetration and financial inclusion
rapidly.

•
Banks

were advised to draw up a road map to provide banking
services in every unbanked village having a population of
over 2,000 by March 2012. RBI advised banks that such
banking services need not necessarily be extended
through a bricks and mortar branch, but could also be
provided through any of the various forms of ICT-based
models. About 73,000 such unbanked villages were
identified and allotted to various banks through state-level
bankers' committees.

• RBI
advised all public and private sector banks to submit a
board-approved, three-year financial inclusion plan (FIP)
starting April 2010. These plans broadly include self-set
targets in respect of rural bricks and mortar branches
opened; BCs employed; coverage of unbanked villages
with a population above 2,000 as also other unbanked
villages with population below 2,000 through branches;
BCs and other modes; no-frills accounts opened,
including through BC-ICT; KCCs and GCCs issued; and
other specific products designed by them to cater to the
financially excluded segments.

Progress of financial inclusion since the launch of financial
inclusion plans clearly indicates that banks are progressing in
areas like opening of banking outlets, deploying BCs, opening
of BSBD accounts, grant of credit through KCCs and GCCs.
Detailed trends are furnished in the following charts.

Opening of atleast 25% of total number of branches as
branches in unbanked rural centres

Road map for providing banking services in unbanked
villages with a population of more than 2,000:

Financial inclusion plans of banks for three years:

Progress of Financial Inclusion in India

Increase in no. of branches of SCBs

Villages covered by banking outlets

Increase in no. of BSBD Accounts

Increase in no. of KCCs issued

Increase in no. of GCCs issued

Increase in No. of ATMs

Growth in SHG-Bank Linkage : As on March 2011, there are
around 7.46 million saving linked SHGs with aggregate
savings of Rs.70.16 billion and 1.19 million credit linked
SHGs with credit of Rs. 145.57 billion (Source: NABARD,
Status of Microfinance in India).
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Growth of MFIs:

Bank Credit to MSME:

Insurance Penetration in the Country: The

Equity Penetration in the Country: Th

Major factors affecting access to financial services
Some of the major factors affecting access to financial
services are:-
Psychological and cultural barriers-

Legal identity-

Level of income -

Various terms and conditions-

Structural procedural formalities-

Lack of financial literacy -

Place of living-

Social security payments-

At present, around 30 MFIs have been
approved by RBI. Their asset size has progressively increased
to reach Rs. 19,000 crore as at end Sept 2013.

Bank credit to MSME sector
witnessed a CAGR of 31.4% during the period March 2006 to
March 2012. Of total credit to MSME, public sector banks
contributed the major share of 76%, while private sector banks
accounted for 20.2% and foreign banks accounted for only
3.8% as on March 31, 2012.

total insurance
(life and non-life) penetration, in terms of the ratio of insurance
premium as a percentage of GDP increased from 2.32 in 2000-
01 to 5.10 in 2010-11. The life insurance penetration as a
percentage of GDP stood at 4.40 in 2010-11 while the non-life
insurance penetration remained at 0.71 during the same period.
In other words, there is vast untapped potential as regards
insurance penetration.

e number of investor
accounts accounted for a meagre 1.71% of total population of
the country.

Many people willingly
excluded themselves due to psychological barriers and cultural
barriers. A very general psychological barrier can be easily
noticed when older people find it difficult to use ATMs which
is the most convenient form of banking today.

Lack of legal identity like voter Id, driving
license, birth certificates, employment identity card etc. is also
a major factor affecting access to financial services.

Low income people generally have the
attitude of thinking that banks are only for the rich people.

Since banks are profit making
organizations they discourage the non-profitable customers
(poor) by the minimum balance requirements. While getting
loans or at the time of opening accounts, banks place many
conditions, so the uneducated and poor people find it very
difficult to access financial services.

It is very difficult for
people to read terms and conditions and account-filling forms
due to lack of basic education.

Lack of financial literacy and
basic education prevent people to have access to financial
services. Financial literacy involves encouraging people to use
various financial products through various economic agents
like NGOs, MFIs and Business Correspondents etc. People do
not know the importance of various financial products like
insurance, finance bank accounts, cheque facility etc.

Commercial banks operate only in profitable
areas. Banks set their branches and offices only in the
commercial areas. Therefore, people living in under-
developed areas find it very difficult to go for any bank
transaction in other areas again and again. Hence, they do not
go for any banking services.

In those countries, where the social
security payment system is not linked to the banking system,
banking exclusion has been higher.

Many banks have not developed the
capacity to evaluate loan application of small borrowers and
unorganized enterprises and hence tend to deny such loan
requests.

Based on the above study, the following prerequisites for the
success of Financial Inclusion are stated:
• Appropriate and efficient delivery models need to be

introduced to provide timely and cost effective credit
facilities.

• Strong collaboration among Banks, Technical service
providers and Business facilitators is needed for wider
coverage and expansion of banking facilities to the masses.

• Involvement of state administration at grass-root level is
important to design policies which are helpful to overcome
the friction that hinder the functioning of the market
mechanism to operate in favor of the poor and
underprivileged.

• Appropriate technology is the key to providing low cost
financial services in rural areas. It can reduce transaction
cost sharp ly and time taken by the banks in processing
applications, maintaining accounts and disbursing loans.

• Involvement of grass root level organizations like Farmers'
club and NGOs would lead to inclusion of the
disadvantaged as they ensure local participation and help
farmers in gaining access to credit and technology.

• Infrastructure development in terms of availability of
electricity, improved connectivity through provision of
rural roads and telecommunications, construction of
warehouses and market infrastructure is an essential
prerequisite for attaining greater inclusive growth and
greater demand for banking activities in rural areas.

• Financial education is required to ensure that large section
of population in urban and rural areas that do not have
access to formal banking and financial services.

• To reduce the transaction cost of operating accounts,
mobile banking needs to be promoted. Outreach can be
increased through intermediaries like SHGs, MFIs, civil
society organization and through the use of business
facilitators and business correspondents.

• Strong efforts are required to increase equity and insurance
penetration in the country.

1. Chakrabarty K.C (2011), “Financial Inclusion and
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Abstract

In the present research, the effort has been made to study the relation and impact of Emotional intelligence on

Organizational commitment of the employees working in the banking sector in Maharashtra. For this purpose, six banks were

taken- 3 public sector banks (PNB, SBI, Canara) and 3 private sector banks (Yes, ICICI, Axis) as sample covering three cities

(Mumbai, Pune and Nagpur). Goleman's emotional intelligence framework 1995 was used for data collection from employees

of above said leading banks. Different attributes of emotional intelligence were taken into consideration to analyse its

relationship with organizational commitment. SPSS 20 was used for data analysis. The empirical analysis revealed that there is

a difference of the impact of emotional intelligence on organizational commitment of the employees in private and public sector

banks.An analysis conducted derives meaningful conclusions for furthermore of research.

Keywords: Emotional Intelligence, Organizational Commitment, Private sector banks, Public sector bank
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Introduction:
The work environment is changing resulting in increasing
complexities both in business as well as in human behavior.
These changes become challenges for the individuals as well
as the organizations to compete and adapt themselves with the
same which has created the need for people with high
emotional intelligence level. It seems that in the recent years,
researchers and experts are becoming more interested in the
issue of emotional intelligence (Mayer et al., 2003). Emotional
intelligence was established by Salovey and Mayer in 1990's.
From then, the popularity of the notion within industrial and
organizational psychology, as an integral psychological factor
which determines the success of an occupation is increasing
(Palmer et al., 2003; Ciarrochi et al,. 2000). The notion has
been defined as “being a component and a part of social
intelligence which is about being able to monitoring one's own
along with the other's feelings and emotions, and having the
ability to discriminate them and make use of all the information
they find in guiding their thinking and actions” by Salovey &
Mayer (1990). This scientific definition of emotional
intelligence is probably one that has been widely accepted
(Zeidner et al., 2004).
High emotional intelligence leads to positive work attitudes
which in turn improves the performance management and
increases organizational commitment. The organizations need
to understand employees' performance competence which will
further improve and provide better services for increased
customer satisfaction which will further increase the sense of
belongingness of the employees. Employee satisfaction also,
in its own turn, enhances their commitment and loyalty which
further improves their productivity (Corporative leadership
council, 2013).
Organizational Commitment that can be defined as holding
conviction to organization's goals and values having tendency
towards significant efforts leading to achievements of such

goals as well as consuming interest to continue with the
organization can be one of the most fundamental ways
satisfying the managers concerns. (Clark et al., 2011).
Banking sector is considered to be the most dynamic industry
where productivity, adaptability and competitiveness are
considered to be the major factors for the growth of the
employees as well as of the organization. Due to the high
attrition rate in the recent years, it has created a downturn in the
organizational effectiveness in the industry which in turn
impacts the organizational commitment of the employees. The
study investigates the relationship between emotional
intelligence and organizational commitment which in turns
has an impact on the effectiveness of the organization.

“When it comes to improving organizational effectiveness,
management scholars and practitioners are beginning to
emphasize the importance of a manager's emotional
intelligence” (Sosik, Megerian, 1999, p.367)
Emotional Intelligence is defined as a person's self-awareness,
self-confidence, self-control, commitment and integrity, and a
person's ability to communicate, influence, initiate change and
accept change (Goleman, 1998).
The success of any organization in general as well as in service
organizations not only depends on the organization in taking
advantages of its human resources but also mainly on its staff
organizational commitment (Beukhof et al., 1998; Thorn hill
et al., 1996)
Cichy et al., (2007), studied the relationship between the
emotional intelligence and organizational commitment of
private club members and volunteer leaders of the committees
in a case study. The result of their research revealed that there
was a high significant difference between the individuals with
low emotional intelligence and the one's with high emotional
intelligence.
According to Abraham (2000), the social relation within the

Literature Review:
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organizations increases organizational commitment and
loyalty of the staff and since emotional intelligence highly
correlates with individuals' ability to cooperate with others,
they seem to enjoy more commitment with their respective
organization.
Zainal Arifin and Yahaya Mofd (2004), studied the effect of
emotional intelligence on organizational commitment of staff
in public and private sectors and represented a high significant
correlation between the two main variables.
According to Goleman (1998), Emotional intelligence consist
a set of social skills required to work in a team which can
influence the relationship in workplace. Thus, it impacts the
relationship between emotional intelligence and
organizational commitment (Mayer & Salovey, 1997)
Emotionally intelligent individuals are “optimistic”, a trait that
enables them to focus on the resolution, rather than the
reasoning (who is at fault). The work in any given organization
imposes difficulties that may result in feelings of frustration.
Emotionally intelligent individuals would know not to hold the
organization responsible for every feeling of frustration
(Abraham, 1999), as they are adept at placing themselves in
positive affective states, and are able to experience negative
affective states that have insignificant destructive
consequences (Salovey and Mayer, 1989-1990). This is
especially true for senior managers who have to reconcile the
feelings of frustration of conflicting interest groups within and
outside the organization. This can be done effectively only
when they are able to place themselves in a positive state of
dysfunctional emotions and use them in adaptive ways to
alleviate feelings of frustration. Furthermore, on the
fundamental level, people are motivated not only by the
rational exchange approach (Vroom, 1964), but also by the
extent to which its contents provide them with such
experiences as joy, excitement, surprise and frustration
(Ashforth and Humphrey, 1995). Thus, emotional intelligence
is expected to augment a higher level of affective commitment
to the organization, and diminish the level of continuance
commitment.

1. To examine the relationship between emotional
intelligence and organizational commitment of the
employees working in public and private sector banks

2. To investigate the difference between emotional
intelligence and organizational commitment in private
and public sector banks

1. High Emotional Intelligence in Employees leads to
enhanced organizational Commitment

2. There is a difference of Emotional Intelligence states &
its impact on Organizational commitment in Private and
Public sector banks

3. The difference may have a positive or a negative effect.

The nature of the study calls for an exploratory & descriptive
research. Exploratory research tends to analyze the research
with varying levels of depth by tackling current problems on
which no previous research has been done (Brown, 2006: 43).
On the other hand, the main essence of descriptive research is

Research Objectives:

Hypothesis:

Research Methodology
Research Design

to portray a definite representation of persons, situations or
groups. (Polit & Hungler 2004:716). Thus, to gauge the
relation between emotional intelligence and organizational
commitment and a comparison of the same between private
and public sector banks, the above two research designs were
appropriate for this study.

The objective of the study aims at employees working in
Banks in India. Six banks were randomly selected for data
collection i.e. 3 private (Yes, ICICI, Axis) and 3 public (SBI,
PNB, Canara) in the state of Maharashtra covering 3 cities i.e.
Mumbai, Pune and Nagpur for data collection.
Out of the sample of 500 questionnaires distributed, 400 filled
in questionnaires were received; out of which 300 were
complete, remaining 100 were abandoned on account of
incomplete information. Hence, with the explicit support of
bank authorities, data was collected conveniently from
employees working in the selected banks.

Survey methods were largely used for efficient and sound data
collection. Survey method is considered to be the most
extensively used technique for data collection specifically in
behavioral sciences (Angus & Katona, 1953:15). To extract
the most relevant information and help in better analysis of
data, survey method was used.
For effective use of the survey method, a questionnaire was
developed. The questionnaire was designed to gauge the
comparison of impact of emotional intelligence on workplace
behavior between the employees of public and private sector
banks.
The instrument was divided into two parts- personal
competence and social competence, which was further scaled
down into various competencies. According to Goleman's
model, Emotional intelligence is divided into personal and
social competence. The ability to manage oneself is called
personal competence, whereas social competence determines
how one handles one's relationships.
For this purpose, a Five Point Likert scale was created to gauge
the feedback. The bracket of the scale ranged from almost
never to almost always. Likert type or frequency scales use
fixed choice response formats and are designed to measure
attitudes or opinions. (Bowling,1997; Burns & Grove 1997).

The respondents were asked to rate themselves on their self
awareness, self confidence, emotional self control,
responsibility, adaptability, commitment and working
conditions.

The respondents were asked to rate themselves on their
empathy, service orientation, tolerance, communication,
teamwork and coordination, development of others, conflict
management and leadership.

The hypothesis was tested through the use of the following:
1. Pearson Chi-square
2. Bivariate analysis (Correlation)
3. Multivariate analysis (Regression)

The association between all the variables of Emotional

Sample

Instrumentation

Pearson Chi-square

Rationale of PartA: Personal Skills

Rationale of Part B: Social Skills

DataAnalysis and interpretation
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intelligence with organizational commitment was computed
using the Pearson chi-square method. A total sample of 300
employees (150 each) of private and public sector banks was
taken into consideration.
Table 1: Chi-square of emotional intelligence and
organizational commitment

Case Processing Summary

Cases

Valid Missing Total

N Percent N Percent N Percent

EQ * OC 300 100.0% 0 0.0% 300 100.0%

N Percent Assymp Sig.

(2 sided)

EQ*OC 300 100% .000

EQ*OC

(Private Banks)

150 100% .000

EQ*OC

(Public Banks)

150 100% .000

As depicted in Table 1, there was a significant relationship
between emotional intelligence and organizational
commitment (.000, p<5). Further, a significant relation was
found between emotional intelligence and organizational
commitment in private and public sector banks (.000, p<5).

The relationship between the variables of emotional
intelligence was determined using Pearson correlation with
organizational commitment.

CorrelationAnalysis

Table 2:Correlation Coefficients among Emotional
intelligence and organizational commitment

N Sig. EQ WB

EQ

OC

300 .000

.000

1

.523

.523

1

EQ

OC

150 .000

.000

1

.459

.459

1

Public Banks

EQ

OC

150 .000

.000

1

.583

.583

1

Private Banks

Emotional

Intelligence

(EQ)

Organizational Commitment Significance level

.106 (N=300) .000

Private Banks Public Banks Private Banks Public Banks

.121

(N=150)

.091

(N=150)

.000 .000

Emotional intelligence was positively correlated with
organizational commitment as seen in table no. 2 (r= .523, p<
.01). This shows that a change in emotional intelligence will
bring a change in organizational commitment of the
employees. Hence, increase in emotional intelligence will also
result in increase in organizational commitment of the
employees. Further, the extent of correlation between the
employees of private and public sector banks was found.
Though there was a positive correlation between emotional
intelligence and organizational commitment in both public
sector (r = .459, p<.01) and private sector (r =.583, p<.01)
banks but the extent of their relation was different in both the
sectors as seen in the table.

Summary of the Regression analysis of Emotional
intelligence in Relation to organizational commitment

Table 3
Regression analysis of Emotional intelligence and
organizational commitment

Linear regression of the impact of the independent variable
that is Emotional intelligence on the dependent variable which
is organizational commitment of the employees was found to
be statistically significant. Emotional intelligence was found
to have a significant impact on the organizational commitment
of the employees which explained that 10.6% of the variation
in the behavior of the employee by a change in emotional
intelligence as seen in Table no. 3

Dependent variable: OC

Research Findings

Conclusion and Implications of Future Research

On the basis of the analyses done above, Emotional
intelligence was found to be positively associated with
organizational commitment which implies that employees'
high in emotional intelligence were more connected to the
organization, hence high organizational commitment
“High emotional intelligence in employee's leads to enhanced
organizational commitment”. The findings in table no. 2
implies a positive correlation between emotional intelligence
and organizational commitment (r=.523, p<.01). This
indicated that an employee who was high on emotional
intelligence would be high on his organizational commitment.
These results get support from the research done by Sharma
(2005) conducted a study on understanding the relationship
between emotional intelligence and organizational
commitment of the executives working in manufacturing and
service sectors for at least 10 years. The findings state the fact
that employees who are emotionally intelligent are able to find
themselves more concerned with the organization, their
emotions get pacified with the working environment, which
makes them more committed. Emotional intelligent
employees show their concern for the organizations by
discharging their duties with responsibility and keep their
spirits high even in the critical times. Hence, emotional
intelligence and organizational commitment were related to
each other. To narrow down the study, a positive and distinct
correlation was depicted in both public sector (r=.459, p< .01)
and private sector (r=.583, p< .01) banks. This implies that
organizational commitment is more related to emotional
intelligence level in private sector as compared to employees
in public sector banks.Also there is a positive difference of the
impact of emotional intelligence on organizational
commitment as can be seen from the tables above which
describes that higher the emotional intelligence, higher will be
the organizational commitment of the employees and vica-
versa situation.
Hence,

This study helps the firms to identify the impact of emotional
intelligence on organizational commitment of the employees
in public and private sector banks. Future research can take up

“High emotional intelligence in employees leads to
enhanced organizational commitment”.
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how to nurture the emotional intelligence of employees in the
banking industry, given the high pressures involved in their
jobs in view of improving their performance. Also the future
research can take into account how national culture can affect
the emotional intelligence and organizational commitment of
the employees depending upon the type of industry as different
organizations have different contextual factors as well as
expectations. Future research can also be on the difference in
emotional states between the genders and designations using
various moderating variables.
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Abstract

Today's business managers face greater complexities than ever before. Running a shop on instinct is no longer sufficient.

The challenges and risks of taking appropriate decisions are mounting day by day. Data analysis and interpretation with the

help of suitable Statistical techniques provide managers with more confidence in dealing with uncertainty. In spite of the flood

of available data, enabling managers to more quickly make smarter decisions and provide more effective strategies for reigning

in the volatile marketing scenario. The paper focuses on different statistical tools adopted for consumer research especially with

reference to the influence of opinion leadership on the consumer decision process.
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Introduction

Business owners face many situations with outcomes that
seem unpredictable. For example, your main supplier of a
key batch of parts could have a lower cost, but more
uncertainty in delivery time. Data and statistics can be used to
concretely define and measure this uncertainty and predict
when the next shipment is coming. Managerial decision-
making with this statistical insight can avoid steering
production, costs and customer service into bad avenues.
Whether designing new products, streamlining a production
process or evaluating current vs. prospective customers,
today's business managers face greater complexities than ever
before. Running a shop on instinct no longer sufficient.
Statistics provide managers with more confidence in dealing
with uncertainty in spite of the flood of available data, enabling
managers to more quickly make smarter decisions and provide
more stable strategies for meeting the challenges and risks of
ever changing markets. The fact that the markets are very
dynamic in nature, there is a need to analyze the traits and
influences on the consumers especially women consumers.
Their buying decisions are very emotional, they seem to be
rational. The external influences play greater role in their
Buying Decision Process.
The impact of peer group on the different stages of buying
process need to be studied with the help of statistical tools in
order to draw valid and reliable conclusions. The predictability
of a valid interpretation will enable the marketers to draw
relevant strategies for effective marketing of their brands.
The following discussion centers around the application of
statistical tools for the study of women opinion leadership
impact on the followers.
Marketing opinion leaders were found to concentrate among
large family wives. This finding is quite expected, though,
because this is the group with more experience and more
involvement in daily marketing issues. Unmarried girls are
both less interested in marketing affairs and less experienced in
this area while older women whose children have already left

home (i.e., the matrons) have little current responsibility and
interest in daily marketing. The question of the direction of
influence, to be studied by cross-classification of the lifecycle
category of the influential with that of her follower, was,
unfortunately, unanswered in the Decatur study owing to
missing data.
The impact of peer group on the different stages of buying
process need to be studied with the help of statistical tools in
order to draw valid and reliable conclusions. The predictability
of a valid interpretation will enable the marketers to draw
relevant strategies for effective marketing of their brands.
The following discussion centers around the application of
statistical tools for the study of women opinion leadership
impact on the followers.
Marketing opinion leaders were found to concentrate among
large family wives. This finding is quite expected, though,
because this is the group with more experience and more
involvement in daily marketing issues. Unmarried girls are
both less interested in marketing affairs and less experienced
in this area while older women whose children have already
left home (i.e., the matrons) have little current responsibility
and interest in daily marketing. The question of the direction of
influence, to be studied by cross-classification of the lifecycle
category of the influential with that of her follower, was,
unfortunately, unanswered in the Decatur study owing to
missing data.
Highly gregarious women, those who have a large number of
friends and belong to several organizations, are more likely to
be marketing opinion leaders. This finding was very clear as
the proportion of opinion leaders was found to increase with
the level of gregariousness. This finding should come as no
surprise since opinion leaders exercise their influence through
their social ties when these ties are activated for the flow of
advice, information and influence. Moreover, as revealed in a
later study, the opinion leaders use their social networks to
obtain information.

One of the most promising personal measures related to
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leadership in terms of personal influence was intelligence, (For

example, in a review of the personal leadership literature,

Mann noted that “the best predictor of an individual's

performance in a group is intelligence” a conclusion

corroborated by later research). But the correlations found

between intelligence and leadership were rather modest

(average of .25) indicated that less than 10 percent of the

variance in leadership can be accounted for than 10 percent of

the variance in leadership can be accounted for using

intelligence as predictor. This result inspired the suggestion,

that the relation between intelligence and personal leadership

may not be linear, as some of the brightest individuals in the

group may have no impact whatsoever on their fellows: “there

may occur a no monotonic relation between how intelligent a

person is and the impression that same person leaves on group

decision making” argued Simonton who examined four

nonlinear models relating intelligence to personal influence.

The four models were progressively developed to provide

different curvilinear relations between intelligence (in terms of

IQ score) and the individuals influence over other group

members. The findings suggest that intelligence is not a

sufficient and powerful predictor of personal influence: “On

the contrary, we can surmise that other factors besides

intelligence must participate in the determination of who

becomes the leader of the group” Thus this study joined the

conclusions reached long before.

One of the most interesting results emerging from studies of

the relations between intelligence and leading is the suggestion

that leaders may not exceed the non-leaders by too large a

margin. Great discrepancies between the intelligence of one

member and of others militate against his emergence into and

retention of the leadership role, presumably because wide

discrepancies render improbable the unified purpose of the

members concerned and because the highly intelligent have

interests and values remote from those of the general

membership. Surprisingly, intellectual superiority does not

characterize the influential, even when controlling for other

variables and testing curvilinear relationships. This, in fact,

should be interpreted as suggesting similarity between the

influential and his or her followers: such similarity facilitates

common language, considerations, interests, values, and

evaluations. An intelligence gap between leader and follower

constitutes a barrier rather than a promoter of personal

influence. Yet, one should not confuse the variables of

intelligence and knowledge ability, for one of the most

consistent predictors of opinion leadership was the familiarity,

or knowledge ability of the leaders with the various aspects of

their issue category. Myers and Robertson focused on the

knowledge ability of opinion leaders in twelve different areas”
They distributed questionnaires regarding twelve topics to 400

household in the Los Angeles area. For each topic, the

respondents were rated by a self-designating scale of opinion

leadership as well as measures of knowledge, discussion,

interest, and innovativeness” the correlations between the

leadership scores and the various measures of knowledge and

interest are presented in table 1.1

Topics Discussions Knowledge Interest Innovativeness

Home entertainment .65 .59 .51 .58

House Furnishings .46 .52 .37 .42

House appliances .76 .76 .52 .43

Home upkeep .63 .52 .61 .33

Recreating/Travel .66 .75 .63 .65

Politics .73 .81 .73 .54

Child Upbringing .60 .55 .59 .38

Women’s Clothing .65 .85 .61 .75

Medical care .70 .54 .41 .29

Personal Care .82 .87 .69 .56

Cooking and food .74 .70 .78 .75

Automobiles .66 .61 .72 .70

Average R .67 .67 .60 .53

Note: all the correlations are significant, p< .01
(Source : “Dimension of opinion leadership, “ by James H.

Myers and Thomas S. Robertson, Journal of marketing
Research, 9, 1972 p. 43 table 1)
The correlations in table 1.1 are moderate to high, ranging
from a low of .37 (interest in household furnishing) to a high of
.87 (knowledge about cosmetics and personal care).
Averaging the correlations indicates that all three measures-
discussion about the topic, knowledge of it, an interest in it- are
strongly correlated with opinion leadership. Moreover, the
variance across topics or areas is not very large and all the
coefficients are statistically significant. Thus knowledge of
the issue or area is in excellent predictors of leadership in
politics, medical care, automobiles and recreation, clothing, or
cooking. Regardless of the subject are, an opinion leader must
be interested, involved, informed, and updated about his or her
area of expertise. The implicit assumption in examining the
personal influence of opinion leaders is that they are motivated
to talk about the product because of their involvement with It;
Product involvement remains the predominant explanation for
opinion leaders' conversations about products. The research on
opinion leader's involvement offered two models, relating the
two variables: moderating and mediating models. The
moderating relationship model suggests that enduring
involvement moderates the relationship between opinion
leadership and its characteristics (as communication activity,
influence, information seeking and giving), while the
mediating model implies that opinion leadership mediates
between enduring involvement and the characteristics of the
leaders. Not many studies attempted to distinguish between
these two alternatives but the few that did supported the
mediating configuration: according to this model enduring
involvement drives opinion leadership, which in turn accounts
for behaviors such as exerting influence, gaining knowledge
and sharing information and experience. It is dear from the
literature that across societies, cultures, times, and issues,
opinion leaders combine the attributes of high interest,.
Familiarity and knowledge ability. As these are strongly
interrelated reflecting the involvement in the issue (of
product), they are often collapsed into a single, powerful
predictor of personal involvement.

Several personality characteristics were related to
consumer opinion leadership. Myers and Roberts were
probably the first to measure personality characteristics with
regard to the opinion leaders. Focusing upon eighteen different
traits (using the California Psychological Inventory), they
concluded that none of the basic personality variables related
substantially to opinion leadership for any of the product areas

Personality Measures
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studied. However, later research did provide some significant
relationships: Summers found that women's clothing fashion
opinion leaders are more emotionally stable, assertive,
likeable, less depressive/self-deprecating, and more self-
confident than non-leaders. Opinion leaders were found to be
less dogmatic more innovativemore venturesome, more likely
to be confident ·in their appraisal of the product category, and
more socially active.B2 A recent attempt, reported by Chan
and Misra, is focusing on several measures, including
dogmatism, risk preference, public individuation, personal
involvement, and others.53 The subjects were 262 American
undergraduate students, who were asked to answer all the
questions in a booklet that contained both the opinion
leadership scale and a battery of other scales that covered
several personal characteristics (e.g., dogmatism. risk
preference, and others). The respondents' scores on the opinion
leadership scale served to classify them into leaders' and non-
leaders' groups (29.8 percent were classified as leaders and the
remaining 70.2 percent as non-leaders). Table 1.1 presents the
results of these comparisons.
Table 1.2
Comparison of Characteristics for Opinion Leaders / Non-
leaders

Characteristic Leaders Non- Leaders T P<

Personal involvement 105.72 80.82 10.78 .000

Product Familiarity 6.45 2.21 8.41 .000

Print Media Exposure 4.74 4.26 1.25 n.s.

Risk Preference 29.96 28.34 2.84 .005

Dogmatism 109.95 111.13 -.57 n.s.

Public Individuation 43.12 40.34 3.16 .002

(Source : From “Characteristics of the Opinion Leader: A New
Dimension,” by Kenny K. Chan and Shekhar Misra, Journal of
Advertising, 19, 1990, p.57, table 2.)

The discussion in the preceding tables indicates that
the personality traits were correlated with different
demographic variables of the individuals concerned. In
addition, the tools such as Factor Analysis, Cluster Analysis,

Conclusion:

Conjoint Analysis, Simulations and predictive statistical tools
such as exponential smoothing, regression analysis and
multivariate analysis could be used to bring about more
validity and reliability to the studies of the nature cited in this
paper. The selection of statistical tools depend to a great extent
on the nature of the research study, parametric or non
parametric, secondary data oriented or primary data oriented
and whether the results needed to be interpretative or
predictive.
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Abstract

The new generation urban women in India are active participants while making purchase decisions for their families.

Women in general and working women in particular need to be presentable and well-groomed. To meet these ends, they turn to

products like apparels, footwear, bags, accessories and grooming services like beauty parlours, spas etc..Women enjoy shopping

and for most women, shopping acts as a stress-buster. Working women in urban India are educated, self-sufficient and are

earning members of their families. Nowadays, women indulge in a lot of impulsive shopping. They not only shop in order to meet

their needs but also to satisfy their continuous craving for something novel. They lay a lot of emphasis to sheer beauty and

aesthetics of a commodity. Consumer research can be used to determine how consumers perceive products or brands on the

involvement and thinking/feeling dimensions. This information can then be used to develop effective creative options such as

using rational versus emotional appeals for increasing involvement levels of consumers. In this study we shall be looking at the

factors that propel women to purchase footwear.We shall also study if there exists an association between income of women and

their preference for branded footwear. We shall touch upon several aspects such as women buying behaviour with respect to

footwear, a brief about the footwear industry and the outcome of some past research done on the subject matter.
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Introduction
It has been estimated that women are the major decision
makers for their families with respect to purchases whether for
the family members or for themselves. A tremendous change
has taken place in the demographics of Urban Indian women
when compared to around five decades ago. Today, women are
more educated, independent, hold responsible and important
positions at their work places and have a great part to play
when it comes to decision making with respect to important
matters. Women make around 80% purchase decisions for the
family (Molly McCracken, 2001). Whether it is buying a
house, car, investments or purchasing apparels for their
parents, husbands or children. Women play multiple roles
during their lifetime and due to their sheer ability to exert
influence over all their relationships, they automatically
become the major decision makers. Also, women purchase
many products for themselves, for their self-grooming and for
their own well-being. Women in general and working women
in particular need to be presentable and well- groomed. To
meet these ends, they would need products like apparels,
footwear, bags, accessories and grooming services like beauty
parlours, spas etc.. Women enjoy shopping and for most
women shopping acts as a stress-buster. Working women in
urban India are educated, self-sufficient and are earning
members of their families.
The reasons for increased shopping frequency among women
are many. Firstly, they possess a lot of dispensable income,
secondly, since women face a lot of competition both
professionally as well as at a personal level, the pressure to
look good and presentable at all times further drives the need to

shopfor the latest products and accessories; thirdly, marketers
have become very aggressive with respect to their marketing
and promotional efforts due to which they are able to attract
more and more women consumers; fourthly the ease of
payments due to credit/debit cards has given a great impetus to
the shopping phenomenon among women; lastly, the advent of
online purchase has worked wonders for women as it has
increased the convenience of searching and selecting goods
online as well as getting products delivered at their doorsteps.
Apparels and footwear form a very important part of a
woman's attire. It nearly handles 60% of a woman's look. It is
therefore very essential for a woman to pay attention to these
two aspects of her personality. They play a huge role in
enhancing her overall presentability and make her able and
equipped to handle situations.

“Consumer behaviour are activities people undertake when
obtaining, consuming and disposing of products and services.
Obtaining refers to the activities leading up to and including
the purchase or receipt of a product. Consuming refers to how,
where, when and under what circumstances consumers use
products. Disposing includes how consumers get rid of
products and packaging.”(Blackwell et al; 2005).
Women now dominate consumer purchasing to such a degree
that some companies like Procter & Gamble have started
simply referring to consumers with the pronoun 'she'. The
world over, women are joining the workforce, earning their
own money and also driving the spending of their spouses –
they have become alpha consumers of planet earth. (B.
Brennan, 2011).

Literature Review
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Shoes, sandals and boots makes ones outfit look more
appealing.According to Mintel reports, women turn to shoes to
completely change their look. During the course of her life a
woman uses different sorts of footwear. Footwear has taken a
forefront with respect to fashion as it totally changes the look
of the apparel. Seven in 10 women aged 18-34 and 67% of
women aged 35-44 say they use footwear to complete or
change the look of their work clothes. It has been found that
younger women wear a very comfortable pair of shoes to office
and then change into something more stylish at work. (Mintel
Oxygen Reports; 2010)
The global footwear market has been sub-divided depending
upon types of footwear, consumer segments and by geography.
With respect to types of footwear, they are of two types –
athletic and non-athletic. Each of these two groups are further
divided into sub-groups. The segments for footwear are men,
women and children. The footwear market caters to 52% men,
36% women and 12% children globally. With respect to
geography, different markets exist in North America, South
America, Asia Pacific and Europe. The needs and wants of
different markets differ too.
The Indian retail industry has seen significant growth during
the past few years and so has caught the attention of many
foreign investors. The growth of the Indian retail industry has
been accelerated because of FDI (Foreign Direct Investment,
globalisation and liberalisation. The Indian footwear market is
divided into organised and unorganised sector.The major
players in the Indian footwear industry are Bata, Liberty,
Adidas, Metro etc. and there are also innumerable small
unorganised sector players. The Indian footwear industry is
growing at a rapid pace in order to meet the demands of a
growing educated consumer market. A majority of demands of
women consumers are presently met by the unorganised sector.
Only a fraction of women who belong to urban areas are able to
take advantage of the retail boom and shop for branded shoes at
retail malls. The footwear market holds considerable business
opportunities for marketers. (Wood L., 2012)
The positive points of the Indian footwear market compared to
other markets, is that Indian market inherently enjoys benefits
from low cost of production, abundant raw material, and a huge
consumption market. The footwear industry offers immense
opportunity both for meeting domestic demands as well as
export demand.
A study was conducted on 2356 women to study the
relationship between the lifestyle of women and their footwear
purchase preferences. It was found that the attribute
preferences vary across the different lifestyles of women. (V.R.
Uma, 2012)
A study was conducted in Taiwan to investigate what factors
make the difference in female shoes purchase intentions. It was
found through the study that female consumers rank the
highest importance to comfort, followed bystyle, colour, shoes
materials and collocability. (Yun Wang, 2014).
With respect to a study conducted in Sangli city with respect to
women's attitudes and preference towards footwear, it was
concluded that the tendency of women to prefer a particular
brand among footwear brand name, brand image plays an
essential role and women are highly satisfied with their choice
of footwear brand. (Yadav J. et al, 2013)

In an independent study by Swirl, an independent research
firm of 1,000 women shoppers it was found that even though
women are willing to share their personal information with
retailers online, they expect marketers to focus on improving
their in-store shopping experience. It was found that 76% of
women prefer to shop from stores rather than online. It has
been seen that though many marketers are busy building their
online capabilities, vast majority of women consumers don't
like to shop for clothes and shoes using their mobile phones.

1. To study the buying behaviour of women towards shoes
2. To find out the factors that influence women to buy shoes
3. To find out if there exists a significant association between

women's income and preference for branded footwear

H : There exists no significant association between income of
women respondents and their preference for branded footwear
H : There exists significant association between income of
women respondents and their preference for branded footwear.

Sample Description : Working women in the age group 25 to
50 residing in Greater Mumbai area.
Sample size : 50 respondents
Area of research : Select suburbs of Mumbai
Type of study : Descriptive cross sectional research
Data collection tool : Questionnaire
Sampling method : Non-probability sampling (Convenience
sampling) as we require women belonging to specific
demographic criteria.
Description of products under study :
Footwear :All footwear excluding casual footwear
Sources of data : This would basically be a primary research
ably supported by secondary data sources which would
complement the studies and strengthen the research effort.
Data Analysis tools used : Factor Analysis (SPSS – Statistical
package for Social Sciences) and Chi-Square test.
The questionnaire was framed with around 3 questions related
to demographic variables, 15 questions related to factor
analysis and additional 3 questions related to frequency,
purchase outlet etc.

1. The study has been conducted on women residing in
Mumbai and therefore cannot be applied to women residing
in other metropolitan cities or rural areas.

2. The sampling method used is Judgemental sampling and
therefore results could be biased.

3. The study has been conducted during a specific time period
February to May 2015.

4. The study concerns women buying behaviour and purchase
preference with respect to footwear only. The buying
behaviour of women will differ greatly with respect to
different product categories.

5. We shall be studying the buying behaviour of specific
segments of women, which cannot be generalised to other
segments such as teenagers and elderly women (age > 50).

6. The sample size being only 50 respondents, the accuracy of
the study would be limited

Objectives of the study

Hypothesis

Research Methodology

Limitations of the study

o

1
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Data Interpretation &Analysis
A. Demographic variables.

Comfort

B. Interpretation of FactorAnalysis Output

With respect to Age, it was found that 26% respondents
belonged to the age group of 25 to 30 years, 14% respondents
belonged to the age group of 36 – 45 years, 10% respondents
belonged to the age group of > 46.
With respect to Income, it was found that maximum
respondents were among the monthly income range Rs. 50000
to 60001, closely followed by Rs. 80,000 – 90,000.
It was found that 66% of respondents purchased footwear from
standalone stores and 30% respondents purchased footwear
from malls.
32% of the respondents possessed 9 – 10 pairs of shoes and
22% possessed more than 10 pairs. This shows the inclination
of women respondents to possess multiple pairs of shoes
despite having enough pairs to meet their needs.
All respondents unanimously voted for as the most
important aspect which women looked for in footwear.

Table 1

KMO and Bartlett's Test

Kaiser-Meyer-OlkinMeasure
of Sampling Adequacy.

.526

Bartlett's Test of Sphericity Approx. Chi-Square 432.679

df 105

Sig. .000

Case Processing Summary

N %

Cases Valid 50 100.0

Excludeda 0 .0

Total 50 100.0

Communalities Table 2

Initial Extraction

Luvshop 1.000 .700

Frqftw 1.000 .821

attrgdftwr 1.000 .811

grtgdftwr 1.000 .917

ftcompapp 1.000 .835

purftpr 1.000 .431

ftwrsale 1.000 .815

ftwrdisc 1.000 .909

ftwrcomf 1.000 .833

ftwrfit 1.000 .696

favftwr 1.000 .826

ftwronln 1.000 .896

ftwrbrand 1.000 .482

salesrole 1.000 .583

atmosstr 1.000 .727

Extraction Method: Principal Component
Analysis.

Total Variance Explained

Comp

onent

Initial Eigenvalues Extraction Sums of

Squared Loadings

Rotation Sums of Squared

Loadings

Total % of

Varianc

e

Cumula

tive %

Total % of

Varianc

e

Cumul

ative %

Total % of

Variance

Cumula

tive %

1 4.277 28.513 28.513 4.277 28.513 28.513 2.537 16.915 16.915

2 2.463 16.420 44.933 2.463 16.420 44.933 2.459 16.395 33.310

3 1.805 12.036 56.969 1.805 12.036 56.969 2.422 16.146 49.456

4 1.459 9.728 66.697 1.459 9.728 66.697 2.196 14.642 64.098

5 1.278 8.521 75.218 1.278 8.521 75.218 1.668 11.121 75.218

6 .922 6.150 81.368

7 .749 4.991 86.359

8 .689 4.593 90.952

9 .456 3.038 93.990

10 .276 1.841 95.832

11 .197 1.313 97.144

12 .153 1.022 98.166

13 .125 .832 98.998

14 .085 .569 99.567

15 .065 .433 100.00

Table 3:

Extraction Method: Principal Component Analysis.

1 2 3 4 5

luvshop -.084 -.068 .504 .652 -

.101

frqftw -.352 -.234 -.519 .605 .084

attrgdftwr -.371 -.219 .559 -.448 .335

grtgdftwr .673 -.074 -.358 -.137 .558

ftcompapp .736 -.112 -.028 .074 .524

purftpr .025 .648 .015 -.084 -

.061

ftwrdisc -.171 .698 -.300 .195 .514

ftwrcomf .869 -.161 .095 .175 -.113

ftwrfit .767 -.036 .123 .295 -.061

favftwr -.065 .094 .779 .307 .333

ftwronln -.791 -.348 .104 -.134 .346

ftwrbrand .418 .419 .054 -.299 -.198

salesrole -.160 .739 .047 -.082 -.052

atmosstr .671 .414 .321 -.027 .040

Extraction Method: Principal Component Analysis.

a. 5 components extracted.

Table 4 Component Matrixa

Component

1 2 3 4 5

luvshop -.084 -.068 .504 .652 -

.101

frqftw -.352 -.234 -.519 .605 .084

attrgdftwr -.371 -.219 .559 -.448 .335

grtgdftwr .673 -.074 -.358 -.137 .558

ftcompapp .736 -.112 -.028 .074 .524

purftpr .025 .648 .015 -.084 -

.061

ftwrsale -.599 .617 -.004 .267 .065

Table 5 Rotated

Component Matrixa

Component

1 2 3 4 5

luvshop .170 -.060 -.198 -.184 .771

frqftw .136 .089 -.058 -.889 -.030

attrgdftwr -.820 -.166 -.028 .248 .222

grtgdftwr .142 -.047 .901 .046 -.283

ftcompapp .204 -.136 .869 .103 .098

purftpr .136 .540 -.090 .334 -.043

ftwrsale -.137 .769 -.370 -.191 .176

ftwrdisc -.042 .895 .275 -.174 -.033

ftwrcomf .616 -.400 .445 .268 .156

ftwrfit .605 -.235 .407 .204 .259

favftwr -.253 .102 .097 .150 .848

ftwronln -.829 -.038 -.201 -.405 .057

ftwrbrand .281 .154 .060 .589 -.167

salesrole .030 .668 -.209 .304 -.015

atmosstr .375 .140 .361 .616 .240

Extraction Method: Principal Component

Analysis.

Rotation Method: Varimax with Kaiser

Normalization.

a. Rotation converged in 16 iterations.

Component Transformation Matrix

Compo

nent 1 2 3 4 5

1 .612 -.269 .612 .422 -.007

2 .210 .893 -.086 .390 .007

3 -.276 -.176 -.143 .507 .784

4 .495 .145 -.003 -.611 .601

5 -.511 .280 .773 -.200 .154

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.
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Table 1 shows two tests that indicate the suitability of your data

for structure detection. The

is a statistic that indicates the proportion

of variance in the variables that might be caused by underlying

factors. In this study, the result of Bartlett's test of sphericity

and indicates that the data are appropriate

for factor analysis.Table 2 shows the

As evident from the Table 3, we find the five factors extracted

together accounts for of the total variance.

(Information contained in the original 15 variables).

Hence we have reduced the number of variables from 15 to 5

underlying factors. Looking at the Rotated Component Matrix

(Table 5) , we can see that the variables “Footwear has to be

comfortable” and “footwear should have a good fit” have

loadings of 0.616 and 0.605 on factor 1.

“I prefer to purchase footwear from a Sale” and “Discounts

induce me to purchase footwear” have loadings of 0.895, 0.765

and on factor 2. “I feel great when I wear a good footwear” and

“footwear has to complement my apparel” have loadings of

0.901 and 0.869 on factor 3.

“I prefer branded footwear” & “Atmosphere of the store

influences my buying decision” have loadings of 0.589 &

0.616 on factor 4. “I love shopping” & “I wear my favourite

footwear to every occasion” have loadings of 0.771 & 0.848 on

factor 5.

Depending upon the above mentioned details we can name the

5 factors in the following manner :

Factor 1 : Functionality factor

Factor 2 : Economy factor

Factor 3 : Feel good factor

Factor 4 : Experience factor

Factor 5 : Leisure factor

H : There exists no significant association between income of

women respondents and their preference for branded footwear

H : There exists significant association between income of

women respondents and their preference for branded footwear.

Kaiser-Meyer-Olkin Measure of

Sampling Adequacy

(0.00) KMO (0.526)

75.218 %

C. Test ofAssociation between variables

o

1

Case Processing Summary

Cases

Valid Missing Total

N Percent N Percent N Percent

Income * ftwrbrand 50 100.0% 0 .0% 50 100.0%

Income * ftwrbrand Crosstabulation

ftwrbrand

Totally

disagree

Totally

agree

Total Agree Totally

agree

Total

Income 40001-50000 Count 0 1 7 1 1 7

% within

Income

.0% 14.3% 100.0

%

14.3% 14.3% 100.0

%

50001-60000 Count 1 1 15 2 1 15

% within

Income

6.7% 6.7% 100.0

%

13.3% 6.7% 100.0

%

60001-70000 Count 1 0 8 4 0 8

% within

Income

12.5% .0% 100.0

%

50.0% .0% 100.0

%

70001-80000 Count 1 0 6 2 0 6

% within

Income

16.7

%

.0% 100.0

%

33.3% .0% 100.

0%

80001-90000 Count 0 2 10 7 2 10

% within

Income

.0% 20.0

%

100.0

%

70.0% 20.0

%

100.

0%

90001-100000 Count 0 0 4 4 0 4

% within

Income

.0% .0% 100.0

%

100.0% .0% 100.

0%

Total Count 3 4 50 20 4 50

% within

Income

6.0% 8.0% 100.0

%

40.0% 8.0% 100.

0%

Income* Footwear brand Cross tabulatione

Chi-Square Tests Table 1

Value df
Asymp. Sig.

(2-sided)

Pearson Chi-Square 31.549a 20 .048

Likelihood Ratio 34.784 20 .021

Linear-by-Linear
Association

10.557 1 .001

N of Valid Cases 50

a. 28 cells (93.3%) have expected count less than 5.
The minimum expected count is .16.

Directional Measures Table 2

Value
Asymp. Std.

Errora

Nominal by
Nominal

Lambda Symmetric .297 .084

Income Dependent .200 .092

ftwrbrand Dependent .414 .112

Goodman and
Kruskal tau

Income Dependent .139 .041

ftwrbrand Dependent .268 .077

a. Not assuming the null hypothesis.

Symmetric Measures Table 3

Value

Approx.

Sig.

Nominal by

Nominal

Phi .794 .048

Cramer's V .397 .048

Contingency

Coefficient

.622 .048

N of Valid Cases 50

Here the income group is the independent variable and
preference for branded footwear is dependent variable. It has
to be noted that when the income rises, the preference for
branded footwear increases.
The small value of Pearsons Chi-square (0.048) clearly states
that there is significant association between the dependent and
independent variable (Table 1). The Chi-squared test is
carried out at 95% confidence level .
The Contingency Co-efficient gives us the measure of the
strength of the output. If the values are between 0.5 and 1, there
exists a strong correlation between the two variables. In this
case the Contingency co-efficient value is 0.622 (Table 3).
Lambda is a measure of reduction in error in measuring the
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association between the two variables. Here, the value of
lambda is 0.20 which means that 20% of error is reduced in
predicting preference of branded footwear when income of
women consumers is known (Table 2).
Thus from the above data we accept the Alternate hypothesis
and reject the Null hypothesis and we can conclude that there
exists an association between income of women respondents
and their preference for branded footwear.

Women are the major decision makers in their families. They
make purchase decisions for their families as well as for
themselves. When it comes to grooming, women depend on
apparels, footwear and parlour services to complete around
60% of their looks. Women today are educated, well-informed
and knowledgeable and possess a lot of dispensable income.
For them, shopping is an enjoyable activity.
Nowadays, women are not satisfied with just one pair of
footwear; they possess multiple pairs. It is therefore evident
that for most women, footwear purchase is dictated by hedonic
value than utilitarian value. However it was found out that
comfort was the major aspect which women looked out for in
footwear. We therefore decided to conduct a study to find out
the factors that influence women to purchase footwear. We also
tried to study if there is an association between income of
women consumers and their preference for branded footwear.
Through our study we arrived upon five factors which dictates
women's attitude towards footwear preference. Also we found
out that there exists an association between income of women
and preference for branded footwear. As income of women
increases, their preference for branded footwear increases.
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Abstract

Financial literacy levels in urban areas, especially among mercantile community, aregenerally assumed to be

significantly high. The present paper, by focusing on Bohra Community – a leading mercantile community in Mumbai

Metropolitan Region, tries to empirically underscore the flipside of such a generalized assumption.
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Introduction
Financial literacy is a highly neglected area both at individual
as well as at institutional levels. Of late the consequences of not
being financially literate and the enormity of the problem have
sunk in. The importance of educating general public in the area
of financial matters is increasingly catching the imagination of
policy makers.
Purpose of the proposed research project is to make a studied
attempt in understanding the level of financial literacy in urban
India, especially of the Bohra Community in the Mumbai
Metropolitan Region, the financial hub of India.

Financial literacy levels of BohraCommunity in
Mumbai Metropolitan Region is significantly high

Given the present policy emphasis on financial inclusion the
importance of assessing the level of financial literacy and
inculcating financial education is enormous. Again recent
global crisis are increasingly centered on financial markets,
given this scenario, the importance of financial literacy as a
measure of safeguard becomes obvious.
Major international institutions and RBI alike are emphasizing
on financial literacy as an important variable of financial
stability & empowerment. The present research project is a
humble attempt to contribute towards this knowledge pool.

RBI in its draft report, 'National Strategy for Financial
Education' released on August 15, 2012recognisesthe
importance of financial literacy and financialeducation that
can play a vital role in financial inclusion and inclusive growth.
The draft National Strategy envisages ways towards creating
awareness and educating consumers on access to financial
services, availability of various types of products and their

Statement of the problem
Hypothesis:

Significance/justification of the problem

Review of the literature
1

features; changingattitudes to translate knowledge into
responsible financial behaviour; and making consumers of
financial services understand their rights and obligations.
Sameer Kochhar& K. C. Chakrabarty (2009)emphasised on
broadening the meaning and definition of financial inclusion,
at policy making levels, from merely opening of bank accounts
and creating channels for Electronic Benefit Transfer (EBT) to
a more inclusive concept. It stresses on financial literacy, at all
levels and spectrum, as a means towards attaining the goal of
financial inclusion in true sense.
Hemantha Kumar Pamarthy, in his 'Financial inclusion
project of UNDP in 7 UN Focused states (2012)' report,
highlighted the importance of Literacy and Financial Literacy
(FL) towards Financial Inclusion. The report re-emphasised
the fact that without knowing the fundamentals, the
disadvantaged people will continue to be innocent, gullible
and in some cases unknowingly irresponsible too. One of the
primary objectives of Financial Literacy would be to help the
disadvantaged practice thrift and induce them to save, access
credit, use the funds to find a better livelihood, earn income
and thus join the mainstream from exclusion. The report, in its
summary conclusion, further confirmed the perception that in
the journey from illiteracy to empowerment and client
protection “Financial Literacy plays an important and efficient
tool towards Financial Inclusion and Client Protection”In
order to gauge the strength and weaknesses of financial
education worldwide and to identify opportunities for
improvement, Visa – a global payments technology
companyhad conducted a survey between February and April
of 2012 with 25,500 participants in 28 countries. The said
survey placed India at 23 position in its overall country
ranking for most financially literate countries.

questionnaire was developed; the questionnaire
included questions seeking information on socio –
demographic data and other explanatory variablesof the
individuals. The questionnaire intended to examine the
financial literacy of the individuals by asking basic questions
about savings, investment, interest rates, indebtedness,

2

3

rd

5

4

Methodology: 1. Design/Methodology/Approach: The
project mainly depends on primary data source for which
a detailed

1.

2.

3.

4.

5.

National Strategy for Financial Education (2012)

Speeding Financial Inclusion (2009), Sameer Kochhar &K. C. Chakrabarty

Financial literacy as a tool for financial inclusion and client protection', a report based on the study

undertaken under financial inclusion project of UNDP in 7 states and discussions on UNDP supported

microfinance community of practice, Solution Exchange, November, 2012

International Financial Literacy: BAROMETER 2012'

OECD INFE (2011) Measuring Financial Literacy: Core Questionnaire in Measuring Financial Literacy:

Questionnaire and Guidance Notes for conducting Internationally Comparable Survey of Financial

literacy. Paris: OECD
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insurance, nomination, maturity period of financial assets,
Provision for post-retirement, etc.
Given the constraints, namely; cost, time and manpower,
approximately 200 random samples from geographically
stratified Bohra community individuals within the Mumbai
metropolitan region were collected. The aforesaid explanatory
information pertaining to literacy levels were then used to
prepare a rank on the scale of zero to one. Individuals scoring
0.5 and above were categorised as being financially literate and
those scoring less than 0.5 were categorised as being not so
financially literate.

Since the majority of the data
collected is either ordinal or nominal in nature, Non –
Parametric statistical tool namely, Binomial Logistic
Regression were used for analysis.

2. Data processing procedures:

Descriptive Statistic : Logistic Regression

6

Case Processing Summary

UnweightedCasesa N Percent

Selected Cases Included in Analysis 184 100.0

Missing Cases 0 .0

Total 184 100.0

Unselected Cases 0 .0

Total 184 100.0

a. If weight is in effect, see classification table for the total number

of cases.

Dependent Variable Encoding

Original Value Internal Value

0 0

1 1

The collected data pertaining to literacy levels of the sample
population was processed to generate scores on the scale of
zero to one. Individuals scoring 0.5 and above were
categorized as being financially literate and assigned the value
1. Those scoring less than 0.5 were assigned the value 0 and
categorized as being not so financially literate.

Categorical Variables Codings

Frequenc

y

Parameter coding

(1) (2) (3)

@24_Educationlevel_Self7 1 48 1.000 .000 .000

2 52 .000 1.000 .000

3 68 .000 .000 1.000

4 16 .000 .000 .000

@3_MaritalStatus8 1 156 1.000 .000

2 20 .000 1.000

3 8 .000 .000

@14_Incomesufficient9 0 104 .000

1 80 1.000

@28_SoleEarning10 0 84 .000

1 100 1.000

@1_Gender11 0 78 .000

1 106 1.000

7
@24_Educationlevel_Self 01 pertains to professionally qualified individuals, 02 pertains to graduate and

above educational level respondents, 03 pertains to individuals educated up to HSC levels, 04 was reserved for

those individuals reporting as not having any formal education.
8

@3_Maritialstatus: 01 is assigned to married individuals; 02 is assigned to individuals reporting being single

and those reporting Divorced/Separated/Widowed were assigned the value of 03
9

@14_IncomeSufficient; 01 was assigned to those individuals who responded, ‘Yes’ to the question pertaining

to sufficiency of income.
10

Individuals reporting as sole earners for the family were assigned 01
11

@1_Gender, 01 represents Male respondents

Block 0: Beginning Block

Classification Table a,b

Observed Predicted

RANK Percentage

Correct0 1

Step 0 RANK 0 104 0 100.0

1 80 0 .0

Overall Percentage 56.5

a. Constant is included in the model. b. The cut value is .500

Variables in the Equation

B S.E. Wald Df Sig. Exp(B)

Step 0 Constant -.262 .149 3.113 1 .078 .769

Block 1: Method = Enter

Omnibus Tests 12 of Model Coefficients

Chi-square Df Sig.

Step 1 Step 108.820 8 .000

Block 108.820 8 .000

Model 108.820 8 .000

Model Summary

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square

1 143.118a .446 .599

a. Estimation terminated at iteration number 6 because parameter estimates

changed by less than .001.

Hosmer and Lemeshow Test

Step Chi-square13 df Sig.

1 15.652 8 .048

12
Omnibus tests test whether the explained variance in a set of data is significantly greater than the

unexplained variance, overall.

13
A chi-squared test, also referred to as ² testχ , is any statistical hypothesis test in which the sampling

distribution of the test statistic is a chi-square distribution when the null hypothesis is true. A chi-squared test

can then be used to reject the hypothesis that the data are independent.

Contingency Table for Hosmer and Lemeshow Test

RANK = 0 RANK = 1 Total

Observed Expected Observed Expected

Step 1 1 12 11.975 0 .025 12

2 14 13.945 0 .055 14

3 18 16.949 0 1.051 18

4 18 18.051 2 1.949 20

5 12 13.165 4 2.835 16

6 8 10.331 10 7.669 18

7 10 8.214 10 11.786 20

8 8 6.010 14 15.990 22

9 0 4.073 22 17.927 22

10 4 1.287 18 20.713 22

Classification Table a

Observed Predicted

RANK Percentage

Correct0 1

Step 1 RANK 0 78 26 75.0

1 8 72 90.0

Overall Percentage 81.5

a. The cut value is 0.500

Variables in the Equation

B S.E. Wald D

f

Sig. Exp(B

)

95% C.I.for

EXP(B)

Lower Upper

Step

1a

@1_Gender(1) 2.721 .585 21.651 1 .000 15.195 4.830 47.803

@3_MaritalStatus 16.286 2 .000

@3_MaritalStatus(1) -.294 1.375 .046 1 .830 .745 .050 11.025

@3_MaritalStatus(2) -4.150 1.666 6.209 1 .013 .016 .001 .412

@24_Edu_Self 34.127 3 .000

@24_Edu_Self(1) 3.522 1.014 12.066 1 .001 33.845 4.640 246.897

@24_Edu_Self(2) 2.986 1.003 8.869 1 .003 19.799 2.775 141.265

@24_Edu_Self(3) .136 .969 .020 1 .888 1.146 .172 7.652

@28_SoleEarning(1) -3.066 .584 27.590 1 .000 .047 .015 .146

@14_Incomesufficient(1) 1.092 .466 5.493 1 .019 2.982 1.196 7.434

Constant -2.307 1.368 2.843 1 .092 .100

a. Variable(s) entered on step 1: @1_Gender, @3_MaritalStatus, @24_Educationleve l_Self, @28_SoleEarning,

@14_Incomesufficient.

The test statistic of logistic regression, as reported above,
seems robust enough to merit consideration. This applies to all
the criterion of analyzing logistic regression, namely; sample
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size requirement, overall test of relationship, classification
accuracy and sample problems:
1. Logistic regression calls for a minimum of 10 valid cases

per independent variable included in the model, though a
preference is always for 20:1. Our analysis reports 184
valid cases and 5 independent variables that were actually
included in the model. The ratio turns out to be 37.0 to 1,
which is sufficiently above the minimum requirement.

2. Hosmer and Lemeshow Test reports Chi square static
15.652 at step 1, after the independent variables are added
to the model, with the p-value of <0.05. Thus conclusively
rejecting the null hypotheses of there being no relationship
between dependent and independent variables.

3. None of the b coefficient of independent variable reported
standard error greater than 2 indicating existing of no
numerical error and that the data being fit for
interpretation.

4. For independent variables to be classified as useful
predictors the classification accuracy rate should be 25%
or more then proportional by chance accuracy rate. With
the calculated classification accuracy rate of 81.5 being
sufficiently higher than 63.5%, the calculated
proportional by chance accuracy, the criteria of calculated
accuracy rate be greater the or equal to 25% of calculated
by chance accuracy is satisfied.

Model

Findings
Keeping all other variable constant the odds of male
respondents being financially literate turns out to be 15.195
times greater. A one point increase in marital status of being
single reduces the chances of respondent being financially
literate by approx., 2% points.
Post-Graduation or professional/technical qualification flare
well on financial literacy counts. Chances of being financially
literate increases by close to 34 times and 20 times for a one

point increase in respondent reporting their educational
qualification as post-graduation or any professional/technical
qualification respectively were as, odds of being financially
literate reduces to 1.146 time if a respondent is reporting HSC
or less as his/her educational qualification.
Sole earner are likely to be financially literate by less than 5%
points, were as odds of being financially literate increases by
approx., 3 time for each point increase in respondent reporting
that their income is sufficient to their standard of living.

With respect to the respondents classifying themselves as;
female, single, less educated, sole earning member in the
family and not possessing sufficient amount of income, the
stated null hypothesis of financial literacy levels of Bohra
Community in Mumbai Metropolitan Region being
significantly high, stands rejected.
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Introduction:

Purpose of the study:

Hypothesis:

Methodology:

Women occupy half of the world. However, their security
has been an issue; their survival with reputation and self-
respect has been a problem. Woman is the subject matter of
exploitation in and outside the home; she has no safe place in
this world to live in. Karnataka is known for Information
technology hub in India and 7 place in the literacy rate, so
many laws were made to protect women. But over the decades,
crime against women has emerged as one of the most serious
problem faced by women in the state.

In the ancient Indian women held a high place of respect in
the society as mentioned in Rig-Veda and other scriptures.
Volumes can be written about the status of our women and their
heroic deeds from the Vedic period to the modern times. But
later on, because of social, political and economic changes,
women lost their status and were relegated to the background.
Many evil customs and traditions stepped in which enslaved
the women and tied them to the boundaries of the house (D.
Kumuda 2012). Crimes against women constitute a violation
of their human rights and victims of such violence need special
attention and comprehensive assistance.

The main purpose of the study is to observe the trend of
crime against women in Karnataka, the present study deeply
analyses the 6 years data and will provide valuable suggestions
to the problems.

H : There is no variation in crime rate against women in
Karnataka year by year.
H : There is a variation in crime rate against women in
Karnataka year by year.

Data for the study has been taken from purely secondary
sources, like Publication of NCRB, New Delhi and from the
SCRB, Bangalore. To analyze the data researcher has used

th

o

1

simple tools like Percentage, mean, Standard Deviation,
Coefficient of Variation and chi-square test used to understand
variations in crime rates.

The present study has been derived from the analysis of
data from the NCRB and SCRB and the study is confined to
only IPC cases against women in the Karnataka state only.

Government of India and Karnataka are implementing
various Laws for the benefit and protection of Women. Some
of the Laws is as under:

The Dowry ProhibitionAct, 1961
The Immoral Traffic (Prevention)Act, 1956
The Indecent Representation of Women (Prohibition) Act,
1986
The Commission of Sati (Prevention)Act, 1987
Equal right for women in parental property (Amendment)
Bill 2004
Protection of Women from Domestic ViolenceAct 2005
Equality before law for women (I.CArticle 14)
The State not to discriminate against any citizen on
grounds only of religion, race, caste, sex, place of birth or
any of them (I.CArticle 15(i))
The State to direct its policy towards securing for men and
women equally the right to an adequate means of
livelihood (I.CArticle 39(a)); and equal pay for equal work
for both men and women (I.CArticle 39(d))
The State to make provision for securing just and humane
conditions of work and for maternity relief (I.CArticle 42)

The above laws are meant for protection of women.
Although crimes against women have been increasing over the
years. As per the data of 2012-13, total number of police
stations in Karnataka is 926 including 10 women police
stations. To understand the ratio of crimes against women

Limitations of the study:

Laws against Protection of women:

brief information

Crime rates against women in Karnataka:

Ø

Ø

Ø

Ø

Ø

Ø

Ø

Ø

Ø

Ø
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Table No: 1 Proportion of crimes rates against women in
total IPC crimes

Year
Total Crime against

Women (IPC Crimes)

Growth

Rate

Total IPC

Crime

Growth

Rate

% of Total

IPC Crimes

2008 6099 - 127540 - 4.78

2009 6616 8.48 134042 5.10 4.93

2010 7458 12.73 142322 6.18 5.24

2011 8022 7.56 137600 -3.32 5.82

2012 8671 8.09 134021 -2.60 6.46

2013 9942 14.66 136689 1.99 7.27

Total 46808 - 812214 - 5.76
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The above table
reveals that the
proportion of IPC
crimes committed
a g a i n s t w o m e n
towards total IPC
crimes has increased
continually during

last 6 years from 4.78% in 2008 to 7.2% during 2013.Atotal of
9942 incidents of crime against women were reported in the
state during 2013 as compared to 8671 during 2012 recording
an increase of 7.27% during 2012. These crimes have
continuously increased during 2008 to 2013 with 6099 in 2008,
6616 cases in 2009, 7458 cases in 2010, 8022 cases in 2011.

Table No: 2 Trends in Crime against women in Karnataka

Year Kidnapping Rape
dowry

death
Molestation

Sexually

harassment

Torture

by

husband

&

relatives

Total

Crime

against

Women

(IPC

Crimes)

2008 758 446 259 1954 44 2638 6099

2009 408 509 264 2186 64 3185 6616

2010 586 586 248 2544 83 3411 7458

2011 715 639 267 2608 81 3712 8022

2012 1070 621 218 2978 100 3684 8671

2013 1359 1030 227 3913 137 3276 9942

Total 4896 3831 1483 16183 509 19906 46808

AVG 816.00 638.50 247.17 2697.17 84.83 3317.67 7801.33

Max 1359 1030 267 3913 137 3712 9942

Min 408 446 218 1954 44 2638 6099

SD 344.18 205.02 20.37 693.13 31.85 394.89 1400.59

CV 0.422 0.321 0.082 0.257 0.375 0.119 0.180

Source: Various NCRB Reports

Note:Average, Max, Min, S.D and C.V areAuthors calculations

Crime head wise analysis:

Kidnapping & Abduction

Rape

Dowry Death

Incidence of these cases has
increased by 21.26% in 2013 over 2012. In the year 2013, 1359
cases were reported under this head as against 1070 in 2012
and 715 in 2011.

: A total number of 446 rape cases were registered during
the year 2008 as against 1030 cases during 2013.

: 277 Cases of Dowry death were reported in
2013 while 218 cases were reported in 2012. Thus there is an
increase of incidence of dowry death cases by 27.06% in 2013
when compared to 2012.

Torture

Molestation

Sexual Harassment

Crime rate variations from 2008 to 2013 in Karnataka:

Expected Values:

(Cruelty by Husband and or Relatives): A total of
3,276 cases were reported in the state for the year 2013. In the
year 2012, the incidences of such cases were 3,694.

: The Incidence of Molestation cases in the State
during the current year increased by 31.39% percent when
compared to the year 2012. 3,913 cases were reported in 2013
compared to 2,978 cases reported in the year 2012.

: A total of 137 cases were reported under
this head of crime in the year 2013 compared to 100 cases
reported in the year 2012.

To understand the variations in Crime rate we used Chi-square
test

Column total* Row total

Expected values =

Grand total

.

Year kidnapping rape
dowry

death
Molestation

sexually

harassment

Torture

by

husband

&

relatives total

2008 637.94 499.17 193.23 2108.61 66.32 2593.71 6098.98

2009 692.01 541.48 209.61 2287.35 71.94 2813.58 6615.97

2010 780.08 610.39 236.28 2578.46 81.09 3171.65 7457.95

2011 839.08 656.56 254.15 2773.45 87.23 3411.5 8021.97

2012 906.96 709.67 274.71 2997.83 94.29 3687.5 8670.96

2013 1039.9 813.7 314.98 3437.26 108.11 4228.02 9941.97

Total 4895.97 3830.97 1482.96 16182.96 508.98 19905.96 46808

D.F=(r-1)*(c-1) = (6-1)*(6-1) = 25

Calculated value for - E ) / E ]

=902.13

Table value of for 25 d.f =37.652

is much greater than

tabulated value, it is highly significant at 5% level of

significance. Hence we reject the null hypothesis at 5% level

of significance and conclude that the year by year the crime

against women is increases.

1. Create awareness about end to exploitation against

women.

2. Educate every one and provide information about gender

sensitization.

3. Effective Implementation of judicial and police powers

against women crime.

4. Special courts must be set up for cases of crime against

women.

5. Women's commission must be given more punishing

powers beyond suggestion powers.

6. Special training to handle the cases should be imparted to

police forces.

At least one special cell should be created at the district

level for ensuring better registration and progress of

investigation and monitoring of crime against women

Χ = Σ [(O

Χ

Since calculated value Χ

2 2

2

2

r, c r,c r,c

0.05

Inference

Suggestions to control crime against women:

7.

.
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Conclusions:
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The study summarizes the data from NCRB and

SCRB with a view to study trends of crimes against women in

Karnataka state. Sexual and domestic violence is a cause and

consequence of gender discrimination and it needs to be

situated within a gender equality framework. A number of

legislations have been enacted to protect the rights of women

keeping the constitutional spirit and global treaties in mind.

However protection of women is far from being achieved.

Eliminating this violence's in access to education and

educational attainment are key elements.
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Introduction
India is a country with vast majority of the workers

depending on the informal sector for livelihood. 86 percent of
the total workers belong to informal sector. However their
share in national output is only 50 percent approximately. Most
of these workers are either casual in nature or are self-
employed. These workers have no security, no legal contract,
no health benefits and other benefits extended to the workers of
the formal sector (Kannan, K.P. and J. Breman, p.1). Their
vulnerability is extended by the necessity to remain mobile due
to the saturation and lack of demand in the primary agricultural
sector. They generally have to work outside the place of their
birth and face many uncertainties due to unfamiliar conditions,
work expectations and job profile. Further they are, by and
large, paid much less than the nominal wage for any particular
job owing to basic limitations like lower education, poor skills
and dearth of capital.

The National Commission on informal sector has
suggested a “leveling up” strategy targeted at promulgating a
“social floor” of labour rights and standards improving the
conditions of the workers by lowering the scale of multiple
vulnerabilities which account for their misery. In days of lean
seasons or failure of agriculture due to vagary of the nature,
force many of these rural households (having no land or
smaller holdings) to migrate under distress to sustain their
families; especially from those areas where agriculture is
basically depended upon monsoon. Often these migrants end
up in city slums, live in unhygienic conditions and supply the
bulk of unskilled and semi-skilled labour to manufacturing and
service sector in urban areas, often at lower wages than
prescribed under law. Those who could not migrate depend
upon meager assets which they sell or mortgage, cut back on
their consumption including food, health care and education of
their children To address these issues discussed above the
Government of India (GOI) came up with a new programme

called National Rural Employment Guarantee Act (NREGA)
in 2005, but it was implemented on 02-02-2006. Later it was
later renamed as the "Mahatma Gandhi National Rural
Employment Guarantee Act" (or, MGNREGA), on 02-10-
2009. Starting from 200 districts on 2 February 2006, the
NREGA covered all the districts of India from 1 April 2008. Is
an Indian labor law and social security measure that aims to
guarantee the 'right to work'. It aims to ensure livelihood
security in rural areas by providing at least 100 days of wage
employment in a financial year to every household whose
adult members volunteer to do unskilled manual work. It is one
of the important schemes being implemented by government
to achieve inclusive growth the statute is hailed by the
government as "the largest and most ambitious social security
and public works programme in the world. In its World
Development Report 2014, the World Bank termed it a "stellar
example of rural development"

The main provisions ofAct are:-
Employment to be given within 15 days of application for
work.
If employment is not provided within 15 days, daily
unemployment in cash is to be paid.
Employment within 5 km radius, else extra wages to be

paid.
At least one-third beneficiaries have to be women.
Gram Sabah will recommend works.
Gram Panchayat to execute at least 50 percent of works.
PRIs have a principle role in planning & implementation.
Transparency, accountability & social audit would be
ensured through institutional mechanism at all levels.
Grievance redressal mechanism to be put in place for
ensuring a responsive implementation.

The other intended benefits from MGNREGA apart from job

Provisions of MGNREGA

Ø

Ø

Ø

Ø

Ø

Ø

Ø

Ø

Ø
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creation and improving livelihood conditions of the rural
poor are:
To reduce distressed migration from rural to urban areas
and from one part of rural to another part of rural areas
Creation of durable assets in rural areas
Invigorating civic and community life and enlivening of
PRIs as they have been entrusted to formulate, implement
and monitor the scheme
Empowerment of rural women through opportunity to
earn income independently and to participate in social
groups
Overall development of rural economy
Promotion of inclusive growth and development
Multiplier effects on the economy

indicated some design
principles that can strengthen the MGNREGA in their article.
The authors suggested that the GPs have to be given the
responsibility for all operational activities while state
government is made responsible for overall monitoring and
regulation of the process. Citizens must play a great role in
monitoring of the programme through social audits and
community score cards.

has carried out the preliminary
appraisal based on the secondary data and explained that
NREGA has no problems for the budget. Its allocation is only
marginally higher than what was spent in the past by the
government on various rural employment programmes. It is a
demand-driven scheme and it has fallen far short of meeting
demand in some states. The fund utilization ratio also varies
widely across states. She recommended urgent need for
coordination across the levels of governments.

opined that the success of the scheme could
be assured if the responsibility of implementation is given to
the elected representatives i.e., the Panchayat and not the
Block Development Officer or Gram Sevaks. Generally, in
strong PRI system, the BDOs and Gram Sevaks work under the
control of PRIs only.

opined that NREGA has the potential to
provide “big push” in India's regions of distress. To realize
MGNREGS potential the role of civil society organizations is
crucial. He also opined that MGNREGS calls for a new self-
critical politics of fortitude, balance and restraint

To know the implication of MGNREGA
To study the achievements of MGNREGAscheme

This present study is completely based on only secondary data.
The data for this study collected from various sources
including Government reports, articles, journals, books and
Ministry of Rural development.

Around $ 1, 29,000 crores have been disbursed directly
as wage payments to rural households.

Ø

Ø

Ø

Ø

Ø

Ø

Ø

Ø

Ø

Ø
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Objectives of the Study

Methodology

Significant Achievements from MGNREGA on Rural
Development

Ø

Ø

On an average; five crores households have been
provided with employment every year since 2008
1348 crores person-daysemployment have been
generated

Ø Scheduled Castes and Scheduled Tribes have accounted
for 51% of the total person-days generated

Table A: State wise distribution of works and
expenditure incurred under the scheme (2006-11)

Ø Increasing Outreach to the poor and marginalized,
self targeting in nature, the programme had high
work participation from marginalized groups like
SC/ST (38%), Women (53%). The MGNREGA has
reduced the traditional gender wage discrimination,
particularly, in the public works sector and has had
a positive impact on the socio- economic status of
the women.

Various studies have shown promising trends in the
MGNREGA. Seventy percent of MGNREGA expenditure is
on wages. MGNREGA has significantly increased the
bargaining power of labour. There has been an increase in
overall average minimum wage paid to labourers working in
agriculture, increase in number of days the agricultural labour
households get the work and annual income of these
households MGNREGA creates “Green Jobs” as 70 percent
work relates to water conservation, droughtproofing,
plantation and afforestation. Productivity effects of
MGNREGAhave been reported and there has been significant
improvement in ground water (Source:ASCI, IHD),

Outcome of MGNREG Programme in Indian Rural
Development

S.

No

State No. of

Works

% of

works

Expenditure

on works
(in Rs millions)

%

Expenditure
Share

1. Andhra Pradesh 55101 4.0 41069 12.1

2. Assam 5815 0.4 8668 2.5

3. Bihar 436 0.0 23293 6.8

4. Chhattisgarh 63500 4.6 15412 4.5

5. Gujarat 40540 2.9 7393 2.2

6. Haryana 6615 0.5 2076 0.6

7. Himachal Pradesh 38282 2.8 4582 1.3

8. Jharkhand 50520 3.7 11969 3.5

9. Karnataka 194116 14.1 19123 5.6

10. Madhya Pradesh 123288 8.9 33500 9.8

11. Maharashtra 1366 0.1 3222 0.9

12. Odisha 64098 4.7 14812 4.3

13. Punjab 6537 0.5 1569 0.5

14. Rajasthan 15799 1.1 28963 8.5

15. Tamil Nadu 1343 0.1 21725 6.4

16. Uttar Pradesh 369776 26.8 52688 15.5

17. Uttarakhand 14258 1.0 3746 1.1

18. West Bengal 148068 10.7 23341 6.9

19. Other states/
Union Territories

178143 13.1 23580 7

India 1377601 100.0 340731 100.0

Source: Computed by the authors based on the data available
in the public domain at www.nrega.nic.in
Table B: Performance of MGNREGA across different
indicators

FY FY FY FY FY FY

2006-07 2007-08 2008-09 2009-10 2010-11 2011-12

200 330 615 All Rural All Rural All
Rural

Districts Districts Districts Districts Districts District
s

Number of HHs
provided

2.10 3.39 4.51 5.3 5.5 5.06

employment (in   crore)

Person days (in crore) [% of total person days]

Total 90.5 143.59 216.32 283.6 257.2 218.76
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SC 22.9 39.4 63.4 86.5 78.8 48.47

[25] [27] [29] [30] [31] [22]

ST 32.9 42.1 55.0 58.7 53.6 40.92

[36] [29] [25] [21] [21] [19]

Women 36.8 61.2 103.5 136.4 122.7 105.27

[40] [43] [48] [48] [48] [48]

Others 34.6 62.2 97.9 138.4 124.8 129.38

[38] [43] [45] [49] [48] [59]

Average person day per 43 42 48 54 47 43

Household

Funds Allocated and Utilized (In Crore)

Budget Outlay 11300 12000 30000 39100 40100 40000

Central Release 8640.85 12610.39 29939.60 33506.61 35768.95 29189.
77

Total available fund 12073.5 19305.8 37397.06 49579.19 54172.14 48805.
68(including OB)

Expenditure 8824 15857 27250 37905 39377 37072.
82

Average wage per day(  ) 65 75 84 90 100 111

Average cost per day (  ) 97 110 126 134 153 169

Works Detail (in lakh)

Total works taken up 8.4 17.9 27.8 46.2 51.0 80.8

Works completed 3.9 8.2 12.1 22.6 25.9 27.6

Water conservation 4.5 8.73 12.79 23.4 24.3 48.81

[54] [49] [46] [51] [48] [60]

Provision of irrigation

facility to land owned by 0.81 2.63 5.67 7.73 9.15 9.52

SC/ST/BPL/S&MF [10] [15] [20] [17] [18] [12]

and IAY beneficiaries

Rural Connectivity 1.80 3.08 [17] 5.03 [18] 7.64 9.31 13.86

[21] [17] [18] [17]

Land Development 0.89 2.88 [16] 3.98 [15] 6.38 7.04 6.32

[11] [14] [14] [8]

Any other activity 0.34 0.56 0.28 0.98 1.06 2.31

[4] [3] [1] [2] [2] [3]

Table B gives a statistical account of the performance of
MGNREGA among different aspects and across different
classes of society. Asset creation and utilization of allocated
funds have also been used as an indicator to measure the
success of MGNREGA. The table shows the participation of
different vulnerable groups; women, Scheduled Caste (SC)
and Scheduled Tribe (ST) have increased till 2009-10 and
shows decline following years. The funds in terms of nominal
figures increased all these years except for year 2012-13. The
nominal figure for average wage paid also increased over time.
However in terms of physical assets created, the programme
shows an upward trend over the years, but a caution of words
here will be appropriate, it may be due to the some of these
works are taken over to the next year.

Source: Compiled and computed from the official report of MGNREGA 2013

Table C: MGNREGA and employment and wage incomes
of rural households

2006-07 2007-08 2008-09 2009-10

Government expenditure on MGNREGA as 0.22 0.35 0.53 0.65

percent of GDP (in current prices)

Number (million) of households provided with 21.0 33.9 45.1 52.6

Employment under MGNREGA

Person days of employment provided per 43.0 42.0 48.0 53.9

household under MGNREGA

Number (million) of households provided with 2.1 3.6 6.5 7.1

100 days of employment under MGNREGA

Wage ( ) paid per day of employment 65.0 75.0 84.1 90.2

Total wage income generated by MGNREGA 58825 107692 182004 255793

(Million )

Total wage income earned from employment in 793600 908600 1030884 1152759

agriculture (million   )

Increase (%) in wage income of rural 7.4 11.8 17.7 22.2

households attributable to MGNREGA

However, there is much scope for improvement under
MGNREGA. For, an average rural household got only 54
days, instead of the promised 100 days, of employment in
2009-10, and just 13 percent of the rural households (who
found employment under MGNREGA) actually got wage
employment for 100 days. The wage paid per day of
employment also remained below the stipulated Minimum
wage of 100. If the obligation of the government defined by
MGNREGAis to be fully met, considerable further expansion
of MGNREGAwill have to occur. Despite the incomplete and
deficient implementation, however, MGNREGA appears to
have already brought substantial gains in wage incomes for
the poor households in rural areas. In 2009-10, for example,
MGNREGA increased the combined wage income of poor
households in rural India by as much as 22 per cent beyond
what they would have otherwise earned. A brief review of
employment and wages provided under MGNREGA is
specified in Table C

MGNREGA from the day of its inception is not
without controversies.Amajor criticism of NREGAis that it is
making agriculture less profitable. Landholders often oppose
it on these grounds. The big farmer's point of view can be
summed up as follows: landless labourers are lazy and they
don't want to work on farms as they can get money without
doing anything at NREGA worksites; Agriculture will die if
the MGNREGA continues; Farmers may have to sell their
land, thereby laying foundation for the corporate farming. The
workers points of view can be summed up as: labourers do not
get more than Rs. 80 in the private agricultural labour market,
there is no farm work for several months; Few old age people
who are jobless for at least 8 months a year; When farm work is
available they go there first; Farmers employ only young and
strong persons to work in their farms and reject the others and
hence many go jobless most of the time. MGNREGA has been
criticised for the leakages and corrupt implementation. It has
been alleged that individuals have received benefits and work
payments for work that they have not done, or have done only
on paper, or are not poor. In 201415, only 28% of the payments
were made on time to workers. Following the allegations of
corruption in the scheme, NDA government ordered a re-
evaluation of the scheme in 2015.

`

Critics of MGNREGA
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Conclusion
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Though it has been criticized that it has fruitful things for
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Abstract

Financial sector plays a important role in the economic development. It is generally agreed that a strong and healthy

banking system is a prerequisite for sustainable economic growth. Banks in India have been undergoing major challenges in

the dynamic environment. This study attempts to measure the relative performance of Indian banks. The current study is mainly

concerned with the analysis of comparative profiles of Public Banks, Private Banks and Foreign Banks in India during the

period of 2006-13 that reflects the impact of new competitive environment on the bank's performance in terms of various

selected parameters. The Data was collected through secondary sources from Trend and Progress Report of RBI and the tool

used for data analysis of the profile of bank group wise is Compound Annual Growth Rate (CAGR) which is expressed in

percentages.
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Introduction

Banks are key financial intermediaries or institutions that serve

as “middle man” in the transfer of fund from servers to those

who invest in real assets as house, equipment and factories. In

performing this function financial intermediaries improve the

well being of both saver and investor. By improving economic

efficiency they raise living standard of the society. The banking

sector is considered to be an important source of financing for

most businesses. They play a very important role in the effort to

attain stable prices, high level of employment and sound

economic growth. They make funds available to meet the

needs of individuals, businesses and the government. In doing

this, they facilitate the flow of goods and services and the

activities of governments.

At the time of Independence, Indian banking system was not

sound. In 1949 two major actions were taken which were very

important from the point of view of structural reforms in the

banking sector. First, the Banking Regulation Act was passed.

Second, Reserve bank of India was nationalized. It gave

extensive regulatory powers to reserve Bank of India over the

commercial banks. In 1969 fourteen commercial banks with

the total deposits worth Rs. 50 crore or more were nationalized.

In 1980 another six banks were nationalized with the total

deposits of Rs. 200 crore.

As at the end of June 2014, Scheduled commercial banks in

India comprised 26 public sector banks (State Bank of India

and its associate banks, 21 nationalized banks including IDBI

and Bhartiya Mahila Bank Ltd.), 21 private sector banks and 43

foreign banks. In terms of business, the public sector banks

have a dominant position.

Objectives

Research Methodology

Data analysis and interpretation

i. Number of bank offices

Ø

Ø

Ø

To understand the profile of Public sector banks, private

sector banks and foreign banks.
To analyze the comparison of performance of

Nationalized Banks Private sector Banks and Foreign

Banks.
To understand the concerns and challenges in the Indian

banking sector.

The study is based on secondary data collected from the select

bank records and other secondary sources like research papers,

review papers, published papers of related Banks,. Banks'

websites, periodicals, Bank's publications, newspapers etc. A

list of the related articles from various journals is also used to

develop the basic idea about the particular topic. This paper

uses the Compound Annual Growth Rate (CAGR) Method.

This study also uses the Growth rate for the each year. The

study covers for the period of 8 years data from 2005-06 to

2012-13.

The Performance of the Scheduled commercial banks in India

is evaluated by considering the following variables.

There was a massive expansion in the bank offices after the

nationalization of 14 banks in 1969 and the “Lead Bank

scheme” has also played a significant role in it. During the first

decade and a half of bank nationalization, there was

phenomenal expansion in branch network. Branches

expanded at nearly 2400 per year. Of the new offices opened,

the State Bank of India and the nationalized banks accounted

for more than 92 percent. The progress of bank offices is

shown in the table: 1.
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Table:1
Bank

Group

Wise

2005-

06

2006-

07

2007-08 2008-09 2009-10 2010-11 2011-12 2012-13 CAGR

(%)

Public

Sector

Banks

50168 52104 55080 57979 62080 65800 70969 75779 5.29

Private

Sector

Banks

6835 7424 8322 9288 10516 12097 13970 16001 11.22

Foreign

banks 259 272 279 295 310 318 323 334 3.23

Scheduled

Commercial

Banks

57262 59800 63681 67562 72906 78215 85262 92114 6.12

Source: RBI. Report on Trend and Progress of Banking in India

It is observed from the Table 1 that the scheduled commercial
bank offices in the country showed CAGR of 6.12%, over a
period of eight years and for this growth the major contribution
is observed from the growth in the new private sector banks It
is also observed from the Table 1 that there is a continuous
increase in number of offices in scheduled commercial banks
and this is as a result of continuous increase in number of
offices of all bank group wise that is in case of public sector
banks, private sector banks and foreign bank.

The banking sector has played an important role in the
financial intermediation process by mobilizing savings in the
form of deposits. The progress of deposits of the commercial
bank is shown the table: 2.

ii. Deposit mobilization

Table: 2

Bank

Group

Wise

2005-06 2006-07 2007-08 2008-09 2009-10 2010-11 2011-12 2012-13 CAGR

(%)

Public

Sector

Banks

1622481 1994200 2453868 31127471 36920194 43724487 50020134 57456972 56.19

Private

Sector

Banks

428456 551987 675033 7363776 8228007 10027588 11745874 13958355 54.57

Foreign

banks 113745 150750 191161 2140764 2320995 2406668 2769477 2879997 49.77

Scheduled

Commercial

Banks

2164682 2696937 3320062 40632011 47469196 56158743 64535485 74295324 55.58

Source: RBI. Report on Trend and Progress of Banking in India

Customer deposit is a major part of total liabilities of any bank
and it is a major source of fund for banks. Since deposit is the
main concern for any bank therefore it becomes important to
examine the deposit of each bank groups in India. Customer
deposits provide funds for investment and financing. Growth
in customer deposits is a positive indicator of banking growth.
Bank group-wise, public sector banks accounted for the largest
CAGR (56.19 per cent) in total deposits followed by private
sector banks (54.57 per cent). Foreign banks showed the
lowest CAGR (49.77 Percent).

Capital adequacy ratio is a measure of a bank's financial health
and it measures the performance of a bank's capital. It reflects
the soundness of a financial institution. It is expressed as a
percentage of a bank's risk weighted credit exposures. This
ratio is used to protect depositors and promote the stability and
efficiency of financial systems around the world. A Bank shall
maintain a minimum ratio between its total regulatory capital
(the numerator) and the aggregate of its risk weighted on
balance sheet assets and risk weighted off-balance sheet assets

iii. CapitalAdequacy Ratio

less approved deduction. The Ratio is provided by equity plus
reserves over total assets.
Table 3: Trends in CAR of Scheduled Commercial Banks

Bank Group

Wise

2005-

06

2006-

07

2007-08 2008-09 2009-10 2010-11 2011-12 2012-13 CAGR

(%)

Public Sector

Banks 12.17 12.36 12.51 13.49 13.27 13.08 13.23 12.38 0.21

Private

Sector Banks 12.42 12.10 14.34 15.23 17.43 16.46 16.21 16.84 3.88

Foreign

banks 13.02 12.39 13.08 14.19 17.26 16.97 16.75 17.88 4.04

Scheduled

Commercial

Banks

12.32 12.28 13.01 13.97 14.54 14.19 14.24 13.88 1.50

Source: RBI. Report on Trend and Progress of Banking in India

It is shown in the Table: 3 that the CAGR of foreign banks is
4.04% as compared to public sector banks and private sector
banks where it is 0.21 and 3.88 respectively. The Capital to
Risk weighted Assets Ratio (CRAR) profile of SCBs remains
comfortable and much above the minimum regulatory
requirements of 9%. The decline in the capitalization level of
the nationalized banks is attributable largely to strong credit
growth.

Comparison of bank group wise performance in terms of NPA
reflects the profitability of loan portfolios of banks since less
NPAcontributes to higher interest income ratio is used to
know the asset quality, which is based on loan portfolio. Here,
public sector banks have high ratio than other banks which
means the asset quality of public banks is poor among other
scheduled commercial banks. The nationalized banks are more
exposed to high potential losses in case of defaults.

iv. Non PerformingAssets (NPA)

. This

Table 4: NPAto advances during the period of 2006-2013

Bank

Group
Wise

2005-
06

2006-
07

2007-08 2008-09 2009-10 2010-11 2011-12 2012-13 CAGR

(%)

Public
Sector
Banks

1.32 1.06 0.99 0.94 1.10 1.09 1.53 2.02 5.46

Private
Sector
Banks

1.01 0.97 1.09 1.29 1.04 0.56 0.46 0.52 -7.96

Foreign
banks 0.83 0.73 0.77 1.81 1.82 0.67 0.61 1.01 2.48

Scheduled
Commercial
Banks

1.22 1.02 1.00 1.05 1.12 0.97 1.28 1.68 4.08

Source: RBI. Report on Trend and Progress of Banking in
India
Concerns and challenges for future
The Indian banks have in recent times, registered higher credit
growth, deposit growth, better return on assets, and sound
capital-to-risk-weighted assets and an improvement in gross
non-performing assets ratio. However, certain concerns need
to be addressed and challenges met.
a) Ensuring financial inclusion
Despite its impressive progress, commercial banking in India
has not penetrated sufficiently to serve the large mass of rural,
illiterate and poor people in a meaningful way. Rough
estimates indicate that of the 60,000 habitation centers in a
country only about 30,000 centers are covered by the
commercial banks. The RBI has taken several steps during the
last few years to further financial inclusion. These include
encouraging “no frills accounts” to allow access the basic
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financial services.
b) Improving credit flow to rural areas

The banking sector is the concentration banking business in a
few metropolitan areas. Rural areas account for only a small
proportion of credit. Further, the North-Eastern, Eastern and
central regions continue to display backwardness in the
availability as well as utilization of banking services.

c) Conforming to the priority sector lending target:
A number of banks have failed to meet the target of credit for
the priority sector as a whole and also for agricultural credit.
This raises concern as still a large proportion of India's
population depends on agricultural sector for livelihood.

d) Financing infrastructure:
India is a supply constrained economy and the biggest supply
constraint is infrastructure. It is widely recognized that poor
and inadequate infrastructure is adding to production costs,
adversely affecting the productivity of capital. Therefore it is
necessary to finance huge infrastructural needs. A big issue in
bank financing of infrastructure is the asset-liability mismatch.

e) Monitoring high credit to a few sensitive sectors:
In recent times, there has been high growth of credit to a few
sensitive sectors like NBFCs, personal loan and real estate.
This trend raises risk of the banking sector as these loans may
increase the asset-liability mismatches. Therefore, careful
monitoring of these loans is required.

1. Malyadri Pand Sirisha S : AnAnalytical Study on Trends
and Progress of Indian banking

2. Indust ry” , Business and Financia l Affa i rs .
http://dx.doi.org/10.4172/2167-0234.1000136.

3. Sharma D, Sharma AK, Barua MK (2013). “Efficiency
and productivity of banking sector: A critical analysis of
literature and design of conceptual model”, Qualitative
Research in Financial Markets 5: 195-224.

4. V.K. Puri and S. K. Misra : “ Indian Economy” Himalaya
Publishing House, 33 Edition.
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Abstract

Women's autonomy presents an intricate area for research as it is a multidimensional concept with multitude of factors

influencing it. The paper investigates the autonomy and participation in decision making experienced by women and examines

the relationship of autonomy with education. The research presented here is a part of a larger study of 600 women domestic

workers in Pune city. This paper examines whether education has an impact upon participation of women in non income

decisions. These decisions involve marriage and children related decisions. It is found that education has a significant

association with participation in decision making about own marriage, choice of family type after marriage and choice of family

size.
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I: Introduction-
Women's autonomy in decision making is often regarded as an
indicator of empowerment of women involving access to and
control over resources. Resources such as education and
employment are regarded as “enabling factors” that can foster
an empowerment process and enhance autonomy. Autonomy
also involves women's agency, i.e., women themselves have a
right to make choices and should be involved in determining
which choices make the most sense for them and their families.
According to United Nations “the empowerment and
autonomy of women and improvement of their political,
social, economic and health status is highly important end in
itself.” Dixon defines autonomy as “the degree of women's
access to and control over material resources (including food,
income, land, and other forms of wealth) and to social
resources (including knowledge, power, and prestige) within
the family, in the community, and in the society at large”
Dyson & Moore (1983) define female autonomy as the
capacity to manipulate one's personal environment.According
to them, autonomy indicates the ability- technical, social,
and psychological-to obtain information and to use it as
the basis for making decisions about one's private concerns
and those of one's intimates. Jejeebhoy (2000) considers
autonomy in terms of women “gaining control of their own
lives vis-a-vis family, community, society, markets.”
According to Basu and Koolwal (2005), autonomy
encapsulates a woman's ability to take charge of things in
general and their own lives in particular. Further, autonomy is
defined as an expansion of choices and freely made choices.
This paper is organized as follows- Section II presents review
of literature followed by objectives and methodology of study
in section III. Section IV contains discussion of results
followed by conclusions.
Kabeer (2005) analyses empowerment and autonomy in terms
of the ability to make choices which constitutes presence of
alternatives and awareness about the existence of alternatives.

1

2

3

1. Meitei Hemanta M. (2001) “Education or Earning andAccess to Resources
Determining Women's Autonomy: An Experience Among Women of
Manipur” pp 2
2. Jejeebhoy & Sathar (2001) )”Women's Autonomy in India and Pakistan:
The Influence of Religion and Region” Population And Development Review
27(4): pp 688
3. Malhotra, Schuler and Boender (2002) “Measuring Women's
Empowerment as a Variable in International Development” Background
Paper Prepared for the World Bank Workshop on Poverty and Gender: New
Perspectives; pp 7

II: Review of Literature-

M. Hemanta Meitei (2001)

Niraula Bhanu B. and S. Philip Morgan (1996) have measured
autonomy as freedom of movement and household decision-
making and concluded that. stronger kin ties and resources
provided by the natal kin substantially increase women's
household decision-making power. Mason, Karen
Oppenheim, (1997) concluded that family characteristics and
women's position within the household influence their
domestic power and autonomy in the developing countries of
South and Southeast Asia. Their study found that the social
context has a strong role in determining women's autonomy in
economic decision-making power and freedom of movement.
Casique I. (2000) finds that in case of the family issues like
decisions on child rearing as well as economic decisions like
making daily expenditures, women's influence is found to be
more effective. In case of wife's autonomy, wife's age and
education, husband's education, and wife's work have a
positive and significant effect. Number of children and
residence in rural areas, on the contrary, have a negative effect
on women's autonomy. has found
that work status of women turns out to be a significant
explanatory variable for autonomy. Jejeebhoy & Sathar
(2001), have concluded that the cultural context (region)
influences the factors associated with autonomy. Mason and
Smith (2003) haveconcluded that the community is a far
stronger predictor of women's empowerment than are
individual traits. have proposed thatBasu and Koolwal (2005)



women's decision making abilities in the household might
increase women's ability to improve household and especially
child welfare but does not necessarily lead to women's ability
to look after themselves. Anderson Siwan and Mukesh
Eswaran (2005), have concluded that the effect of earned
income on women's bargaining power within the houseold is
far greater than that of unearned income. Further, it is
demonstrated that women who earn independent incomes have
considerably greater autonomy than the women who work on
the household farm and the housewives.

conclude that age and a senior position in
the extended family are related to more decision-making
power for both the wife and her husband. Labor force
participation and endogamy, on the other hand, strengthen
woman's say in decision-making relative to both her husband
and her senior male in-laws. Roy Sanchari (2008) concludes
that endowing women with inheritance rights equal with men
increases their autonomy within their marital families.

investigates the association between
women' s education and their involvement in decision making
and concludes that the argument of education empowering
women is not always correct. A report by Kishor Sunita and
Kamla Gupta (2009) observes that the control over own as well
as spouse's earnings is less for women than men; and it
increases with education and wealth. The report mentions that
women who earn about the same as their husbands are more
likely to have a major say in the use of their husbands' earnings
than women who earn less than their husbands and those who
earn more than their husbands. Acharya Dev have
found that that women's autonomy in decision making is
positively associated with their age, employment and number
of living children while regional variation in autonomy
measures is also reported. Women's increased education is
positively associated with autonomy in own healthcare
decision making.

The data presented in this paper is a part of a larger study of 600
part time women domestic workers in Pune city.
(Pimpalkhare,2014) The data was collected using a pre tested
questionnaire. The study aimed at measuring the autonomy or
the degree of involvement of these women domestic workers
in making decisions relating to marriage, children and income-
expenditure.The explanatory variables examined included
age, education, family type, income and union memebrship.
Education as an explanatory variable was tested for its
association with participation in decision making for income
related as well as non income decisions. In case of non income
decisions i.e. decsisions about marriage and children, the
participation of the respondents was measured as the self
decision in this respect was extremely limited. This paper
discusses the relationship between education and making of
non income decisions. These included two decisions
concerning own marriage and two decisions about children.
The marriage related decisions for which participation of the
respondents was measured included-

Decision about one's marriage
Decision about living in a nuclear or joint family after
marriage.

There were two children related decisions for which

Sen, Rastogi and
Vanneman (2006)

Acharya Yubraj (2008)

III: Objectives and Methodology of the study-

et al (2010)

•
•

participation of the respondents was recorded- .
Decision about the size of the family
Decision about the future of children.

The two marriage related decisions were applicable to 587
respondents who were either currently married or were
married at some point. It was not applicable to the respondents
who had never married. Participation in these two decisions
with respect to education of the respondents is shown as
follows-

Education and participation in the decision making with
respect to one's marriage

•
•

•

IV: Results and Discussion-

Table 1: Education and Participation in Marriage-related
decision making

Decision about

one’s marriage

Education categories

Illiterate Std 1 – Std 4 Std 5- Std 7 Std 8 and

above

Total

No Participation 251(86.0%) 51(68.9%) 83(65.9%) 56 (58.9%) 441 (75.1%)

Participation 41(14.0%) 23 (31.1%) 43 (34.1%) 39 (41.1%) 146 (24.9%)

Total 292 (100%) 74(100%) 126(100%) 95(100%) 587(100%)

Source: Pimpalkhare(2014)

From the information given above, it is clear that the
proportion of respondents who participated in the decision
making about their marriage increased with the increase in the
number of years of school education that they had.
A chi square test was conducted to establish the association
between education and participation in marriage related
decision. The result is shown below.
Association between Education and Participation in
Marriage-related decision making

Chi-square

Test Result

Nos. of

Obs.

df X2 distribution

1% level

Interpretations

38.945 587 3 11.3449 Significant association

The chi square test indicated that there is a significant
association between education and participation in marriage
related decision making.

Education and decision making about family type after
marriage-

This decision involved choosing whether to live in the joint
family or create a nuclear family after marriage.

•

Table 2: Education and choice of family type after
marriage

Decision about

family type post

marriage

Education categories

Illiterate Std 1 –

Std 4

Std 5-

Std 7

Std 8 and

above

Total

No Participation 248 (84.9% 59 (79.7%) 94(74.6%) 64 (67.4%) 465 (79.2%)

Participation 44 (15.1%) 15 (20.3%) 32(25.4%) 31 (32.6%) 122 (20.8%)

Total 292 100%) 74(100%) 126(100%) 95(100%) 587(100%)

Source: Pimpalkhare(2014)

The Table above indicates that 32.6% of the respondents from
the category of 8 standard and above stated that they
participated in the decision while only 15.1% of the
respondents from the illiterate category reported so. A chi
square test was conducted to find out the association between
education and decision making with respect to choosing

th
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family type. The result is shown below.
Association between Education and choice of family type
after marriage

Chi-square

Test Result

Nos. of

Obs.

df X2 distribution

1% level

Interpretations

15.533 587 3 11.3449 Significant association

The chi square test indicated that there is a significant
association between education and participation in decision
making related to family type after marriage.

Education and Participation in children related decision
making- These decisions were applicable to 568
respondents who had children. The information is
presented below.
Education and participation in decision making about
family size-

The Table below indicates that a large proportion of
respondents from all education categories participate in the
decision making about family size. It is also clear that the
proportion of respondents who participate in this decision rises
with rising levels of education.

•

•

Table 3: Education and participation in decision about
family size

Decision about

family size

Education categories

Illiterate Std 1 –

Std 4

Std 5- Std 7 Std 8 and

above

Total

No Participation 66 (23.7%) 8 (11.3%) 10 (8.1%) 5(5.3%) 89 (15.7%)

Participation 213 (76.3%) 63 (88.7%) 113 (91.9%) 90 (94.7%) 479 (84.3%)

Total 279 (100%) 71 (100%) 123 (100%) 95 (100%) 568 (100%)

Source: Pimpalkhare(2014)

Achi square test was conducted to test the association between
the educational attainments and participation in the decision
relating to family size. The results are shown below.
Association between Education and participation in
decision about family size

Chi-square

Test Result

Nos. of

Obs.

df X2 distribution

1% level

Interpretations

27.585 568 3 11.3449 Significant association

The chi square test indicated that there is a significant
association between education and family size related decision
making.

Education and participation in decision making about
children's future-

The following Table indicates the level of participation in
decision making related to children's future across educational
categories. It is evident that the participation of the domestic
workers in the decision making about the future of children is
high i.e. above 90% for all educational categories.

•

Table 4: Education and participation in decision about
children's future

Decision      about

future of children

Education categories

Illiterate Std 1 –

Std 4

Std 5- Std 7 Std 8 and

above

Total

No Participation 16(5.7%) 6 (8.5%) 10 (8.1%) 3 (3.2%) 35(6.2%)

Participation 263(94.3%) 65(91.5%) 113 (91.9%) 92 (96.8%) 533(93.8%)

Total 279 (100%) 71 (100%) 123 (100%) 95 (100%) 568 (100%)

Source: Pimpalkhare(2014)

A chi square test conducted to examine the association
between level of education and participation in decisions
concerning children's future. The result is shown below.
Association between Education and participation in
decision about children's future

Chi-square

Test Result

Nos. of

Obs.

df X2 distribution

1% level

Interpretations

3.038 568 3 11.3449 No Significant association

The chi square test indicated that there is no significant
association between education and participation in decision
making about children's future.

As shown in the preceding section, education of women is a
significant variable influencing their participation in decisions
about their own marriage, choice of the family type after
marriage and the choice of family size. However, it did not
indicate significant association with the participation in
decisions about future. This is largely because the
participation in decisions about children's future remians high
across all educational categories. Further, there is greater
participation in decisions about children's future than in
decisions about number of children to have. This clearly
indicates a gap in women's autonomy whereby they have
limited choice about having children but a greater
responsibility in rearing them.The preceding discussion also
highlights education as a positive influence in enhancing
women's participation in decisions that affect their lives.
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Abstract

Finance is one of the most important inputs for economic activity and also nation's development. In development

economics, the earlier theories considered labor, capital, institutions, etc. as important factors contributing to the growth and

development of an economy. These theories hardly considered the role of finance in economic growth and development. This is

because they were based on the assumption that markets are perfect and there are no frictions. However, in the course of time,

the research done by Nobel Laureates like Joseph Stiglitz and George Akerlof and many others emphasized the role of financial

markets in the real economy. Hence, now finance is attributed as the brain of an economic system and most economies strive to

make their financial systems more efficient. Despite finances being a necessity, a large section of people mostly in the rural

areas are not aware of the art of managing the hard earned money to make it grow, so that it stands by them in their hours of

need. Due to their financially ignorance, they are also prone to falling in the hands of greedy money lenders.

In such a scenario, financial inclusion holds special significance for India, as majority of the Indian population resides in rural

areas. Besides, bringing progress and prosperity in the rural areas, it also augurs well for the overall economic development of a

country like India. With the concern of achieving financial inclusion many schemes were initiated by Government of India,

Pradhan Mantri Jan-Dhan Yojan (PMJDY) is a key driver for achieving financial inclusion in India. PMJDY is National

Mission for Financial Inclusion to ensure access to financial services, namely, Banking/ Savings & Deposit Accounts,

Remittance, Credit, Insurance, Pension in an affordable manner for financial excluded inhabitants. This paper tries to find out

how the Pradhan Mantri Jan-DhanYojan is main highway for achieving financial inclusion in India

Keywords: financial Excluded people, Banking, PMJDY, Swabhimaan
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Introduction

Ahighway representation of financial inclusion in India

In a big nation like India, providing banking facilities across
the length and breadth of the country, especially in rural areas,
has always been a great challenge for the successive
governments since Independence. Even though
nationalization gave a big boost to expansion of banks in rural
areas with Public Sector Banks becoming important
instruments for advancement of rural banking and changing
lives of rural populace

In India, financial inclusion first featured in 2005, when it was
introduced by K C Chakraborthy, the chairman of Indian Bank.
Mangalam Village became the first village in India where all
households were provided banking facilities. Norms were
relaxed for people intending to open accounts with annual
deposits of less than Rs. 50,000. General credit cards (GCCs)
were issued to the poor and the disadvantaged with a view to
help them access easy credit. In January 2006, the Reserve
Bank permitted commercial banks to make use of the services
of non-governmental organizations (NGOs/SHGs), micro-
finance institutions, and other civil society organizations as
intermediaries for providing financial and banking services.
These intermediaries could be used as business facilitators or
business correspondents by commercial banks. The bank
asked the commercial banks in different regions to start a 100%
financial inclusion campaign on a pilot basis. As a result of the

campaign states or U.T.s like Pondicherry, Himachal Pradesh
and Kerala announced 100% financial inclusion in all their
districts. Reserve Bank of India s vision for 2020 is to open
nearly 600 million new customers' accounts and service them
through a variety of channels by leveraging on IT. However,
illiteracy and the low income savings and lack of bank
branches in rural areas continue to be a roadblock to financial
inclusion in many states and there is inadequate legal and
financial structure.

Microfinance can be defined as the provision of a broad range
of financial services such as deposits, loans, payment services,
money transfers and insurance to poor and low-income
households and their micro-enterprises. Microfinance is a
powerful tool for achieving higher levels of financial inclusion
in economies. Microfinance is one of the key drivers which
affect the financial inclusion. Increased inclusion brings both
efficiency and equity benefits. Microfinance is also revealing
substantial commercial opportunities and attracting growing
private capital flows. Financial Inclusion is enabling of
banking services at an affordable cost to the vast sections of
disadvantaged and low-income groups. As banking services
are in the nature of public service, provision of banking and
payment services to the entire population without
discrimination should be the prime objective of the public
policy. Microfinance programmers are intended to reach poor

Microfinance
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segments of society as they lack access to financial services. It
seeks to reach out to the excluded category of population from
the banking system. Financial inclusion is not just credit
dispensation; it is about connecting the people with the
banking system for availing bouquet of financial services
including access to payment system. In India many poor
people are living under the shadow of micro finance and
financial excluded people are turning into banking accesses.

Swabhimaan is a financial security programme was launched
by the Central Government to ensure banking facilities in
habitation with a population in excess of 2000 by March 2012.
This nationwide programme on financial inclusion was
launched in February, 2011 with its focus on bringing the
deprived sections of the society in the banking network to
ensure that the benefits of economic growth reach everyone at
all levels. Swabhimaan” is a path-breaking initiative by the
Union Government and the Indian Banks' Association to
bridge economic gap between rural and urban India. This
campaign is a big step towards socio-economic equality by
bringing the underprivileged segments of Indian population
into the formal banking fold for the first time. The vision for
this programme is social application of modern technology.

Promises to bring basic
banking services to unbanked villages with a population of
2000 and above.
The movement facilitates opening of banks accounts,
provide need-based credit and remittance facilities besides
helping in promoting financial literacy in rural India.
The programme is aimed at increasing the demand for
credit among the millions of small and marginal farmers
and rural artisans who will benefit by having access to
banking facilities.
This financial inclusion campaign aims at providing
branchless banking services through the use of
technology.Banks provide basic services like deposits,
withdrawals and remittances using the services of
Business Correspondents (BCs) also known as Bank
Saathi.
The initiative also enables Government subsidies and
social security benefits to now be directly credited to the
accounts of the beneficiaries so that they could draw the
money from the Business Correspondents (BCs) in their
village itself.
The Government hopes that the benefits of micro
insurance and micro pension products reach the masses
through this banking linkage.
This programme now makes it possible for the large
number of migrant workers in urban areas to remit money
to their relatives in distant villages quickly and safely.
The facilities provided through banking outlets will
enhance social security by facilitating the availability of
allied services in course of time like micro insurance,
access to mutual funds, pensions, etc.Banking facilities
like Savings Bank, recurring Deposits, Fixed deposits,
Remittances, Overdraft facility, Kisan Credit Card
(KCCs), General Credit Cards (GCC) and collection of
cheques will be provided.

Swabhimaan

This campaign ensures to provide the following
services to the Rural India:

Ø

Ø

Ø

Ø

Ø

Ø

Ø

Ø

Ø

Ø

Ø

Ø

Ø

Ø

Ø

Ø

Ø

Ø

Ø

The Banks are also working together with the Unique
Identification Authority of India (UIDAI) for enrolment,
opening bank accounts and also to facilitate transfer of
government subsidies and other payments

Pradhan Mantri Jan Dhan Yojana (PMJDY) the biggest
financial inclusion initiative in the world was announced by
the Hon'ble Prime Minister on 15th August 2014 and Mega
launch was done by him on 28th August 2014 across the
country Objective of

is ensuring access to various financial services
like availability of basic savings bank account, access to need
based credit, remittances facility, insurance and pension to the
excluded sections i.e. weaker sections & low income groups.
This deep penetration at affordable cost is possible only with
effective use of technology.

is a National Mission on Financial Inclusion
encompassing an integrated approach to bring about
comprehensive financial inclusion of all the households in the
country. The plan envisages universal access to banking
facilities with at least one basic banking account for every
household, financial literacy, access to credit, insurance and
pension facility. In addition, the beneficiaries would get
RuPay Debit card having inbuilt accident insurance cover of
1 lakh. The plan also envisages channeling all Government
benefits (from Centre / State / Local Body) to the beneficiaries'
accounts and pushing the Direct Benefits Transfer (DBT)
scheme of the Union Government. The technological issues
like poor connectivity, on-line transactions will be addressed.
Mobile transactions through telecom operators and their
established centres as Cash Out Points are also planned to be
used for Financial Inclusion under the Scheme. Also an effort
is being made to reach out to the youth of this country to
participate in this Mission Mode Programme.

11.50 Crore Bank Accounts Opened Under Pradhan Mantri
Jan Dhan Yojana (PMJDY) as on 17th January 2015 against
the original Target of 7.5 Crore by 26th January, 2015;
Guinness book of World Records Recognizes the
Achievements Made Under PMJDY; FM: PMJDY is a Game
Changer for the Economy as it Provides the Platform for Direct
Benefits Transfer (DBT) which in Turn will help in Plugging
Leakages in Subsidies and thereby Provide Savings to the
Exchequer

Interest on deposit.
accidental insurance cover of Rs.1.00 lack
No minimum balance required.
Life insurance cover of Rs.30,000/-
Easy Transfer of money across India
Beneficiaries of Government Schemes will get Direct
Benefit Transfer in these accounts.
After satisfactory operation of the account for 6 months, an
overdraft facility will be permitted
Access to Pension, insurance products.
Accidental Insurance Cover, RuPay Debit Card must be
used at least once in 45 days.
Overdraft facility up to Rs.5000/- is available in only one

Pradhan Mantri Jan DhanYojana (PMJDY) one of the key
drivers of financial inclusion

"Pradhan Mantri Jan-Dhan Yojana
(PMJDY)"

PMJDY

Incredible achievement of PMJDY

Special Benefits under PMJDYScheme

र
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account per household, preferably lady of the household

Banks have opened 17.74 Crore accounts under PMJDY
with deposit of more than 22000 crores.
Aadhaar has been seeded in 41.82% of account opened
under PMJDY.
To ensure universal banking access more than 1.26 lakhs
Bank Mitras have been deployed with on- line devices
capable of e-KYC based account opening and
interoperable payment facility.
131012 Mega Financial Literacy camps were organized by
banks under PMJDY 'in coordination with various
agencies and 89876 Financial Literacy counters , to spread
awareness on PMJDY, use of RuPay cards etc. 147418
students in 2567 schools/collage were imparted training
on Financial literacy from September 2014 to April
2015(Source: Banks).
More than 10 lakhs accounts have been found eligible for
Overdraft facility. Out of these overdraft facility has been
availed by 164962 account holders.
847 Claims of Life cover of Rs.30000 and 389 Claims of
accident insurance cover of Rs. 1 lakh have been
successfully paid.
As on 22nd August, 2015, 8.17 crore beneficiaries have
been enrolled under the Pradhan Mantri Suraksha Bima
Yojana and 2.76 crore have been enrolled under Pradhan
Mantri Jeevan Jyoti Bima Yojana. 6.83 lakh account
holders have been enrolled underAtal PensionYojan.
Zero balance accounts in PMJDY have declined from 76%
to 45.74% from September 2014 to 19thAugust 2015

Milestones achieved under PMJDY

Pradhan Mantri Jan - Dhan Yojana (Accounts Opened as
on 04.11.2015) (All Figures in Crores)

Ø

Ø

Ø

Ø

Ø

Ø

Ø

Ø

Bank
name

Rural Urban Total
No of
RuPAY
CARD

BALANCE IN
ACCOUNTS

%OFZERO‐

BALANCE‐

ACCOUNTS

Public
Sector
Banks

8.27 6.7 14.97 13.34 20696.75 37.07

Regional
Rural
Banks

2.94 0.49 3.43 2.45 4522.66 36.73

Private
Banks

0.44 0.29 0.73 0.64 1135.69 41.1

Total
11.65 7.48 19.13 16.43 26355.1 37.17

The above table ME.1 depicts that pictures of opening the
banking accounts under the Pradhan Mantri Jan - DhanYojana.
As on 04 November 11, 2015 , from rural area 8.27.crores
2.94.crores and 0.44 crores accounts have been opened by
Public Sector Banks, Regional Rural Banks and Private Banks
respectively, totally 11.65 crores bank accounts were opened in
rural area. Whereas in urban area this rapid movement has not

been taken place, only 7.48 accounts were opened from all
three banks. 16.43 crores RuPay cards were issued. The
proportion of opening bank account in zero balance higher
than opening with balance.Toatal 19.13 crores accounts
opened under the Mantri Jan - Dhan Yojana since its inception
to up to 04 November 11, 2015. Overlay we can say that
financial excluded people are entering into financial inclusion
process

PMJDY focuses on coverage of households as against
Swabhimaan which focused on coverage of villages. It focuses
on coverage of rural as well as urban areas. Swabhimaan
targeted only villages above 2000 population while under
PMJDY whole country is to be covered by extending banking
facilities in each Sub-Service area consisting of 1000 – 1500
households such that facility is available to all within a
reasonable distance, say about 5 Km.

Financial inclusion doesn't only mean that you open accounts
for people. That's relatively easy and it has already been done
on a large scale in India in the past. Financial inclusion should
mean that you provide adequate financial services to everyone.
That includes not only providing a bank account, but also the
fact of being paid one's pension or wage on time, of being able
to withdraw your money conveniently, of being informed
when your money is deposited in your bank account. It also
means providing services like ATMs and Internet banking and
so on. We're still very, very far from that in most parts of India,
and that is one issue with the cash transfer program. The post
offices have a much higher density than the banks: there are
post offices in all the villages. They don't really serve much of
a purpose today because very few people send letters. So: Why
not try to rebuild the post office as a payment agency? That
would require a certain amount of modernization,
computerization, the installation of biometric devices to avoid
identity fraud, but there's no reason why it can't be done. We
don't talk about it sufficiently because the post office is a public
institution, and the government has now put more emphasis on
private enterprise to develop solutions.

1. http://pib.nic.in/newsite/efeatures.aspx?relid=84236
2. h t tp : / /www.pmjdy.gov. in / accoun t - s t a t i s t i c s -

country.aspx

1

How is PMJDY different from the earlier Financial
Inclusion Plan Swabhimaan?

Suggestion and Concluding remarks

REFERENCES:

1
Rupay Debit Card is an indigenous domestic debit card introduced by

National Payment Corporation of India (NPCI). This card is accepted at all
ATMs (for cash withdrawal) and at most of the PoS machines (for making
cashless payment for purchases) in the country.
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Abstract

India has witnessed a fast pace of industrialization and economic self-reliance over the last few decades. To sustain this the

country would need commensurate input of energy, mainly commercial energy in the form of coal, oil, gas and electricity.

However the demand for energy is growing manifold, whereas energy sources are becoming scarce and costlier. Al though

Primary energy consumption has increased significantly in absolute terms, India's per capita consumption of energy continues

to be lower than many emerging energy economies. It is just 4% of USA and 20% of the world average. The per capita

consumption is likely to grow with economic growth, thereby increasing the demand for energy. In order to meet the increasing

energy demand there is a need to ensure reliable and adequate supply of energy. There is a need for policies, which would

diversify supply of energy by way of promoting alternative source of energy. Other strategies for meeting the energy demand

include efficient use of energy and its conservation, are the low cost option, apart from being environmentally benign. Hence

energy management has assumed greater importance in the government strategy to deal with energy crisis.

This paper high lights on the current scenario of energy demand and supply, energy challenges of India and the

government strategy and policy framework for achieving energy security.

Keywords: Energy demand and supply, energy challenges, energy management, energy security.
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1. Introduction:

Objectives of the study :

Energy plays a crucial role in determining economic growth
and stability of a nation. The availability and cost of energy has
a significant impact on the competitiveness of a country and
cost of living. One major problem facing the world's energy
sector has been continuously rising demand for energy against
the limited supply of the same. Reason for this situation are
many and they mainly include too much consumption of
energy, enormous increase in energy – intensive economic
activities and wastage of energy, fast depletion of conventional
sources of energy, and lack of economic viability of renewable
sources of energy. In addition, the indiscriminate use of energy
has been causing serious damages to the environment.

Fortunately, countries all over the world are becoming
aware of the problems of growing demand – supply gap and
damages to the environment. Hence, they are making
conscious efforts to conserve energy by way of improving the
efficiency of the energy use. The challenges of energy scarcity
can be met by promoting the use of renewable energy sources,
technology upgradation, research and development and
through the initiatives of the government and civil society. In
this paper analysis is made about the gap that exists between
energy – demand and energy – supply; various energy
challenges for India and the policy initiatives to be taken by the
government for a sustainable energy path.

1. To analyse the gap between energy – demand and energy –
supply.

2. To examine the status of energy in India.
3. To analyse the energy challenges of India.
4. To provide insight into government measures and policy

framework to improve energy efficiency.

The study is based on secondary data, collected mainly from
books, journals, reports and electronic media.

India faces daunting challenges in meeting its energy
needs and providing adequate energy of the desired quality in
various forms in a sustainable manner and at a competitive
prices in view of its rapid economic growth. India needs to
sustain 8% to 10% economic growth rate over the next 25
years to eradicate poverty and meet its human development
indices and there is a high correlation between energy
consumption and economic growth. India's energy intensity
(which is energy consumption per unit of gross domestic
product) is also 3.7 times that of japan and 1.55 times of USA
and 1.47 times of Asia and 1.5 times that of world average.
This needs to be reduced.

Besides, India's total consumption of energy is 522.81
MTOE, which is more than its energy production of 431.84
MTOE, thereby needing to import 36.5% of India's total
energy requirements. India's oil imports were 76.4% out of its
total requirement of 164.32 MTOE. By the end of the 12 five
year plan it may have to import 80% of its oil requirements of
204.80 MTOE.

Despite being the major producer of coal in the world,
India had to import 19.8% of its requirements in 2010-11. Such
imports may increase further upto 22.1% by the end of the 12
five year plan. The share of renewable energy is only 0.95
MTOE and it is expected to be around 1.29 MTOE at the end of
the 12 five year plan. Thus, over a period of time the demand
for commercial energy has increased substantially in India.

Research Methodology :

2. Features of Energy Demand and Supply in India :

th

th

th
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The following table shows the commercial energy
consumption in the country by sector, for the past 25 years.
Table 1: Final Energy Consumption (in MTOE) in India,
by sector

Sector 1980-81 1990-91 2000-01 2005-06 2008-09

Agriculture 1.6 (2.3%) 4.9 (3.9%) 15.2 (7.9%) 15.1 (6.9%) 20.07 (7.4%)

Industry 36.9 (53.7%) 62.9 (50.4%) 77.4 (40.4%) 96.2 (44.4%) 127.58 (46.8%)

Transport 17.4 (25.3%) 28.0 (22.4%) 33.5 (17.5%) 36.5 (16.8%) 47.26 (17.3%)

Residential and

commercial

5.6 (8.1%) 12.6 (10.6%) 24.1 (12.6%) 32.6 (15.1%) 37.49 (13.8%)

Other energy

uses

1.9 (2.8%) 3.9 (3.1%) 13.4 (7.0%) 18.7 (8.6%) 18.13 (6.6%)

Non-energy uses 5.3 (7.7%) 12.6 (10.9%) 28.0 (14.6%) 17.5 (8.1%) 21.96 (8.1%)

Total 68.7 (100%) 124.9 (100%) 191.6 (100%) 216.6 (100%) 272.48 (100%)

MTOE – Million tonnes of oil equivalent Source : CEA(2010);
MoPNG (2010a); MoC (2011a); TERI (various years)

From the table it is clear that commercial energy
consumption has increased 3.2 times between 1980-81 and
2006-07. With 6.2% increase during 2006-07 as compared to
2005-06. While the share of industrial sector declined from
54% in 1980-81 to 45% in 2006-07. The share of transport
sector also declined from 25% to 18% during this period.
Whereas the share of residential and commercial sector
increased from 8% to 15% during the same period.

7% 8%
2%

13%

18%45%

7%

Sectoral Commercial energy consumption 2006-07(%)

Non energy uses other energy uses commercial residential

Transport Industry agriculture

To sustain this growth rate, India needs to enlarge its primary
energy supply to three to four times the present amount by
2031-32 & its electricity generation capacity/supply to five to
six times the 2003/04 levels, This suggests serious challenges
to India's energy security.

Currently India is ranked 6 in the world with respect to
energy demand. The commercial energy demand is forecasted
to grow at more than 6% during the eleventh five year plan
(www.planningcommission.nic.in).
The following table indicates the estimated energy demands in
the terminal years of 10 and 11 five year plans.

th

th th

Table 2: Estimated Energy Demand

Primary Fuel Unit Demand (in Original Units Demand (MTOE)

2006-07 2011-12 2006-07 2011-12

Coal mt 460.50 620.00 190.00 254.93

Lignite mt 57.79 81.54 15.51 22.05

Oil mt 134.50 172.47 144.58 185.40

Natural Gas BCM 47.45 64.00 42.70 57.60

Hydro Power Bkwh 148.08 215.66 12.73 18.54

Nuclear Power Bkwh 23.15 54.74 6.04 14.16

Wind Power Bkwh 4.00 11.62 0.35 1.00

Total Commercial Energy 411.91 553.68

Non-Commercial Energy 151.30 170.25

Total Energy Demand 563.21 723.93

mt: Million Tonnes; BCM: Billion Cubic Meter; Bkwh: Billion kilo watt hour

Source: www.planningcommission.nic.in

Thus on the energy demand and supply side, India is facing
severe shortages. 70% of total petroleum products demand is
being met by imports, imposing a heavy burden on foreign

exchange. Country is also facing peak power and average
energy shortages of 12% and 7% respectively. To provide
power for all, additional capacity of 1,00,000 MW would be
needed by 2012, requiring approximately Rs. 8,000 Billion
investment.

The key challenges to India's energy security are as follows:
(1) The gap between energy production and consumption in

India is rising, posing serious challenges to policy makers.
According to integrated energy policy (IEA), for a 9%
growth over a sustained period, imports of crude oil in
2031-32, may be between 362-520 million tones, with
import dependency of 91% - 94%, For natural gas, it may
be 25-135 MTOE, which means an import dependency of
20-57% of supply. Coal imports may be between 300-736
MTOE, which means an import dependency of 34% - 57%.
Total import dependency may be 58% - 67%; as against the
current level of 25%. Similarly India will require to
increase its installed capacity of electricity generation
form the present 1,60,000 MW to 9,60,000 MW by 2031.
Thus India has to reduce this widening gap between
demand & supply of energy.

(2) Further energy security in terms of availing the energy
resources form energy rich countries is another big
challenge due to risk of volatility either in terms of price or
supply. These supplies are sensitive to geo-political
developments. Any Geo-political tension results in
uncertainties in oil prices & possibility of disruptions in
production & transportation may not be ruled out.

(3) As we are securing our oil & gas supplies either from
middle-east, Africa Latin America & South-east-Asian
countries, the safety & security of energy transportation
routes has emerged as a major challenge. Nearly 25% of
attacks on ships passing through the Gulf of Aden are oil
tankers.

(4) Further, the high level of energy intensity in some of the
sectors is a matter of concern. In such a scenario, efficient
use of energy resources & their conservation is a big
challenge, as it will help in reduction of wasteful
consumption & sustainable development.

(5) Renewable sources of energy will need to play a greater
role to maximally develop domestic energy resources to
ensure energy security. Among the renewable, only targets
in wind energy have been close in the 11 five year plan.
The progress in other renewable energy sources has been
tardy.

(6) There is a growing concern over environment. Due to
pollution caused by fossil fuels, climate change has
become a major cause of concern worldwide. India has to
work towards a climate deal, which safe guards India's
interests.

(7) Another major challenge obstructing India to deal with
energy security is lack of awareness about energy
conservation & efficiency measures.

(8) A limited resource base, lack of adequate energy
infrastructure and an integrated long term energy policy
also acts as a constraint in achieving energy security.

2.1 Energy Challenges of India :

3.0 : Government Policy and Institutional Framework for
sustainable Energy Security :

th
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The Integrated energy policy f the government has many
suggestions for realising the objective of energy security,
which are as under;

To be rationalized, to make energy sector
financially viable. The regulatory mechanism needs to be
improved drastically. The regulator needs to be empowered so
as to facilitate creation of markets and setting up of effective
Tariffs. The pricing mechanism in the energy sector is
distorted. Our energy prices are out of line with world prices.
Similarly there is irrational tax structure for the petroleum
products which makes the business unsustainable, hence the
pricing and tax structure as such, needs

Energy security in terms of availing the energy resources form
energy rich countries is another big challenge due to risk of
volatility either in terms of price or supply. The need is to
strengthen regional co-operation & better infrastructure
development for safe transportation of the fuel. India needs to
establish energy markets so as to optimally utilize indigenous
resources & externally trade energy resources to meet the
demand at affordable prices. The restructuring of energy sector
is urgent in the near future so as to develop globally
competitive, efficient & environmentally compatable
operations.

The kind of energy challenge, the country is facing, compels it
to go for private sector participation, including foreign
investment. The government has to come out with long term
policy which will enhance investor's confidence. In the present
scenario, to overcome energy challenge, we have to open up
the energy sector to foreign entities. Without foreign
investment, infrastructure & technology development will be
lacking. Government should take appropriate legal, fiscal &
regulatory steps to create a more attractive environment for
foreign investors such as streamlining the license approval
process for private power producers, offering more incentives
for upstream oil & gas Exploration & promoting joint ventures.

For easy access to energy, steps should be taken to improve
energy infrastructure, which includes establishment of new
refineries, urban gas transmission & distribution networks, a
unified national grid and improved transportation routes has
emerged as a major challenge. India has to manage the security
of the sea-lanes through which much of its energy imports
passes.

India's energy diplomacy should aim at facilitating transfer of
technology & investments in clean technologies. The share of
renewable energy in India's energy mix is currently very small
but potential exists for enlarging this share. As far as nuclear
energy programme is concerned India has to engage with
multiple international actors & seek their co-operation to
secure country's energy security interests.

For India, the best approach for economic growth &
sustainable development is to adopt clean energy, energy
efficient technology, along with energy conservation
measures. Efficient use of energy resources & their

(I) Enhancing energy efficiency through pricing & fiscal
reforms:-

(II)Securing energy resources:-

(III) Attracting private Investments:-

(IV) Development of Infrastructure:-

(V) Promoting energy diplomacy:-

(VI) Energy efficiency & conservation:-

conservation assumes great amount of significance & is
essential for reduction of wasteful consumption and
sustainable development. Energy efficiency will help make
India remain competitive within its own market & also would
empower it to compete it in the international market. The
Bureau of energy efficiency (BEE) estimates, suggests that
India has a saving potential of more than 25,000 MW annually
by adopting energy conservation measures.

In a changing scenario, the role of government has to be
limited to that of a policy making body, leaving regulatory
aspects and service provision to the respective entities. In
defining the energy pricing policy the government must define
the mechanisms & incentive systems needed to promote clean
& efficient development of the sector.

India requires a sustainable energy policy which will not
only meet the future energy demands for rapid economic
growth but also protect the environment & conserve meager
resources. The entire approach to enhancing efficiency of
energy use & bring down energy consumption levels has to be
integrated one. There is a need to introduce new policy
instruments & review institutional framework for lowering
energy intensity in general & oil intensity in particular .Over &
above its policy & implementation, energy conservation
should be adopted as a culture & a habit. Improving energy
efficiency is a national mission. This can be achieved by
educating & motivating the entire cross sections of society.
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India's Energy security affect her national security? In his
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(VII) Strengthening the Institutional framework:-

Conclusion :
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Abstract

This paper analyses monetary lags using a distributed lag approach. The detrended and deseasonalised M1, M3, IIP and

WPI series are considered and effects of M1 or M3 on other variables and vice versa are analysed. The paper hypothesises a

gradual regime change and structural breaks in April 1991 and April 1997. This is analysed by a modified dummy variable

approach. The inside and outside lags for M1 for IIP are 21 and 10 months before the reforms, but 3 and 7 months after WMA

came into effect. ForWPI, the outside lag is longer and weaker after reforms while inside lag is not discernible.For M3 the inside

and outside lags w.r.t. IIP are 26 and 9 months before the reforms.AfterWMA, inside lag is 10 months but there is no outside lag.

In the post-regime change period the outside lag w.r.t.WPI is 4 months.
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1. Introduction

2 Data Sets and Data Transformations

The classic studies in monetary lagsby T. Mayer (1958), M.

Friedman and A. Schwartz (1963), J.Kareken and R. Solow

(1963) have used the distributed lags approach. Z. Griliches

(1967) gives an excellent overview of different distributed lag

models. This paper adopts a simple approach without

autoregressive component to reduce apriori assumptions.

In India, most economic series, which straddle the pre-

liberalisation and post-liberalisation era, involve regime

change. However, liberalisation was a gradual process. This

paper has dealt with the issue by considering two breaks in

policy viz.inApril 1991 and inApril 1997.

This paper is divided into 4 sections. Section 2 addresses

the issue of data seasonality, stationarity and data

transformations. Section 3 considers regression results for the

entire period. Section 4 analyses the lags by considering

regime change, while the last section presents the findings and

conclusions.

In this paper, data from January 1981 to March 2006 has

been considered. This paper considers the M1, M3, WPI and

IIP series.WPI and IIP have been adjusted to 1993-94 base

year.

Seasonality testing is done using the Hylleberg et al.

(1990)(HEGY) approach modified by Beaulieu and Miron

(1993). This involves testing for 11 seasonal roots, besides the

zero frequency unit root.

Tests indicate that unit roots exist not only at frequency

zero, but also at other frequencies for all series. There is an

integrated seasonal component besides the unit root.

So each series has been deseasonalised and detrended. For the

series X the following transformations have been carried out to

get a seriesY .
t

t

Y = (X -X ) - (X -X ) (2.1)

We have carried out this procedure for all series with natural

logs of M1, M3, WPI and IIP to obtain 5 series; LM1, LM3,

LWPI, LIIPand LBSE.

We know that in many cases there is a two-way

relationship between variables like money supply, income,

prices, interest rates etc. For India, one must consider

regressions, which use lagged values of variables representing

income, prices etc. to explain changes in money to understand

inside lags.

Outside lags are estimated in the reverse way, where

lagged values of a variable representing money supply are

used to explain changes in other economic variables. The lags

are initially identified using LM1, and later using LM3. The

regressor CONS is the constant term. All findings are given in

the conclusions. Only for internal lag with LIIP, 18 lagged

regressors (besides current value) are used to explain LM1. In

all other cases current value and 12 lagged regressors are more

than adequate.

To consider the effects of the liberalisation policy regime

change is considered. Three different periods viz. the pre-

liberalisation period (until March 1991), the intermediate

period (April 1991-March 1997) and the post-liberalisation

period (April 1997 onwards) are considered.

For a single structural break,the test developed by G.

Chow(1960) or the Dummy Variable approach of D. Gujarati

(1970 & 1970a) are used. Gujarati's work allows us to identify

whether the break affects the intercept or the slope. It uses one

dummy for the intercept and another for the slope. This

analysis with multiple regressors, we need that many

additional dummies.

t t t-12 t-1 t-13

3 Monetary Policy Lags for the Entire Period

4. Effects of Regime Change
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For lag estimation, there are spillover effects from one

regime to another. The Chow test may not be very effective in

such cases. For the dummy variable approach, this is not a

problem. However, while estimating differential slope

coefficients for a variable Y , one must identify whether the

lagged values of a regressor, say LM1 should be multiplied

with the dummy attached to time period k or the period k-m.

The new economic policy included a variety of

gradual changes. This paper assumes a transition period with

gradual changesfrom April 1991 (monetary policy for the first

half of 1991-92) till April 1997, when the WMA was

introduced.

Ideally one should have a multiple regime system

where separate dummies are used whenever a particular rule or

law was changed. However this would lose too many degrees

of freedom. So the Dummy Variable test approach and

intervention analysis are combined. Intervention functions

have been discussed by W. Enders (2004). A gradually

changing intervention type function is ideal for estimating

gradual regime changes. Here an intervention function type of

variable whose value is zero (before April 1991), 0.5 (from

April 1991 to March 1997) and 1 (fromApril 1997) is used.An

equation of the form:

k

k-m

Yt= +
12

0

i-tk ).X(
i

(4.1)

Becomes

Yt= 0+ 1POLt+
12

0

i-tk ).X(
i

+

12

0

i-ti-tk ).X.POL(
i

(4.2)

It must be noted that the values are the coefficients. In

equation 4.1, 14 degrees of freedom are lost, while 28 degrees

of freedom are lost in equation 4.2. However this deals with

regime change. POL accounts for changes in policy with value

0 (before liberalisation), 0.5 (intermediate period) and 1 (post-

WMA). The intercept term for the whole period becomes for

the pre-liberalisation period, +0.5 for the intermediate period

and + for the period since the policy change. The slope terms

change from the 13 to the 13 (  +  .POL ) parameters. Due to

spillover effects, sometimes POL may be more than POL .

The same regressions of section 3 are considered after

incorporating regime change. For an OLS estimation with

current and 12 past LM1 values as regressors,the

corresponding PLM1 values are considered.Similarly

variables like PLM3, PLIIP and PLWPI are also considered.

The analysis is limited to the pre- and post-regime change

period because; the intermediate period is a gap where we

cannot identify the lag effects with certainty.

This paper looks at certain relationships between money

and other variables. It also attempts to analyse the change in

these relationships over time. The conclusions regarding these

relationships are given below. It must be noted that, while the

conclusions for the pre-reform period indicate the period

β

0

0 1

0 1

k 0k 1k t-k

t t-k

5. Conclusions

before April 1991, the post-reform observations refer to the

post-WMAphase.

1. Effect of LIIPon LM1

LIIP affects LM1 with a lag of upto 13 months and the

coefficients are negative. The pre-reforms inside lag vis-à-vis

LIIP is 21 months before 1991, but only 3 months after the

WMAcame into effect.

2. Effect of LWPI on LM1

There is not enough evidence to indicate a strong RBI

response to prices, since LWPI does not affect LM1. There is

virtually no negative effect, before or after the reforms, to

indicate any attempt at counter-inflationary policy.

3. Effect of LM1 on LWPI

For estimation over the entire period, LWPI is affected by

lagged LM1 with positive coefficients for 6 months. This is the

same lag observed for the pre-reforms period. The effect of

lagged LM1 on LWPI is weaker and longer after the reforms at

8 months

4. Effect of LM1 on LIIP

Lagged LM1 has a positive effect on LIIP with a lag, which is

evident from the 1 month to the 10 month. The lag is similar

for the pre-reform phase. After the regime change, the effect is

both, weaker and shorter at 7 months. During downturns the

lag in effect starts from the 8 month onwards and continues

beyond the 12 month. The lag is much shorter for the

upswings from the 4 to 8 month.

1. Effect of LIIPon LM3

The effect of LIIP on LM3 lasts for 23 months with negative

coefficients as the RBI attempts counter-cyclical policy. This

is an indication of the inside lag which is longer at 26 months

before regime change and reduces to a mere 10 months

afterwards. The effect is weaker in the post-reforms period.

2. Effect of LWPI on LM3

Here too, lagged LWPI does not affect LM3 so there isn't

enough evidence to indicate a presence of counter-inflationary

monetary policy. Inside lags with LWPI virtually no indication

of counter-cyclical policy through LM3 instrument before the

regime change. Post-WMA the negative coefficients extend

from the 3 to the 9 month.

3. Effect of LM3 on LWPI

The positive effect of lagged LM3 on LWPI extends upto 5

months for the regression over the entire time frame. In the

post regime change period the lag has reduced to 4 months,

from 6 months before the reforms, but the coefficients are

weaker.

4. Effect of LM3 on LIIP

Estimation over the entire period makes it clear that the outside

lag in effect of LM3 on LIIP lasts for 10 months. The pre-

reform lag is of 9 months, but there is no discernible trend for

the post-reform period.

5.1 Conclusions regarding LM1

5.2 Conclusions regarding LM3

st th
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Introduction

Objectives

Methodology

Scope of the study

1. Increase in Employment -

2. Economies of Scale –

3. Increase in Economic Efficiency –

A labour market is said to be flexible if the level of
unemployment and insurance benefits are not too high, if there
are not much restrictions on the freedom of employers' to hire
& fire or if the permissible hours of work are not tightly
regulated or if trade unions have not too much power to protect
workers against competition and to control the flow of work at
the site of production or perhaps if statutory health & safety
regulations are not stringent. Therefore flexibility in labour
market can be achieved by removal or reduction of legislations
that protect labour market. There are strong economic rationale
for this labour market flexibility but at the same time it is not
free from drawbacks which has resulted in a debate that
whether flexibility in labour market is desirable or not.

1. To analyze the various economic rationale of labour market
flexibility.

2. To analyze the drawbacks of labour market flexibility.
3. To highlight the cases for inflexibility of labour market.
4. To focus on the cases against the inflexibility of labour

market.
5. To explore the employment potential of flexicurity

(flexibility & security) policy.
6. To examine the effectiveness of flexicurity (flexibility &

security) in reconciling flexibility & inflexibility argument
in labour market.

It is basically a descriptive study. The data related to the study
have been gathered from various secondary data sources which
include information from books, journals, articles and internet.

Economic rationale of labour market flexibility -
Flexibility in labour market

can increase employment because too legislations for
protecting the labour will increase the economic security
for the existing labour. As a result the employers will be
scared to increase employment due to their high cost of
hiring labour. So labour market flexibility increases
employment.

Economies of scale are referred to
the reduction of cost with respect to the production. In case
of labour market flexibility the labour laws are less
stringent which leads to less wage rate. Hence the
producers will enjoy economies of scale due to low cost of
hiring labour.

Due to economies of
scale, labour market flexibility creates economic
efficiency

4. Increase in Profitability –

5. Increase in Competition –

6. Increase in Economic Growth –

7. Increase in Welfare –

Cases for Inflexibility in labour market

Due to economies of scale and
low labour cost, labour market flexibility can create a very
high level of profitability.

As in labour market flexibility,
labour laws are less stringent, movement of labour
increases which is resulted in more competition in labour
market.

Due to economic
efficiency & profitability labour market can also create
high economic growth.

Labour market flexibility creates
more profitability to the producers which makes the
producers better off. Again labour market flexibility
creates more competition & less cost of production (due to
less wage) which is resulted in less price of the goods
which makes the consumers better off. As labour market
flexibility makes both the producers & consumers better
off, labour market flexibility has the potential to increase
the welfare.

But labour market flexibility is not free from drawbacks.
Labour market flexibility can create high level of economic
growth which has been already mentioned and analyzed
above, but whether the labour market flexibility can increase
economic development or not is in question, because labour
market flexibility is characterized by the absence of strict rules
& regulations in favour of labour which may lead to deplorable
working conditions for the workers and this in turn may
hamper our basic goal of economic development, because
economic development is a qualitative concept which means
economic growth plus changes-changes in institutions &
attitudes – social, economic & cultural. So the term economic
development implies more than economic growth. It would
encompass social goals too. So labour market flexibility may
not create our basic goal of economic development.
Therefore in spite of strong economic rationale, labour market
flexibility is not free from criticism. As a result strong
arguments in favour of inflexibility in labour market have
arisen.

Labour market flexibility definitely increases employment,
economic efficiency, profitability, competition, economic
growth but all these can be achieved by reduction and / or
removal of legislations which protect labour. Now labour
cannot be treated as commodity that is exchanged for
production. Labours are human being, so job security,
minimum wage, social security, trade union right etc should be
taken care of for the purpose of development which
strengthens the inflexibility argument in labour market.



But again labour market inflexibility is not free from criticism.
It can be criticized by the following grounds –

Inflexibility in labour
market will increase unemployment because legislations
for protecting labour may increase cost of labour, which
will discourage the employers to increase employment.

Inflexibility in labour market will
create high cost of hiring labour which will be resulted in
high cost of production creating diseconomies of scale.

Due to diseconomies
of scale, inflexibility in labour market will create economic
inefficiency.

Due to diseconomies of scale,
inflexibility in labour market will decrease profitability.

As in inflexible labour market,
labour laws are very stringent, movement of labour will be
restricted which will reduce competition in labour market.

Due to diseconomies of
scale, economic inefficiency & decrease in profitability,
inflexibility of labour market can lead to decrease in
economic growth.

So from the above analysis we can say that there are strong
logics for flexibility & inflexibility argument in labour market.
Now, a middle path has
been first developed as a labour market policy in the Nordic
countries (Denmark, Finland, Iceland, Norway, Sweden) of
Europe. Flexicurity (flexibility & security) is a welfare state
model with a proactive labour market policy. The term refers to
the combination of labour market flexibility in a dynamic
economy & security for workers.

The term flexicurity was first coined by the social democratic
prime minster of Denmark Poul Nyrup Rasmussen in the
1990s. Flexicurity was implemented in Denmark in 1990s and
with some variations in other Nordic countries, in Netherlands
and in Austria. The approach is based on social dialogue
between employers, organizations & trade unions.

Both flexibility and security are multi dimensional concepts.
Using Atkinson's well known model of the flexible enterprise
as a starting point it is possible to distinguish between four
different forms flexibility; numerical flexibility, working time
flexibility, functional flexibility and wage flexibility. An
aspect of the flexicurity concept is the linking of these four
forms of flexibility with four forms of security. First, job
security, which means the security of being able to stay in the
same job, and which can be expressed via employment
protection and tenure with the same employer. Second,
employment security, which means security of staying
employed, though not necessarily in the same job; here the
general employment situation, active labour market, training
and education policies play a key role. Third, there is income
security, which relates to being secured income in case of
unemployment, sickness or accidents, and is expressed
through the public transfer income systems, such as
unemployment and cash benefit systems. And finally,
combination security, the possibilities available for combining
working and private life, e.g. through retirement schemes,
maternity leave, voluntary-sector unpaid work etc.

1. Increase in Unemployment –

2. Diseconomies of Scale –

3. Decrease in Economic Efficiency –

4. Decrease in Profitability -

5. Decrease in Competition –

6. Decrease in Economic Growth –

flexicurity (flexibility & security)

Historical Background

Forms of flexicurity –

In 2003 report for the European Commission, economist
Andrie Sapir classified European social model into the
following four groups -

Social
spending concentrated on old age pensions & a focus on
employment protection and early retirement.

Insurance based non employment benefits
and old age pensions & a high degree of employment
protection.

Many
low paid jobs, payments linked to regular employment,
activating measures and a low degree of job security.

High spending on social security
& high taxes, little job protection but high employment
security.

So flexicurity is not a concept describing only the Dutch labour
market situation but in this paper emphasis will be given to
Nordic model of flexicurity as flexicurity model was first
adopted in Denmark and which was followed by other Nordic
countries, Netherlands,Austria.
The primary goal of all Nordic countries was to attain full
employment during the post war period. The economy of
Denmark experienced a setback during the 1980s and the
unemployment rate was in between 5% to 10%. After 1990,
unemployment rose in all Nordic countries. Finland was the
worst hit, partly due to the breakdown of important Finnish
markets in the old Soviet Union. Although there were
variations in the unemployment rates in different Nordic
countries the governments of all Nordic countries agreed to
reduce the unemployment rate by adopting 'Flexicurity
Policy'.
The following graph shows the high & varied unemployment
rate in different Nordic countries during 1990s.

1. The Mediterranean model (Italy, Spain, Greece)

2. The Continental model (France, Germany,
Luxemburg)

3. The Anglo Saxon model (Ireland, UK, Portugal)

4. The Nordic model (Denmark, Finland & Sweden plus
Netherlands & Austria)

The next bar diagram shows the different labour force
participants in percentage of population 15/16 – 64 years in
1995 in different European countries along with Nordic
countries,
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Netherlands &Austria:-
Both the above graphs show the scenario of high degree of
unemployment in all the nordic countries , in Netherlands and
in Austria during 1990s. In order to reduce the high level of
unemployment the flexicurity policy had been adopted by all
the nordic countries, Netherlands,Austria.
The concept of flexicurity is based on the assumption that
flexibility & security are not contradicting but complimentary
& even mutually supportive. So the foundation of flexicurity is
based on interaction between flexibility & security which
emphasizes the potential for win win outcomes in situation
which were traditionally conceived as conflicting interest
The government of Denmark views flexicurity as a 'Golden
Triangle' with as 'three sided mix' of
1) Flexibility in the labour market combined with
2) Social Security
3) As active labour market policy with rights & obligations

for the unemployed.
Common Principles of Flexicurity
1. Flexible & reliable contractual arrangements
2. Comprehensive lifelong learning strategies
3. Effective & active labour market policies
4. Modern social security systems.
Measures taken or initiated in this context include-
1. Agenda for new skills and job: for reducing segmentation

and supporting transitions by strengthening the flexicurity
components and implementation; equipping people with
the right skills for employment, improving job quality &
the working condition and supporting job creation.

2. New skills for new jobs: for upgrading, anticipating &
better matching skills and jobs.

3. Youth on the move: To help young people acquire skills,
qualifications and experience.

4. Anticipating, preparing and managing company
restructing.

5. Strengthening public employment and services such as job
search support, career analysis, validation of experiences
etc.

The below bar diagram shows that the employment protection
legislations in late 90's were very high in Nordic countries,
Netherlands, Austria (due to flexicurity policy) compare to
other countries.

The above bar diagram shows average tenure (years) for
employees in different OECD countries. The average
tenure(years) for employees in all the Nordic countries,
Netherlands, Austria are more than 8 years(after the
adoption of flexicurity policy) which are higher than that
of USA.
Average tenure in years with the same employer in
Denmark
1992 2000
8.8 8.3
Source: http://www.socsi.auc.dk/carma/carma-1.pdf
After the 10 years of adoption of flexicurity policy there
was not much change in average tenure (years) for
employees with the same employer in Denmark which is
more than 8 years.

Countries Unemployment

rate during 90’s

Unemployment

rate in 2010

Denmark 10 6.9

Finland 17 8.5

Iceland 10 7.6

Norway 6 3.1

Sweden 9.7 8.5

Netherlands 10 4.8

Austria 10 4.3

The above table shows the rate of unemployment in different
Nordic countries, Netherlands and Austria during 1990s & in
2010. Source of the data related to the rate of unemployment in
2010 in different Nordic countries, Netherlands & Austria is
Wikipedia free encyclopedia.
Now the average unemployment rate for all the Nordic
countries, Netherlands & Austria was 10% during 1990s. Due
to the unavailability of exact data for Iceland, Netherlands &
Austria the unemployment rate during 1990s has been taken as
10%.
Now flexicurity is an integrated strategy which attempts to
reconcile employers' need for a flexible workforce with
workers' need for security.
There is a tradeoff between employment & security because
both employment & security cannot be achieved
simultaneously. Anyone (either employment or security) can
be achieved at the cost of the other. So it is worth to examine
whether the flexicurity policy by ensuring securities to the
employees can create sufficient volume of employment. In
order to examine that, the following hypothesis have been
formulated:-
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Null Hypothesis (H ):

Alternative Hypothesis (H ):

o

1

The employment potential of
flexicurity policy is not significant.

The employment potential of
flexicurity policy is significant.
The hypothesis will be tested by't' test due to small size of the
sample.

Country Unemployment rate

During 1990s

Unemployment

rate in 2010

Denmark 10 6.9

Finland 17 8.5

Iceland 10 7.6

Norway 6 3.1

Sweden 9.7 8.5

Netherlands 10 4.8

Austria 10 4.3

employment potential it is highly effective in reconciling
flexibility and inflexibility argument in labour market.
The above results are worth for the condiration of the context
of Indian economy.India is a country of world's 2 largest
population.So the wise and efficient utilization of this huge
human resource with a proper labour market policy can make
India a developed country.
There are many aspects of labour laws where greater flexibility
is needed and would be in the interest of labour as a whole in
the sense it would actually generate huge volume of
employment in the organized sector by encouraging the
employer to expand employment.But keeping in view of the
economic development aspect it is desirable to adopt a policy
of flexibility alongwith security that is,flexicurity.

1.Though Indian economy is not definitely comparable with
the developed countrys'economy but one point can be noticed
that when flexicurity was first adopted in the Nordic countries,
they were suffering from 10% rate of unemployment in India
and presently the rate of unemployment in Indian economy is
also almost 10%.So 'flexicurity' as a labour market policy can
be adopted in sectors Indian labour market.
2. Reforms in 'Industrial Dispute Act'is suggested in order to
exploit the enormous opportunities in the export market.
3.Reforms in Contract Labour (Regulation and Abolition)Act
is highly recommended for achieving the high level of
employment and not only high level of economic growth but
for economic development too.
4.Not full removal but less stringent labour laws are highly
recommended for Special Economic Zone(SEZs) to iccrease
export.

1. www.en.wikipedia.org/wiki/flexicurity
2. www.eurative.com
3. europa.eu/social/main
4. www.carma.aau.dk
5. Bredgaard, T.; Larsen, F., & Madsen, P.K. (2005): The

flexible Danish Labour Market – A Review, CARMA
Research Papers I:2005.Aalborg University, CARMA

6. Bredgaard, T.; Larsen, F., & Madsen, P.k. (2006):
“Opportunities and challenges for flexicurity – the
Danish example”, Transfer, European Review of Labour
and Research, vols. 12, no. (1), pp.61-8.

7. Campbell, John A., Hall, John A. and Pderson, Ove K.
(eds.): National Identity and the varieties of Capitalism;
The Danish Experience, McGill-Queen's University
Press, Montreal.

8. Council of Europe (2005): Concerted development of
social cohesion indicators. Methodological guide,
Strasbourg.

9. Leschke, J.: Schmid, G.: Griga, Dorit (2006): “On the
Marriage of Flexibility and Security; Lessons from the
Hartz-reforms in Germany”, Discussion paper SP 2006-
108, Wissenchaftzentrum Berlin.

10. Schmid, G. & B. Gazier (2002): The dynamics of full
employment: Social integration through transitional
labour markets, Cheltenham: Edward Elgar.

11. Schmidt, Vivien (2002) “Europeanization and the
Mechanics of Economic Policy Adjustment”, Journal of
European Public Policy, Vol. 9(6), pp. 894-912.

12. Wilthagen, T (1998): Felxicuirty – A new paradigm for
labour market policy reform?, Berlin: WZB Discussion
Paper, FSI, 98-202.
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n = 7 d = (x-y)
di = (10-6.9)+(17-8.5)+(10-7.6)+(6-3.1)+(9.7-

8.5)+(10-4.8)+(10-4.3)
= 3.1+8.5+2.4+2.9+1.2+5.2+5.7
= 29

di = 3.1 +8.5 +2.4 +2.9 +1.2 +5.2 +5.7
= 9.61+72.25+5.76+8.41+1.44+27.04+32.49
=157

__
d = 29/7 = 4.14
S = 157/7 – (29/7)

= 22.43-17.14
=5.29

t = d / (s /n-1)
= 4.14/ 5.29/6 = 4.14/ 0.88 = 4.14/0.94 = 4.4

Degrees of freedom = 6
The tabulated value of t = 4.4 which is greater than tabulated
value of t for 6 degrees of freedom at 5% level of significance

1.4 > 1.94
(Calculated value of t) (Tabulated value of t for 6 dif at 5%
level of significance)
So the null hypothesis can be rejected at 5% level of
significance.
Again the tabulated value of t=4.4 is greater than tabulated
value of t for 6 degrees of freedom at 1% level of significance
and 5% level of significance.

1.4 > 3.14
(Calculated value of t) (Tabulated value of t for 6 dif at 1%
level of significance)
So the null hypothesis can be rejected at 1% level of
significance.
Again 4.4 > 3.71
(Calculated value of t) (Tabulated value of t for 6 dif at 0.5%
level of significance)
Therefore the null hypothesis can be rejected at 0.5% level of
significance.
As the null hypothesis can be rejected for 6 dif at 5% level of
significance, 1% level of significance and also 0.5% level of
significance we can strongly reject our null hypothesis that the
employment potential of flexicurity policy is not significant.
As our null hypothesis has been strongly rejected we can
accept our alternative hypothesis i.e the employment potential
of flexicurity policy to be significant.

The results of the above study can be summarized as
1. Employment potential of flexicurity is significant.
2.As flexicurity gives security to employees, with its

2 2 2 2 2 2 2 2

2 2

2

Results
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Abstract

The role of Brazil, Russia, India, China and South Africa (BRICS) as emerging economies in international level is

significantly and rapidly changing. Over the last decade, BRICS are leading emerging economies at regional and international

level. The acronym BRIC was originally coined in 2001by Goldman Sacks economist Jim O'Neil to highlight the exceptional

role of important emerging economies. It was pointed out that high growth rates, economic potential and demographic

development were going to put BRIC in leading position. The BRICS have a surface of 39.7 million square kilometer and

account for 2.9 billion people. This paper presents the emerging role of BRICS in global economy. The author tries to explain

how BRICS are influencing global economic development to great extent. The linkages of BRICS with developing countries in

general and low-income countries have intensified over the last decade through various forms of cooperation and support. High

GDP growth combined with a large population base in BRICS has the potential to generate high aggregate demand. The

sustained GDP growth of BRICS members has the potential of these countries collectively acting as the drivers of the global

economy.

Keywords: BRICS, economic development, developing countries, global economy.
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Introduction

Objective

The BRIC acronym was floated in 2001 by Goldman Sachs in
paper “Building Better global Economic BRICS” as part of an
economic modeling exercise to forecast global economic
trends over the next half century. The main finding was that
BRICs would play an increasingly important role in the global
economy. It was predicted that over the next 50 years the BRIC
economies could become a major force in the world economy.
After few years of coinage of the term, the idea of
institutionalized BRICs was floated, but there was no specific
move to formalize the group. The economies gained strength
from their economic reform process. China joined the WTO
(2001) and opened up a process of modernization of its
industries and services. Brazil kick-started period of
unprecedented economic prosperity (2003). The Dow Jones
introduces the BRIC 50 Index made up of the 50 largest
companies listed on the stock exchanges of Brazil, Russia,
India, and China. The BRIC foreign ministers hold informal
meeting in New York as a sideline to the UN 61 General
Assembly. China overtook Germany as the third largest
economy (2007). Brazil joined china and the Persian Gulf
states by becoming a global creditor for the first time and
introduced sovereign wealth fund to invest excess capital
(2008). Keeping its interests, the group declared an open world
economy with an efficient allocation of resources, the free flow
of goods and fair and orderly competition.

To study the evolution and formation of the grouping.
To study the role of grouping and its impact on global
economy and trade.
To examine the role of BRICS as leading emerging
economies at global level.

st

•
•

•

Methodology

Evolution of BRICs

This paper is based on the review of research articles from
various parts of the world. The data provided in this study is for
the limited period till 2010. The data used in this study is
secondary in nature and collected from various websites of
IMF, World Bank and UNCTAD

The evolution of the BRICS group continues the trend toward
a multipolar system of international relations and increasing
economic interdependence. Such a system requires global
governance and network diplomacy. BRICS influence in the
international arena is result of its growing economic power and
their important contribution to global demography and the
supply of natural resources. In 2011, BRICS countries
accounted for 25 per cent of global gross domestic predict, 30
percent of global land area and 45 per cent of the world's
population. Over the past decade, their economies have grown
by 4.2 times, compared with 61 per cent growth in the
developed countries. “Between 2001 and 2010, the BRIC
economies GDP rose much more sharply than I had thought
possible even in the most optimistic scenario,” admits Jim
O'Neil. The BRICS contribution to global economic growth
has now reached 50 per cent, making this group the driver of
global development.
The move towards formalization of the group was concretized
when BRIC leaders held their first summit calling for a more
democratic and multipolar world based on the rule of
international law, equality, mutual respect, cooperation,
coordinated action and collective decision making of all states.
Since then annual summits have been held in each of the
remaining member countries. The developed countries agreed
to increase the BRIC's quota and vote share at the IMF and the
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World Bank. The inclusion of South Africa into the group
expanded the acronym to BRICS in 2010 and since then the
new acronym has symbolized the collective economic power
of each member nation. In 2010 the group calls for UN
reforms. China becomes the second-largest economy. The
BRIC constitutes approx. 25% of the world's economic
activities and over 30% of the world's GDP.

Overarching theme-BRICS partnership for global stability,
security and prosperity

Table-BRICS summit

Summit Participants Date Location

First BRIC 16 June 2009 Yekaterinburg,Russia

Second BRIC 16 April 2010 Brasilia,Brazil

Third BRIC 14 April 2011 Sanya,China

Fourth BRICS 29 March 2012 New Delhi, India

Fifth BRICS 27 March 2013 Durban, S.Africa

Sixth BRICS 14-16 July 2014 Fortaleza, Brazil

Seventh BRICS 8-9 July 2015 Ufa, Russia

Source: New Delhi BRICS 2012, http://www.bricsindia.in

BRICS in the world economy

Significant positive changes have taken place in all the BRICs
countries over the past decades. These have brought in
perceptive changes about the potential and importance of
BRICs in reshaping the global economic order. BRICS is now
recognized as some of the fastest-growing economies and the
engines of the global recovery process. The BRICS growing
importance for the world economy is reflected by various
economic and demographic indicator like increasing share in
world GDP, increasing forex reserves, their foreign direct
investment inflows and outflows. Trade liberalization is used
as a tool for promoting economic growth in all the member
countries. BRICs countries have become more open as
reflected by indicators such as current account balance and
forex reserves. BRICS are now attractive destinations for FDI.
They are playing important role in meeting global demands for
capital. BRICs now constitute the fastest growing and largest
emerging markets economies. Their increasing share in GDP,
FDI trends and economically active population has huge
impact in shaping future economic and political world
dynamics. The Goldman Sachs paper clearly indicates that by
2050 the BRICS countries will become the world's most
important economies, replacing the US as the biggest
economy. If the present trend continues, the BRICS countries
will become an increasingly significant group in the coming
years. Their emergence might require the establishment of a
new world economic and political order.

Rank in

the world

Share in world

GDP % (2010)

Forex reserves (%

of GDP) 2010

External debt

($bn) 2009

Brazil 8 2.9 13.7 276.9

Russia 6 3 30.4 381.3

India 4 5.4 18 237.7

China 2 13.6 48.8 428.4

South Africa 26 0.7 10.7 42.1

Source: IMF, UNCTAD & World Bank, adapted from the The BRICS Report, 2012

Table3-outward foreign direct investment flows in million USD

2006 2007 2008 2009 2010

Brazil 28.202 7.067 20.457 -10.084 11.519

Russia 23.151 45.916 55.594 43.665 51.697

India 14.285 17.234 19.397 15.929 14.626

China 21.160 22.469 52.150 56.530 68.000

S.Africa 6.063 2.966 -3.134 1.151 0.450

Source:http://unctadstat.unctad.org/tableviewer/tableview.as
px

It must be stated that the entities of the BRICs do not constitute
a homogeneous body of countries. They can be differentiated
in terms of their economic, demographic, technical and
absorptive capacities, political setup and agendas. The
groupings bring together India and China, the world's largest
democracy and autocracy on a shared platform. Russia and
Brazil are exporters of commodities such as energy, China and
India are resource hungry and importers of the same. BRICS
have certain common development issues and calls for a
concerted effort toward cooperative approach to development
in the BRICS countries. Some of them are-

The fast growing middle class in
the BRICS countries has encouraged the expansion of
trade among the countries. It has facilitated radical
transformation of global trade. The trade and investment
linkages among the BRICS countries are fragile and
disjointed. The intra-BRICS trade is in form of Russia,
Brazil and South Africa supplying commodities to China
and India. The BRICS countries have different economic
growth strategies that determine their economic policies.
BRICs countries compete against each other on the
international markets. The group's standing in the
international economic negotiations depends on resolving
bilateral trade tensions.

-
Infrastructure is the important determinant for economic
growth.  The key areas of infrastructure development
required in the BRICS countries are in energy,
telecommunication, road and rail transport and access to
improved water and sanitation. The issue if finance and
investment in such crucial sector. To facilitate cooperation
in this area, the BRICS countries could set up
infrastructure funds to mobilize investor in the
infrastructure projects.

since the global food crisis of 2008,
agricultural issues have become issue of concerns. In
some countries, agriculture is important sector for food
security and economic development. The agriculture
sector is facing certain problems like impact of climate
change on productivity, issues of water security,
commodity price volatility. It has led to rise in food prices
and diverted agricultural land. BRICS Agricultural
Cooperation Working Group was established which
formulated the Action Plan 2012-2016 for all members.
This approach by the BRICS countries is holistic and
includes the trade, finance and technology aspects of food
security.

Major issues of BRICS

Trade and investment –

Infrastructure and industrial development

Food security-

v

v

v
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v

v

Research &Development-

Cultural exchange and tourism

Impact of BRICS on economic development of developing
economies

Trade

Foreign Direct Investment

Financing

Debt sustainability

Suggestions

the various areas identified
for mutual cooperation are exchange of information on
Science, Technology and Innovation policies, promotion
of technology transfer, new energy, renewable energy,
nanotechnology, basic research, medicine and bio-
technology.

- there is little common
between these countries, primarily because of different
language, culture, living styles and food habits. Culture
and tourism remains weak link in the cooperation between
BRICS countries.

The major areas analyzed and identified as relevant for the
development of other developing economies are as follows

- BRICS has gained power in trade relations. Their
demand for resources has been increasing in the past
decade due to the strong growth of Chinese and Indian
manufacturing industries. Brazil and Russia were able to
benefit from high raw material prices in the past.

- worldwide FDI flows from
BRICS have increased more significantly during past
decade. There has been remarkable improvement of
infrastructure and energy supply and increased trade and
market incentives.

-BRICS contribution to international
development financing has also increased over the last
decade; it comes with large package of grants, loans and
trade and investment arrangements. BRICS development
finance is focused on neighboring countries with
economic considerations.

- It is important to observe socio-
economic returns and possible debt sustainability issues.

There is need to facilitate closer cooperation on various
international issues, keeping broader interests in mind. There

♦

♦

♦

♦

is need for target driven and time bound programs for delivery
and implementation. To address issues like food security, there
is need to promote peer learning and to exchange best practices
in the BRICs countries. There is a need to increase expenditure
on research and development, in the areas of sustainable
development. If they can succeed in overcoming some of their
differences, there is plenty of scope for the RICs countries to
organize themselves into a formidable power bloc.

BRICS appears to be on its way to realize the predictions made
in 2001 with the emerging dynamics over the last decade. The
challenges faced by them call for concerted efforts as a group.
The success in designing a candidate from the BRICS's
members can in the long run consolidate positive perception of
a group, enhance its position in global affairs and bring about
fulfilling desire of the members to see a reform of global
economic governance. The RICS are the predominant
economic risers and their spectacular growth will have a
critical role in reshaping the global order.

1. Role of BRICS in the Developing world (2012)
http://www.europarl.europa.eu/activities/committes/stud
ies.do?language=EN

2. Singh,Suresh P; Dube,Memory-“BRICS and the World
Order:ABeginner's Guide”,www.saiia.org.za

3. Event. J, simon (2015)-“BRICS Trade Strategy:Time for a
rethink”

4. Dr Rowan,John J (2015)-“Mapping BRICS Mdia”
5. Stunkel,Oliver (2015)-“The BRICS and the Future of

Global Order. Prof.Mathur,Sajal; Dasgupta,Meghna
(2013)-“BRICS trade Policies, Institution and areas for
Deepining cooperation”

6. O'Neil,Jim(2013)-“theBRICroad to Growth”
7. http://www.researchgate.net/publication
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Abstract

'Civil disturbances', 'Unrest', 'Revolution',' Wars' are some of the terms that describe the inherent nature of human

conflict with varying degree of violence. Every violent incident in the history of mankind has left an indelible mark on the

human civilization. Needless to say, few events in human history have had such a lasting effect on human society as an armed or

violent conflict. Since, the beginning of the new millennium, a new violent force has emerged in different parts of the world

which appears to make use of the most modern technology to synchronize and co-ordinate their violent activities in pursuance of

their goal. These forces or organization have sought to increasingly use religion as a means to spread their ideology and reach

out to a wide spectrum of people globally through the use of internet and social mass media. Terrorism affects human society in

multiple ways. It affects the economy in a multiple ways like the drastic negative effect on the tourism industry in case of SWAT

valley, northeastern Pakistan. The after effects of terrorism leads to conflicts between Nation States aligned to different factions

in the conflict, as seen recently between Turkey and Russia, spilling over on the economic front. It leads to an increase in

preventive anti-terrorism measures which seriously curtails the human rights of the civilian populace and at the same time

draining the financial resources of the state. Last but not the least; it creates a fear psychosis among the people affecting their

mental and moral health. The current paper attempts to analyze the concept of modern day terrorism and the economic and

human cost it extracts.
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Introduction
Human history is replete with instances of conflicts, internal
and external. Given the dynamic nature of man, it is not
surprising that many of these conflicts, if left unresolved, take a
violent turn. 'Civil disturbances', 'Unrest', 'Revolution',' Wars'
are some of the terms that describe the inherent nature of
human conflict with varying degree of violence. Every violent
incident in the history of mankind has left an indelible mark on
the human civilization. Every period in the eventful journey of
human race, has seen one or the other form of violent conflict
within its society. Needless to say, few events in human history
have had such a lasting effect on human society as an armed or
violent conflict. The 20 century, saw its share of conflicts,
notably the two world wars which brought upon the world,
destruction and misery resulting in an unprecedented human
and material loss. The ensuing period saw a relative period of
calm and peace occasionally shattered by a regional conflict.
The world as such was never free of conflict post the Second
World War. Nevertheless, conflicts internal or external were
essentially localized be it the Korean War or the Vietnam War
which saw more than one or two world powers getting
involved in support or against the native power. However, the
post USA led Allied operations against Saddam Hussain's
rampaging Iraqi war machinery of 1990's and 2000's, have led
to the internationalization of anti-West sentiments, especially
in the middle eastern region, giving rise to a new pan-global
phenomenon called as international terrorism. Since, the
beginning of the new millennium, a new violent force has

th

emerged in different parts of the world which appears to make
use of the most modern technology to synchronize and co-
ordinate their violent activities in pursuance of their goal.
These forces or organization have sought to increasingly use
religion as a means to spread their ideology and reach out to a
wide spectrum of people globally through the use of internet
and social mass media. From the Taliban in Afghanistan and
Pakistan,Al Qaida and DAESH in the Middle East and Europe
and America, Boko Haram in the Maghriab part of North and
Central Africa, the Naxals and North-East Militant and the
Kashmiri organizations in India, the so called terrorist
organizations have played havoc within the human society,
extracting a huge human and material cost in the process. What
is significant in the tactics of the so called terrorist
organizations is their willingness to target non-combatants and
civilians in acts of mass killing through use of modern and
sophisticated killing machines.
Terrorism affects human society in multiple ways. It affects the
economy in a big way like the drastic negative effect on the
tourism industry in case of SWAT valley, northeastern
Pakistan. The after effects of terrorism leads to conflicts
between Nation States aligned to different factions in the
conflict, as seen recently between Turkey and Russia, spilling
over on the economic front. It leads to an increase in preventive
anti-terrorism measures which includes passage of legislations
which seriously curtails the human rights of the civilian
populace and at the same time draining the financial resources
of the state. Last but not the least; it creates a fear psychosis

International Journal of Research, 5 (2), Jan-Jun 201692



among the people affecting their mental and moral health. The
current paper attempts to analyze the concept of modern day
terrorism and the economic and human cost it extracts.

There is an absence of unanimity in the modern world as to
what exactly constitutes terrorism. Considering that both
States and non-state actors use violence to further their geo-
political aims, almost all the discourse on terrorism is
dominated by the 'States' which very conveniently seeks to
exclude itself and its organizations from the definition of
terrorism. As such the contemporary definition of the term
'terrorism' may many a times be highly biased in favour of the
governing elite and one that may lacks moral and ethical
scrutiny. One man's terrorist may be another man's freedom
fighter. As Rosalyn Higgins, former President of the
International Court of Justice observes in her book
'International Law and Terrorism', “Terrorism is a term without
legal significance. It is merely a convenient way of alluding to
activities, whether of States or individuals, widely disapproved
of and in which either the methods used are unlawful, or the
targets protected or both.”
Almost all modern day States including India have had a fairly
long period of experience in dealing the phenomenon of
terrorism. National and International laws have defined the
concept of 'terrorism' variably. The United Nations General
Assembly, at its 84 plenary session, adopted a resolution
(49/60) defining 'terrorism' as “Criminal acts intended or
calculated to provoke a state of terror in the general public, a
group of persons or particular persons for political purposes
are in any circumstance unjustifiable, whatever the
considerations of a political, philosophical, ideological, racial,
ethnic, religious or any other nature that may be invoked to
justify them.”
The United Nations Security Council(UNSC) in its
resolution(1566) adopted on 8 October, 2004, defines
terrorism as “criminal acts, including against civilians,
committed with the intent to cause death or serious bodily
injury, or taking of hostages, with the purpose to provoke a
state of terror, or compel a government or international
organization to do or to abstain from doing any act which
contravened terrorism-related conventions and protocols,
were not justifiable for any reason whether of a political,
philosophical ideological, racial, ethnic or religious nature.”
The Arab Convention on the Suppression of Terrorism,
adopted by the Council ofArab Ministers of the Interior and the
Council of Arab Ministers of Justice in Cairo, Egypt on 22
April, 1998 defined terrorism as “Any act or threat of violence,
whatever its motives or purposes, that occurs in the
advancement of an individual or collective criminal agenda
and seeking to sow panic among people, causing fear by
harming them, or placing their lives, liberty or security in
danger, or seeking to cause damage to the environment or to
public or private installations or property or to occupying or
seizing them, or seeking to jeopardize national resources.”
Section 3 of Prevention of Terrorism Activities, India(2002),
defines the term terrorism as an act that is carried out “with
intent to threaten the unity, integrity, security or sovereignty of
India or to strike terror in the people or any section of the
people does any act or thing by using bombs, dynamite or other

Concept of Terrorism

1

th

7

th

8

nd

9

explosive substances or inflammable substances or firearms or
other lethal weapons or poisons or noxious gases or other
chemicals or by any other substances (whether biological or
otherwise) of a hazardous nature or by any other means
whatsoever, in such a manner as to cause, or likely to cause,
death of, or injuries to any person or persons or loss of, or
damage to, or destruction of, property or disruption of any
supplies or services essential to the life.”
Equally significant, in the modern context, is the role of States
in promoting either explicitly or implicitly, various non-state
actors or groups indulging in acts of terrorism. Needless to say,
without the tactic strategic, material and financial support of
States, various terror groups across the globe may not have the
access to men and material to operate in the sophisticated and
professional manner in which they are increasingly seen to
function.

As stated earlier, violence internal or external extracts a very
huge economic cost. As per the Institute for Economics and
Peace (IEP), violence costs 13.4% of the world GDP (Global
Peace Index, 2015 ).In financial terms, the impact of violence
on the global economy is estimated to have crossed US$14.3
trillion in 2014.In relative terms, the figure is equivalent to the
combined economies of France, UK, Brazil, Germany ,Spain
and Canada. Data on economic cost of violence shows that
estimated 43% of the total violence containment expenditure
is incurred by states on their militaries.

4

3

The Economic and Human Costs of Global violence.

Table 1.Economic Cost of Violence

Heads of Expenditure $ in Trillions

Losses from Conflicts 0.817

Internal Security Spending 1.3

Losses from Crime and Interpersonal Violence 2

Military Spending(Violence Containment) 3

Source: Global Peace Index 2015 .
6

It is estimated that if the if the global spending on violence and
preventive measures would decrease by 10%, it would lead to
an estimated fund generation of $1.43 trillion which could be
invested in much more economically productive sectors,
thereby increasing prosperity and welfare. It is least surprising
that countries with highest level of peace, experience
increasing prosperity and welfare whereas, countries which
are deemed least peaceful are spiraling into violence and
conflict, inflicting untold economic and human misery onto
the populace. European countries experiencing historic levels
of peace have seen their military budgets being slashed with a
decrease in homicide rates. At the same time countries such as
Iraq, Syria, Yemen, Nigeria, South Sudan and CAR have all
seen increasing level of violence. An entire productive
generation in Syria is feared to have been lost on skill
enrichment and development due the ongoing civil war. The
year 2014, saw 60 million forcibly displaced people
worldwide, including 38.2 million Internally Displaced
People (IDP's), 19.5 million Refugees and 1.8 million asylum
seekers in the world, the highest since the end of the Second
World War in 1945. The European Union set aside a whopping
$933.61 million or 71% of its annual humanitarian aid budget
for 2014 for the humanitarian assistance of IDP's and
refugees .
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The global economic cost of terrorism is estimated to have
peaked to an all time high of US$52.9 billion in the year
2015.Due to the prolonged nature of conflicts in Iraq and Syria;
neighboring countries such as Jordan and Lebanon are feeling
the economic brunt of the burden of refuges. The two countries
are reported to host over 2 million Syrian refugees putting a
severe strain on their economies and resources. The Lebanese
government estimates a drastic fall in revenue on account of
interrupted trade, loss of business and consumer confidence.
Almost 0.3 million Lebanese are estimated to lose their jobs of
which .17 million may end up being pushed below the poverty
line  .
Global violence has continued to extract a very heavy human
cost too. Terrorism related deaths rose to their highest ever
recorded levels to 32,658 people killed in 2104, an 80%
increase compared to 2013 in which the recorded casualties
were 18,111.The year saw 13,370 terrorist attacks spread over
93 countries of which 78% incidents were recorded from just
five countries namely Afghanistan, Iraq, Nigeria, Pakistan and
Syria. Iraq with over 9,929 terrorist related killings, the highest
ever recorded for a single country, continued to be the most
severely terrorism impacted nation in the world. Nigeria with
over 7,512 deaths in 2014, saw the largest increase in terrorist
fatalities of 300% compared to 2013.Quite significantly, over
51% of all terrorist casualties in 2014 were private civilians of
which over 50% were women and children, a rather chilling
disclosure in the study of global terrorism and its impact on
ordinary civilians worldwide. A closer analysis reveals that
since year 2000, there have been over 61000 terrorist strike
worldwide resulting in the killings of at least 1,40,000 people
as can be seen the chart 1 below;

10

Chart 1.Spread of Terrorism in the new Millennium

Source: Global Terrorism Index (GTI), 2015 .
6

Terrorism has been a significant contributory factor driving
forced migration. In the 10 of the 11 worst terrorist affected
nations also have the highest rate of IDP's and refugees
highlighting the strong interconnection between terrorism,
conflicts and forced migrations in the 21 century. Another
very disturbing human feature of the 21 century terrorism is
the significant connect it has with religion. The rise of Al
Qeada post the U.S. invasion of Afghanistan in 2002 and Iraq
in 2003 and notably the DAESH or ISIS post the Syrian civil
war have attracted hordes of foreign fighters from as many as
100 countries the world over posing serious security threats not
only to the countries currently in the conflict zone, but also to
the countries of their origin. As seen in the figures of chart 2
below, though the Middle Eastern and North African (MENA)
countries account for a almost half the foreign recruits in Syria

st

st

and Iraq, citizens of the western and other countries across the
globe are increasingly lining up to fight for one or the other
terror groups in the two countries in the centre of conflicts.
Chart 2. Foreign Fighters in Syria and Iraq

Source:GTI'15
6

Conclusion
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Abstract

This research study explores one of the most important arenas of the personality viz. confidence of Pre service teachers

pursuing Primary Teacher Training Program. The confidence was studied through a standardized scale developed by Sharma

D. (2010). The reliability coefficient of the scale is 0.82. It is a five point rating scale having 50 statements. The elements of the

tool include– content, teaching work, teaching commitment, co-curricular activities, behavior with colleagues and evaluation

competencies. The main objective of the study was to find area difference and subsequent gender differences in the confidence.

Survey method of research was adopted and the scale was administered on a predefined sample of 320 Pre service teachers

comprising of 200 urban and 120 rural preservice teachers. Further there were 160 male and 160 female preservice teachers.

The study found that significant differences exist in the confidence of preservice teachers residing in rural and urban area.

Confidence of urban preservice teachers was found to be higher than rural preservice teachers. Interestingly no significant

gender difference was observed. The implications of the study lie in the fact that there is a need to provide diverse teaching

learning environment and good exposure to the preservice teachers of rural areas.

Keywords: Gender Differences, Regional Differences, Pre service teachers, Confidence level
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Introduction& Research Review

Primary teaching has being a matter of concern since
Independence. Indian government has continuously put in
efforts and funds to promote primary education in the country.
Sarva ShikshaAbhiyan for primary education and recent Right
to Education Act are some of the glaring examples of intensity
of the determinations exhibited by the governments. Recent
drives for appointing primary teacher has motivated lots of
students to pursue minimum teacher qualification courses like
Diploma in Primary Education, Bachelor of Education and
other in-service and preservice programs and trainings.
In such a situation it becomes important to focus not only on
the basic teaching competencies of the teachers but also on
their soft skills like communication and presentation skills
.Confidence level plays an important role in enhancing the
self-esteem of a person and also in improving the soft
skills.Confidence is a self-assuredness that arises out of
competence in subject matter, knowledge of young children
and practice. Confidence develops from mastery experience,
vicarious experience, persuasion and psychological states
(Bandura, 1977, 1986, 1993).
Teachers with high self-confidence have been proved to be
effective in transacting the curriculum and self confidence
levels has significant effect on teaching (Kalain& Freeman,
1994). Confidence helps to determine ones action
(Sodak&Podell, 1996). Beginning teachers does not know the
subject in a way that allows them to teach in a better way
(Reynold, 1995). This results in low confidence among the pre
service teachers.
This research attempts to study the effect of area and gender on
the confidence of the Pre service teachers.

Objectives of the Study

Hypothesis of the Study
Ho

Ho

Ho

Type andArea of Research

Population and Sample of Study

1. To study the effect of rural and urban area on the confidence
of Pre service teachers of Primary Teacher Training
College.

2. To study the effect of male and female gender on the
confidence of Pre service teachers of Primary Teacher
Training College.

There shall be no significant difference in the confidence
scale scores of the Pre service teachers of Primary Teacher
Training College of rural and urban area.

There shall be no significant difference in the confidence
scale scores of male and female Pre service teachers of
Primary Teacher Training Colleges belonging to urban area.

There shall be no significant difference in the confidence
scale scores of male and female Pre service teachers of
Primary Teacher Training Colleges belonging to rural area.

The present study is behavioral research as the results can be
applied in practice. Further the study belongs to the area of
psychological testing as it attempts to study the confidence
level of primary teachers. Since the sample selected is pre
service teachers the study can be attributed to primary level of
education.

The population of the study was 2100 primary Pre service
teachers studying in 40 primary teacher training colleges were
taken as the population of the study. The sample of the study
was 320 (200 male and 120 female) primary Pre service
teachers studying in 7 primary teacher training colleges of
Banaskantha region of Gujarat India. The sample was selected
through stratified random sampling technique.

1

2

3
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Variables of the Study
Table 1: Variables of the study

1 Independent Variable

Area Pre service teachers studying in Primary

teacher training colleges of rural area

Pre service teachersstudying in Primary

teacher training colleges of urban area

Gender Male Pre service teachers

Female Pre service teachers

2 Dependent Variable Pre service teachers Confidence

Tool of the Study

Method of Research

Statistical Treatment of the Data

Table 2: Frequency Distributionfor area and gender

difference in confidence of Pre service teachers

•

•

•

•

Confidence Scale developed by Sharma D. (2010) was

used as the tool for the study.

The elements of the tool include– content, teaching work,

teaching commitment, co-curricular activities, behavior

with colleagues and evaluation competencies. Scoring was

done on five point rating scale.

The inventory had twenty five negative and twenty five

positive statements with a five point rating scale.The

scoring for positive statements is 5,4,3,2,1, and for

negative statements is 1,2,3,4,5.

Reliability coefficient of Teacher Confidence Scale by test

retest method is 0.82. This value indicates that the

inventory had a good reliability. The tool is valid to test the

confidence level.

Present study utilized survey method of research for collecting

the data. The scale was administered in the selected teacher

training colleges. Prior permission for administering the test

was taken. The subjects were given the scale after establishing

a rapport with them.

The data was collected was tabulated. It was analyzed using

descriptive statistics. Frequency distribution of the data and

histogram was prepared from the data. In order to test the

hypothesis t test was done using Excel tool pack.

Frequency

Interval

Area Gender Cumulative

FrequencyUrban Rural Male Female

231-240 0 1 0 1 2

221-230 3 0 1 2 6

211-220 7 2 4 5 18

201-210 17 3 12 8 40

191-200 20 8 14 14 56

181-190 26 10 16 20 72

171-180 25 12 16 21 74

161-170 24 16 23 17 80

151-160 39 36 33 42 150

141-150 32 28 33 27 120

131-140 7 4 8 3 22

200 120 160 160 640

0
5

10
15
20
25
30
35
40

Frequency Distribution-Urban and Rural Area

Urban

Rural

0
20
40
60

Frequency Distribution- Male and Female

Preservice Teachers

Male

Female

Verification of Hypothesis: Effect of Region and Gender on
the Confidence Level of Pre service teachers

Table 3: Mean, S.D., SED, t value and level of
significance for hypothesis

Hypotheses were verified in order to study the gender and
regional difference among the sample. Mean, standard
deviation, standard error of deviation, t value and its
significance level were calculated in order to study the effect.

Variable N Mean S.D. SED t Value Significance

Ho 1 Urban 200 172.26 22.46 2.47 3.46 S

Rural 120 136.82 19.35

Ho 2 Male Urban 100 171.36 22.20 2.32 0.88 NS

Female Urban 100 171.16 22.42

Ho 3 Male Rural 60 161.96 18.96 2.44 1.067 NS

Female Rural 60 165.70 19.75

From Table 3 it can be inferred that Ho is rejected while Ho

and Ho are not rejected. Thus it is inferred that there is

significant difference in the confidence of Pre service teachers

belonging to rural and urban areas. Further it is also inferred

that no significant difference is found between the confidence

of male and female Pre service teachers belonging to urban

area and also those belonging to rural area.

1. There is difference in the confidence of Pre service teachers

belonging to rural and urban area and the confidence of Pre

service teachers belonging to urban area is found to be

higher than those belonging to rural area.

2. The confidence of male and female Pre service teachers

belonging to urban area is found to be almost similar.

3. The confidence of female Pre service teachers belonging to

rural area is found to be slightly higher than that of the male

Pre service teachers of rural area. This difference in mean is

not significant.

The results that are derived are in coherence with some of the

research reviews discussed in the proceeding paragraphs. It

1 2

3

Results & Discussion
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was found that self-confidence of females is lower than that of

the males in achievement situation (Maccoby and Jacklin,

1974; Lenney, 1977) while no difference was found in the

female and male student's perception of interpersonal self-

confidence but significant differences between self-

confidence and gender identity (Zuckerman, 1985; Chusmir,

Koberg&Stecher ,1992). Studies have attributed gender gap to

psychological factors particularly role of confidence

(Bertrand, 2011). Thus different results highlight the need to

further probe the area in order to establish a clear direction.

The study highlights the differences in confidence of the Pre

service teachers belonging to rural and urban areas. The urban

areas provide better teaching learning environment and more

opportunities of exposures. These differences can be attributed

to the difference in the confidence when it comes to

performance in the class. Thus there is a need to provide the

diverse teaching learning environments in rural areas so as that

confidence can be developed among Pre service teachers. This

can be achieved by enhancing the training provided on content

mastery and micro teaching skills. Further there is a need to

Educational Implications

provided hands on experiences in communication skills and

personality development. There is also a need to provide more

exposure towards organization of co-curricular activities and

evaluation techniques.
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Abstract

It is important for the researcher to formulate hypotheses before data are gathered. A good hypothesis is a very useful aid to

organizing the research effort. Hypothesis testing is the often used strategy for deciding whether a sample data offer such

support for a hypothesis that generalization can be made. Thus hypothesis testing enables us to make probability statements

about population parameter(s).
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1.1 Introduction

Statistics refers to the theory, procedure and methodology by

which data are summarized. Its' essential purpose is to describe

and draw inferences about the numerical properties of

populations. It's all perfectly clear; you compute statistics

(mean, median, mode etc)from statistics (numerical facts) by

statistics( statistics as a science or methodology) M.W.Tate.

1.2 Parametric and Non-Parametric Test

If the information about the population is completely known

by means of its parameters then statistical test is called

parametric test. t-test, Z-test, F-test etc.

If there is no knowledge about the population or parameters,

but still it is required to test the hypothesis of the population,

then it is called non-parametric test. Chi square

test, K.S. test etc.

For example:

For example:

1.3 Classification of Hypotheses
1.4 Difference between Parametric and Non-parametric
Test

Parametric Test Non-Parametric Test

o Information about the population is
completely known.

o Specific assumptions are made
regarding the population.

o Null hypothesis is made on parameters
of the population distribution.

o Are applicable only for variable
o No parametric tests exist for nominal

scale data.
o It is powerful if it exists.

o No information about the population  is
available.

o No specific assumptions are made
regarding the population.

o The Null hypothesis is free from
parameters.

o It is applied both variable and attributes.
o Non-parametric tests do exist from

nominal and ordinal data.
o It is not so powerful like parametric test.

1.5 Descriptive Statistics and Inferential Statistics
¨

¨

Descriptive statistics refers to procedures for organizing,
summarizing and describing quantitative data about the
samples or about the populations where complete
population data are available. It does not involve the
drawing of an inference from a sample to its population.

measures of central tendency and measures
of variability etc.
Statistical procedures use for drawing of inferences about
the properties of populations from sample data are
generally referred to as sampling or inferential techniques.

In inferential statistics, a hypothesis is a

For example:

In inferential statistics, statistics are measures of the
sample and parameters are measures of the population.
Inferences are made about the parameters from the
statistics.
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statement about one or more parameters.

Estimating a parameter in inferential statistics can be done by
or Point Estimation

consists of estimating the parameter by a single value. Interval
Estimation consists of defining an interval (confidence
interval) on the scale of measurement that contains tenable
values of the parameter. Either way, the estimate is made from
sample data.

In order to use inferential statistics, we need to translate the
research hypothesis into a testable form, which is called the

and to generate an . An
alternative hypothesis indicates the situation corresponding to
when the null hypothesis is not true. The stated hypothesis will
differ depending on whether or not it is a directional
hypothesis.

The mean reading achievement of the population of
9 grade students taught by Method A
reading achievement of the population taught by Method
B.

The mean reading achievement of the
population of 9 grade students taught by Method A does
not equal the mean reading achievement of the population
taught by Method B.

The mean reading achievement of the population of
9 grade students taught by Method A than
the mean reading achievement of the population taught by
Method B.

The mean reading achievement of the
population of 9 grade students taught by Method A is
greater than the mean reading achievement of the
population taught by Method B.

The best test of a hypothesis is to verify whether
the inferences reached from the propositions are consistent
with the observed facts. Verification is of two types as follows:
(a) Direct Verification by Observation or Experimentation and
(b) Indirect Verification by deducing consequences from the
supposed cause and comparing them with the facts of
experience. This necessitates the application of the principle of
deduction.

This is known as crucial instance or
confirmatory test. When a researcher is confronted with two
equally competent but contradictory hypotheses, he needs one
instance which explains the phenomenon and helps in
accepting any one of the hypotheses. When this is done
through an experiment, the experiment is known as
'Experimentum Crucis'.

This refers to the power which a
hypothesis has of explaining and determining cases of a kind
different from those which were contemplated in the formation
of hypothesis. In other words, the hypothesis is accepted and
its value is greatly enhanced when it is found to explain other
facts also in addition to those facts which it was initially
designed to explain.

1.6 Estimating a Parameter in Inferential Statistics

.

1.7 Null hypothesis Vs.Alternative Hypothesis

1.8 Non Directional Research Hypothesis
Null:

Alternative:

1.9 Directional Research Hypothesis
Null:

Alternative:

1.10 Methods of Testing Hypothesis
Verification:

Experimentum Crucis:

Consilience of Inductions:

1.11 Possible Errors in Testing Hypothesis

Point Estimation Interval Estimation

Null Hypothesis Alternative Hypothesis

equals the mean

equals or is less

¨

¨

¨

¨

th

th

th

th

Decision About……………………?

Ho is True H1 is true

Accept H1 Error Correct Decision

Accept Ho Correct Decision Errorβ
α

1.12 Type-I Error

1.13 Type-II Error

¨

¨

¨

¨

¨

¨

¨

¨

¨

¨

¨

¨

A Type-I error, also known as an error of the first hand,
occurs when the null hypothesis is true, but is rejected.
A Type-I error, may be compared with a so called false
positive.
AType-I error occurs when we believe a falsehood.
The rate of Type-I error is called the size of the test and
denoted by the Greek letter(Alpha)
It is usually equals the significance level of a test.
If Type-I error is fixed at 5% it means that there are about 5
chances in 100 that we will reject null hypothesis when
null hypothesis is true.

AType-II error, also known as an error of the second kind,
occurs when the null hypothesis is false, but erroneously
fails to be rejected.
A Type-II error means accepting the hypothesis which
should have been rejected.
A Type-II error, may be compared with a so-called false
negative.
A Type-II error is committed when we fail to believe a
truth.
A Type-II error occurs when one rejects the alternative
hypothesis (fail to reject the Ho) when the alternative
hypothesis is true.
The rate of Type-II error is called the size of the test and
denoted by the Greek letter(Beta) and related to the power
of a test.

For example:
A medical researcher wants to compare the effectiveness of
two medications. The null and alternative hypotheses are:

Null hypothesis (H¨ 0 1 2): μ = μ
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¨

¨

The two medications are equally effective.
Alternative hypothesis (H

The two medications are not equally effective.

A type I error occurs if the researcher rejects the null
hypothesis and concludes that the two medications are
different when, in fact, they are not. If the medications have the
same effectiveness, the researcher may not consider this error
too severe because the patients still benefit from the same level
of effectiveness regardless of which medicine they take.Atype
II error occurs, the researcher fails to reject the null hypothesis
when it should be rejected. That is, the researcher concludes
that the medications are the same when, in fact, they are
different. This error is potentially life-threatening if the less-
effective medication is sold to the public instead of the more
effective one.

1 1 2): μ μ

Conclusion
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Abstract

According to the latest estimates ofWHO / UNICEF, joint monitoring program for water supply and sanitation (JMP),

32% of the world's population, i.e. 2.4 billion people lacked improved sanitation facilities and 663 million people still use

unimproved drinking water. Inadequate occurs to safe water and sanitation services coupled with poor hygiene practices, kills

and sickens thousands of children every day and leads to impoverishment and diminished opportunities for thousands more.

The relationship between poor sanitation, water borne diseases, mortality and malnutrition is well documented. Statistics about

the number of deaths due to diarrhea as well as stunting caused by malnutrition due to poor absorption of nutrients are

broadcast regularly as a way of awakening consciousness about the problem. Yet sanitation has always been the poor cousins

when compared with drinking water, in terms of attention and financial support it has been received even though the two are

always clubbed together as part of the same sector. This is both a reflection of the relatively lower importance given to sanitation

by governments and even more, the limited priority attached to sanitation by those in need of it. As a result, the world remains off

track to meet the sanitation MDG target.
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Introduction
According to the latest estimates of WHO / UNICEF, joint
monitoring program for water supply and sanitation (JMP),
32% of the world's population, i.e. 2.4 billion people lacked
improved sanitation facilities and 663 million people still use
unimproved drinking water. Inadequate occurs to safe water
and sanitation services coupled with poor hygiene practices,
kills and sickens thousands of children every day and leads to
impoverishment and diminished opportunities for thousands
more.
The relationship between poor sanitation, water borne
diseases, mortality and malnutrition is well documented.
Statistics about the number of deaths due to diarrhea as well as
stunting caused by malnutrition due to poor absorption of
nutrients are broadcast regularly as a way of awakening
consciousness about the problem. Yet sanitation has always
been the poor cousins when compared with drinking water, in
terms of attention and financial support it has been received
even though the two are always clubbed together as part of the
same sector. This is both a reflection of the relatively lower
importance given to sanitation by governments and even more,
the limited priority attached to sanitation by those in need of it.
As a result, the world remains off track to meet the sanitation
MDG target.
Poor sanitation, water and hygiene have many other serious
repercussion and particularly girls are denied their right to
education because their educational institute lack private and
decent sanitation facilities.
The key culprit for this is India. Against the global defecation
rate of 15 % in India and 50 % of its 1.2 billion populations
continues to defecate in the open every day. However, even in
this dismal scenario, there are beacons of hope. Himachal
Pradesh, one of India's smaller states with 67 million people
and a predominantly rural population has shown tremendous

improvement in recent years.
Himachal Pradesh University named after the state of H.P. was
established on 22 July 1970. The University is located at
Summer Hill, Suburbs at the western end of Shimla at a
distance 5 km from its town. The university has 30 teaching
departments convening various programs.

I carried out survey by distributing questionnaire among the
students in HP University, Shimla campus. I have used

technique to identify the
sanitation, drinking water problems faced by the male and
female students separately.
Target Population: Students Studying in HP University,
Shimla Campus.
I have taken a sample of size 100. After cleaning the data, the
sample size reduced to

Total Sample Size: 100
Sample size after cleaning: 96
Total Departments: 24

Sampling

96.
StatisticalAnalysis
Objective: To understand student's satisfaction of
Drinking Water and Rest Rooms along with Hygiene.
Introduction to Data

Stratified random sampling
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45%55%

Gender

female male

Above diagrams shows that data contains 55 % males and 45%
females and surveyed 24 departments.
Satisfaction level of students is measured over two factors viz.
Availability & Quality of available product.

A) Rest Rooms and Hygiene

74 22 43 53 62 34 76 20

48 48 48 48 56 40 53 43

14 82 53 43 56 40 27 69

71 25

3%

97%

Toilet Availability

no yes

59%

41%

Is it Sufficient?

no yes

If Available

56% 44%

NoYes

37% 63%

57% are Satisfied 42% are Not Satisfied

Door Cleanliness Toilet condition Privacy

Vector Trash Ventilation Water Availability

Hand wash Dustbin Drainage Flush

Mirror

Satisfied Not Satisfied

97 % of the students are saying that they have toilets in their
concern departments. But those who are saying so they are not
satisfied with the number of toilets available in their
departments.56 % males and 37 % females are satisfied with
the number of toilets availability but 44 % males and 63 % of
females are not satisfied with the number of toilets availability.
This shows that females are suffering more than males.

From the above diagram, we can observe that Cleanliness,
Hand Wash and Flush are the main problems. But at the same
time working condition of toilets, vectors, availability of water
and dustbin are also the factors that to be taken into
consideration.
I have included excellent, good and neutral quality of the toilet
as Satisfied and poor & very poor as Not satisfied.

Quality of Rest Rooms There are drastic differences in
the answers given for the factors
like cleanliness, working
conditions of the toilets,
ventilation, availability of the
water, drainage and flush
between the students who are

satisfied and not satisfied with the overall quality of the rest
rooms. Hence these factors are more concern than the other
factors and must be taken care of always so that more Students
are satisfied with the quality of the rest rooms.

: To see whether students are
with the toilet facilities in HPUniversity

: Satisfied with the quality of the toilet
Where takes Binary Value 1 & 0.
' ' indicates that students are satisfied with the quality of the

toilet.
' ' indicates that student is not satisfied with the quality of the
toilet.

:
X is the vector of independent variables.
X Privacy
X : Door
X : Cleanliness
X : working condition of toilets
X : odor
X : trash
X vectors
X : availability of water
X : hand wash
X  : mirror
X : dustbin
X  : drainage
X  :Flush

The model that I have used is Binary Logistic Regression
model as our response variable is at two levels.

Where,
: logit transformation of the probability of the event.

: intercept of the regression line
: slope of the ith regression line X is the vector of design

variables.
The conditional probabilities are given as follows:

Stepwise method is a process of building a model by
successively adding or removing variables. Any stepwise
procedure for selection or deletion of variables from a model is
based on statistical algorithm which checks for the importance
of variables, and either includes or excludes them on the basis
of a fixed decision rule. The importance of the variable is
defined in terms of a measure of the statistical significance of
the coefficient for the variable. The significance is accessed
via likelihood ratio chi square test. Thus, at any step in the
procedure the most important variable, in statistical terms, will
be the one that produces the greatest change in the log-
likelihood relative to a model not containing the variable (i.e.,
the one that would result in the largest likelihood ratio

Logistic Regression

Dependent variables

Quality of the toilet

1

0

Independent variables

:

:

MODEL:

Logistic regression model:

G(x)

P= P(Y=1/x) = exp [ g(x) ] / {1+exp [ g(x) ] }

1-p=q = P(Y=0/x) = 1 / {1+exp [ g(x) ] }

Procedure to carry out Binary Regression Analysis

1. Stepwise Procedure :

satisfied

1

2

3

4

5

6

7

8

9

10

11

12

13

G

x6i

(x) = β0 +Σβ1i X1i + Σβ2i X2i +Σβ3i X3i +Σβ4i X4i + Σβ5i

X5i + Σβ6i

Β0

Βi
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statistic).For the stepwise selection procedure, I kept SLS and
SLE criteria at

Since all the variables entered in the model are significant,
residual chi Square is not required.

Global testing is used to test whether or not, at least one of the
independent variables influence the dependent variable i.e. At
least one of the independent variables is significant.
Here I test significance of the coefficients entered by stepwise
selection procedure.

The variables entered into the model by stepwise
procedure are insignificant

Not Ho.
= L1 – L2 ~ Chi sq with 10 df

Where,
L1 = -2 log Lfor model without the independent variables
L2 = -2 log Lfor model with all the independent variables

Reject Ho if p-value < 0.05

Wald statistic is used to test the significance of individual
coefficients in the model. Each Wald statistic is
compared

The hypotheses are:

5%.

2. Residual CHI Square:

3. Global Testing:

Ho :

H1 :

Test Statistic

Test Criterion:

4. Wald statistic:

Wald Statistics (individual testing):

Testing Global Null Hypothesis: β = 0

with a χ2 distribution with 1 degree of Freedom.

Contingency Table for Hosmer and Lemeshow Test

T_Quality of toilet
Category = 0

T_Quality of toilet
Category = 1

TotalObserved Expected Observed Expected

Step 1 1 21 21.000 11 11.000 32

2 4 4.000 30 30.000 34

Step 2 1 17 17.828 5 4.172 22

2 4 3.172 6 6.828 10

3 4 3.172 8 8.828 12

4 0 .828 22 21.172 22

Step 3 1 17 17.612 4 3.388 21

2 3 2.907 3 3.093 6

3 4 2.962 6 7.038 10

4 1 .480 4 4.520 5

5 0 .863 11 10.137 11

6 0 .082 2 1.918 2

7 0 .094 11 10.906 11

H
H : not H

Under Ho the following test statistic follows
standard normal distribution.

Reject H0 if p value < 0.05.

The Hosmer-Lemeshow statistic evaluates the goodness of fit
by creating ordered groups of subjects and then comparing the
number actually in each group (observed) to the number
predicted by the logistic regression model (predicted).The

0

0

: βi = 0 ; i = 1, 13

W= βi /S.E.( βi ) ~ N (0,1) ; W2 ~ χ2 (df)

1

Test Statistic:

Test Criteria :
5.Hosmer and Lemeshow goodness of fit test:

statistic used is a chi-square statistic with a desirable outcome
of non-significance, indicating the model prediction does not
significantly differ from the observed.

H : Model is a good fit.
H : Not H

Hosmer and Lemeshow Goodness-of-Fit Test:

o

1 o

Hosmer and Lemeshow Test

Step Chi-square df Sig.

1 0.000 0

2 1.672 2 .433

3 2.393 5 .793

Since p-value > 0.05; Do not
reject Ho at 5% L.O.S Therefore

Cleanliness,
Hand Wash and Flush

the model is a good fit.
The main factors:

B ] Drinking Water and
Hygiene

6%

76%

15%

3%
Availability of Water Sources

Cooler Purifier Tap Other

72%

28%

Is it Sufficient?

No Yes

If Available

26%
74%

70%30%

74%

NoYes

B] Drinking Water and Hygiene

76 % are saying that most commonly used source of water is
water purifier followed by tab water and cooler water.
26% of males and 30% are females are saying that number of
sources for water is sufficient but majority of students saying
number of water sources is not sufficient. That is, for the case
of drinking water both male and female opinion is same

Getting Purified

Water

Satisfied with

Number Water

Sources

Hygeinic Water

Sources

Glasses

Availabilty

No Yes

Provision to

Clean Water

Container

From the above diagram we can observe that though students
are getting purified water they are not satisfied with number of
water sources, hygiene of water , availability of glasses and
provision to clean the water container. Considering excellent,
good and neutral quality of the toilet as Satisfied and poor &
very poor as Not satisfied.

73% are Satisfied 27% are Not Satisfied

73 % of the students are satisfied
with the drinking water facilities.
Using differential response
technique to identify factors
affecting student's response
(satisfied/not satisfied) on rest
room quality.

Satisfied

Getting
Purified Water

Satisfied with
Number

Water Sources

Hygeinic
Water Sources

Glasses
Availabilty

Provision to
Clean Water

Container
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Getting
Purified Water

Satisfied with
Number

Water Sources

Hygeinic
Water Sources

Glasses
Availabilty

Provision to
Clean Water

Container

Not Satisfied

If we compare the ratings of satisfied and not satisfied students,
the we can observe that both satisfied and not satisfied students
are satisfied with the quality of the water. But even satisfied
students are not satisfied with the number of water sources,
hygiene of water sources, availability of glasses and provision
of cleaning the water container.

Females think they don't have sufficient Rest Rooms

Summary at Glance:
Rest Rooms:
Ø

Ø

Ø

§

§

§

§

§

§

Ø

Ø

§

§

§

§

Overall there is not enough provision for cleanliness, Hand
wash and Flush
Most Important factors regarding rest rooms are;

Cleanliness
Working Condition
Ventilation
WaterAvailability
Drainage
Flush

70% people think there are no sufficient Drinking Water
Sources
Following are the most important aspects which should be
taken care of;

Increasing number of drinking water sources
Provisions for cleaning water containers and
surrounding.
Hygiene of water sources
Availability of glasses.

Drinking Water:
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Importance of Communication Skills in Today's Life

*Neeta Jayraj Vapikar

Abstract

Effective communication skills are extremely important for the successful career in an

Organization/Entrepreneur/Business. Candidly speaking, effective communications skills are equally essential for everyone in

today's ultra competitive business world. In the existing globalization scenario, most of the MNC's and Indian Company are

searching for a right and suitable candidate with sound knowledge in communication skills in addition to the hard skills.

Unfortunately most of the present day so-called employee or Candidate is not up to the mark in communication skills and as a

result they are disqualified. This present paper of us tries to focus on why effective communication skills are incredibly

important and also a few suggestions that are highly beneficial in overcoming the most common communicative problems.

Keywords: Communication Skills, listening, Interpersonal communication, Empathies, rebuff.

* Assistant Professor, Abhinav College, Mumbai.

Introduction

Problem of the Study

Being able to communicate effectively is the most important of
all life skills. Communication is simply the act of transferring
information from one place to another, whether this be vocally
(using voice), written (using printed or digital media such as
books, magazines, websites or emails), visually (using logos,
maps, charts or graphs) or non-verbally (using body language,
gestures and the tone and pitch of voice).
How well this information can be transmitted and received is a
measure of how good our communication skills are.
Developing your communication skills can help all aspects of
your life, from your professional life to social gatherings and
everything in between. The ability to communicate
information accurately, clearly and as intended, is a vital life
skill and something that should not be overlooked. It's never
too late to work on your communication skills and by doing so
improve your quality of life. Professionally, if you are applying
for jobs or looking for a promotion with your current employer,
you will almost certainly need to demonstrate good
communication skills. For example, the ability to: speak
appropriately with a wide variety of people whilst maintaining
good eye contact, demonstrate a varied vocabulary and tailor
your language to your audience, listen effectively, present your
ideas appropriately, write clearly and concisely and work well
in a group all require good communication skills. Many of
these are essential skills that employers seek.

Communication is a complex subject with many areas and
skills to consider. Take pride in what you are communicating to
others. Show some courtesy for yourself and others. Display
your intelligence and earn the respect of everyone. Because
when you communicate like an idiot, people will treat you like
an idiot.
Insect eating bats that use complex sounds to locate their food.
There is no animal model, however for studying the neural
processing of language because language that infinite capacity

to combine words into unique phrases and sentences occurs
only in humans.

We are here to help – we have lots of content which will help
you to further your understanding of communication and
develop your communication skills. We aim to provide
practical advice about personal skills which can enhance your
mental and physical health and wellbeing. Developing
excellent communication skills is important for self-
development. Excellent communication skill is a tool we use
to develop an understanding of ourselves and communicate
our beliefs, values and opinions to others.
Much research has been done to try to break down
interpersonal communication into a number of elements in
order that it can be more easily understood. Aim to increase
understanding by considering how your message might be
received by the other person. By communicating clearly, you
can help avoid misunderstandings and potential conflict with
others. By speaking eloquently you will come across as more
intelligent and more.

Effective communication skills are fundamental to success in
many aspects of life. Many jobs require strong communication
skills and socially people with improved communicati-on
skills usually enjoy better interpersonal relationships with
friends and family. Effective communication is a key
interpersonal skill and by learning how we can improve our
communication has many benefits.

Listening is not the same as hearing; learn to listen not only to
the words being spoken but how they are being spoken and the

Objectives of the study

Improving Communication - Developing Effective
Communication Skills.

Communication is a two way process so improving
communication involves both how we send and receive
messages. The following list includes Skills You Need that
can help you further improve your communication skills.
Learn to Listen
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non-verbal messages sent with them. Use the techniques of
and to confirm what the other person

has said and avoid any confusion. Try not to think about what
to say next whilst listening; instead clear your mind and focus
on the message being received. Your friends, colleagues and
other acquaintances will appreciate good listening skills.

Be sympathetic to other people's misfortunes and congratulate
their positive landmarks. To do this you need to be aware of
what is going on in other people's lives. Make and maintain
eye contact and use first names where appropriate. Do not be
afraid to ask others for their opinions as this will help to make
them feel valued. Consider the emotional effect of what you
are saying and communicate within the norms of behavior
acceptable to the other person. Take steps to become more
charismatic.

Empathy is trying to see things from the point-of-view of
others. When communicating with others, try not to be
judgmental or biased by preconceived ideas or beliefs - instead
view situations and responses from the other person's
perspective. Stay in tune with your own emotions to help
enable you to understand the emotions of others. If
appropriate, offer your personal viewpoint clearly and
honestly to avoid confusion. Bear in mind that some subjects
might be taboo or too emotionally stressful for others to
discuss.
Encourage ffer words and actions of encouragement, as well
as praise, to others. Make other people feel welcome, wanted,
valued and appreciated in your communications. If you let
others know that they are valued, they are much more likely to
give you their best. Try to ensure that everyone involved in an
interaction or communication is included through effective
body language and the use of open questions.

Laughing releases endorphins that can help relieve stress and
anxiety; most people like to laugh and will feel drawn to
somebody who can make them laugh. Don't be afraid to be
funny or clever, but do ensure your humor is appropriate to the
situation. Use your sense of humor to break the ice, to lower
barriers and gain the affection of others. By using appropriate
humor you will be perceived as more charismatic.

Always aim to communicate on an equal basis and avoid
patronizing people. Do not talk about others behind their backs
and try not to develop favorites' by treating people as your
equal and also equal to each other you will build trust and
respect. Check that people understand what you have said to
avoid confusion and negative feelings. Encourage open and
honest feedback from the receiver to ensure your message is
understood and to avoid the receiver instead feeding back what
they think you want to hear. If confidentiality is an issue, make
sure its boundaries are known and ensure its maintenance.

Learn to troubleshoot and resolve problems and conflicts as
they arise. Learn how to be an effective mediator and
negotiator Use your listening skills to hear and understand
both sides of any argument - encourage and facilitate people to
talk to each other. Try not to be biased or judgmental but

clarification reflection

BeAware of Other People's Emotions

Empathies

o

Use Humor

Treat People Equally

Attempt to Resolve Conflict

.

instead ease the way for conflict resolution.

Few people want to be around someone who is frequently
miserable. Do your best to be friendly, upbeat and positive
with other people.

when things do
not go to plan, stay optimistic and learn from your mistakes. If
you smile often and stay cheerful, people are more likely to
respond positively to you.

People will not be drawn to you if you are constantly
complaining or whining. If something makes you angry or
upset, wait for a few hours and calm down before taking
action. If you do complain, do so calmly, try to find some
positive aspects to the situation and avoid giving unnecessary
criticism.

You can't concentrate on what someone's saying if you're
forming what you're going to say next. Often, the speaker can
read your facial expressions and know that your mind's
elsewhere.

Nod occasionally, smile at the person, and make sure your
posture is open and inviting. Encourage the speaker to
continue with small verbal comments like “yes” or “uh huh.”

People will judge your competency through your vocabulary.
If you aren't sure of how to say a word, don't use it. Improve
your vocabulary by reading new words in daily routine

When you're stressed or emotionally overwhelmed, you're
more likely to misread other people, send confusing or
off-putting nonverbal signals, and lapse into unhealthy
knee-jerk patterns of behavior. Take a moment to calm
down before continuing a conversation.

You can't communicate effectively when you're
multitasking. If you're planning what you are going to say
next, daydreaming, checking text messages, or thinking
about something else, you're almost certain to miss
nonverbal cues in the conversation. You need to stay
focused on the moment-to-moment experience.

Nonverbal communication should reinforce what is being
said, not contradict it. If you say one thing, but your body
language says something else, your listener will likely feel
you're being dishonest. For example, you can't say “yes”
while shaking your head no.

If you disagree with or dislike what's being said, you may
use negative body language to rebuff the other person's
message, such as crossing your arms, avoiding eye

Maintain a PositiveAttitude and Smile

Maintain a positive, cheerful attitude to life:

Minimize Stress
Some communication scenarios are, by their nature,
stressful. Stress can however be a major barrier to effective
communication. All parties should try to remain calm and
focused.
Only Complain whenAbsolutely Necessary

Avoid interrupting or trying to redirect the conversation to
your concerns

Show your interest in what's being said

Pronounce your words correctly.

Barriers to effective interpersonal communication
Stress and out-of-control emotion

Lack of focus

Inconsistent body language

Negative body language

•

•

•

•
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contact, or tapping your feet. You don't have to agree, or
even like what's being said, but to communicate
effectively without making the other person defensive, it's
important to avoid sending negative signals.

The study focused on both secondary and primary sources. The
secondary sources of data include relevant books and journals.
The study collected most of the data from primary source
through structured questionnaire.

A hypothesis is a statement about an investigation or study,
without assuming it is correct. And used as a basis for further
study. For example I might wish to study 'whether minimum
temperature affects my choice of garden plants'. I can then go
on to plan my investigation and analyze the results to see if my
initial hypothesis was correct in the same study on effective
communication skill definitely help people to improve their
skill where they lack.

The Scope of Study refers to the parameter under which the
study will be operating. As we are doing study on Effective

Research Methodology of the Study

Hypotheses of the Study

Scope of the study

communication Skill Improvement will help employee /
student in further improving their communication skills.

Effective communication in organizations involves a
commitment from the top down to communicate effectively.
It's as simple--and as complex--as that. Not all managers are
automatically equipped with the skills they need to be effective
communicators. For effective communication in
organizations, managers need to have access to training and
coaching to first understand the communication expectations
the organization has of them and to improve skills when
necessary. A wide range of Study made on How to improve
effective Communication Skill and other information is
available on Research Paper.

Significance of the study

REFERENCES:
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Globalization and Its Impact on Disability Studies in India
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Abstract

Disability studies new interdisciplinary academic field focusing on the roles of people with disability in history,

literature, social policy, law, architecture, trade, commerce, industry, technology, tourism in India inspired by developed

western nations. Although many antecedents, partly outgrowth of Marxist critical theory, disability studies began in 21st

century in India: British colonialism, the events of World War I in 1914, World War II 1939, the UN. Declaration of Human

Rights including the rights of PWD's in 1974, the designation of the 1981 as the international year for world disabled, passing of

the Disability Act 1995, advent of globalization in 1990s, India's ratification of United Nations Conventions on the Rights of

Persons With Disabilities (UNCRPD) in 2008 factors for Disability Studies in India: Vide letter dated 29 August 2013, directed

all the state and central universities to set up departments and centres for disability studies in India: Vide letter dated 31ST

December 2014, directed Himachal University and others to provide action taken report on establishment of Department /

Centre For Disability Studies; and hence forthwith, several universities in India are now pondering over doing the needful in

this regard as directed by the apex educational institution of the nation.

Keywords: Statistics, Disability, Globalization, Challenges, Opportunities
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Introduction
Globalization may be in the nutshell conceptualized as a
movement for the integration and inclusion of the economic,
financial, trade and communication forces who have spread
their tentacles and ramifications all over the world through
their own national resources.
Globalization is a process of multinationalization or
transnationalization which has not merely propogated the
myth of the unity of the world as one village, but, it has even
embraced the politics and philosophy of inclusivism and the
integration of all human resources irrespective of disabilities,
gender, caste, creed, community, races or cultures of any
particular state or nation.
It is a process of multinational integration awakening out
ofpulling in as well as outsorcing of universal powers.
Human beings have communicated among themselves and
acculturated their nations for thousands of years, irrespective
of their national barriers and cultural, lingual, and ethnic
hindrances of long distances, “the overland silk road” which
interlinks Asia, Africa, and Europe has set the wonderful
paradigm of it.
Although the critics of globalization have charged it of sucking
out the energy, churning out or pulling out the rich resources of
the developing countries by the developed nations,
globalization has brought with itself the tremendous resources
and commendable opportunities for full participation and
inclusion of all humans through education, employment,
medical care, clothing and shelter Etc. provided by the
multinational organizations and institutions.
Similarly it has been performative in the case of persons with
disabilities all over the world including india so far as the
development of physically challenged persons is concerned

British colonialism, the events of World War I in 1914 and
World War II in 1939, the UN. Declaration of Human Rights
including the rights of persons with disabilities in 1974, the
designation of the 1981 as the international year for world
disabled, and passing of the Disability Act 1995 Etc. are some
of the very important mega events of the world which have
paved the way for education, employment, medical care,
clothing and shelter for differently abled persons in India .
But, the advent of globalization in 1990s has brought with it
the participation of rights based movement of physically
challenged persons in India.
Its Impact On Disability Studies:
As a consequence, in 2008 India has ratified the United
Nations Conventions on the Rights of Persons With
Disabilities popularly known as UNCRPD.
Jagatguru Rambhadracharya Handicapped University at
SitapurChittrakoot and Dr. Shakuntala Misra National
Rehabilitation University Mohaan Road Lucknow, in U.P.
have made endeavour to open new vista for Disability Studies
though their endeavours seem to be focused on the approach of
impairment ridden of medical model.
Dr. Bheem Rao Ambedkar University Delhi is ostensibly
following the same trodden path after establishing the Centre
for Disability Studies since its inception.
Nalsar Law University Hyderabad has established Centre For
Disability Studies and Jawaharlal Nehru University and
Himachal Pradesh University Shimla are in the process of
setting up the same.
The aforesaid has been done consequent upon the issuance of
directions from Union Ministry of Hrd.
Vide its letter dated 29 August 2013. Has directed all the state
and central universities to set up departments and centres for
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disability studies in India.
Vide its letter dated 31 December 2014. Has directed
Himachal University and others to provide action taken report
on establishment of Department / or Centre For Disability
Studies; and henceforth with, several universities in India are
now pondering over doing the needful in this regard as directed
by the apex educational institution of the nation.
Disability studies is a relatively new interdisciplinary
academic field focusing on the roles of people with disability in
history, literature, social policy, law, architecture, trade,
commerce, industry, translation studies, technology, tourism
and other disciplines in India inspired by developed western
nations of the world.
Although it has many antecedents, and is partly an outgrowth
of Marxist critical theory, disability studies began to flourish
toward the end of the twentieth century. The first PhD program
in disability studies in the United States was established in
1998 at the University of Illinois at Chicago inspired by which
Jagdish Chander of Hindu College University Of Delhi and
Ramesh Sareen of Satyawati College University Of Delhi both
of whom are visually challenged have also carried out their
research and obtained their Ph.D.s while living in India.
One of the earliest academic publications in this area has been
'Deformity as Device in the Twentieth-Century Australian
Novel' (1991), a PhD thesis, at the University of Tasmania, by
C.A. Cranston.
In 2009 Fiona Kumari Campbell published "Contours of
Ableism: The Production of Disability and Abledness",
signalling a new direction of research - studies in ableism,
moving beyond preoccupations with disability to explore the
maintenance of abledness in sexed, raced and modified bodies.
Several other disabled as well as nondisabled scholars have
since then attempted and obtained their M. Phil. and Ph.D. in
Disability Studies in India and abroad.
Consequent upon globalization, including several preceding
world mega events and movements as cited afore, Disability
Studies made its way to India in the 21 century.
As a sequel to this, some scholars in India also have translated,
written and published their books and articles on disability
issues, which include this author I.e., Dr. Mahabir Prasad
Yadav, Dr. Girish Kumar Shriwastav, Dr. Prem Singh, Dr. Ved
Prakash Varma, Shri Ram Bhadracharya, Raj Kumar Singh,
Dr. Kusum Lata Malik, Dr. Bharat Prasad Yadav, Surendra
Nath Mishra, Jay Prakash Varshney, Vijay Sharma, Kusum
Bais, Santosh Singh NegiVikram Gaur, Avdhesh Pandey, Dr.
R.S. Chauhan, Dr. Ram Avtar Sharma Dr. Nilika Mahrotra Dr.
Saubhagya Goel,Rohinton Mistri, Dr. Shubhangi Vaidya and
several others.
Disability theorists have argued out in India and abroad at full
length how disability should be construed while its concept is
defined.
The theoretical foundations for such disputes are dwelt in the
medical, structural, minority model and the rights based
models Etc.
The medical model views disability as a physical impairment
that sets barriers to functional calibre; the minority model
visualizes it as a dearth of equal rights as a primary hindrance
to equality between able and disabled populations, the
structural model considers environmental factors which go

ST

ST

into causing of disability; but, the rights based model considers
the claims and the fair share of disabled persons, equal
opportunities for them, protections of their rights and their full
participations in the mainstream of the nations and societies
despite their disabilities.
The purview of academic study of disability issues is rapidly
evolving and growing worldwide including India.
One of its major endorsers known as the Transnational Society
for Disability Studies had already taken upon itself the
achingly formidable task in the mid-1990s in order to coin an
official "definition" for what this area encompasses.
It has suggested and imparted the following operative
guidelines for any program that describes itself as 'Disability
Studies':
1. It should be considered interdisciplinary or

multidisciplinary. Disability is placed at the center of
several overlapping disciplines in the humanities,
sciences, literatures and social sciences. Courses in
Disability Studies should encourage and promote a
curriculum that permits the students, activists, teachers,
artists, practitioners, and researchers to engage the subject
matter from various approaches and disciplinary
perspectives.

2. The orthodox or the traditional view of disability as a
chastisement of God and an individual deficit and
anathema or or defect that can be remedied solely through
medical intervention or rehabilitation by "experts" and
other service providers merely is to be challenged. Rather,
a program in disability studies should explore models and
theories that examine social, political, cultural, and
economic factors that define disability and help determine
personal and collective responses to difference. At the
same time, Disability Studies should work to destigmatize
disease, illness, and impairment, including those that
cannot be measured or explained by biological sciences.
Eventually, while acknowledging that medical research
and intervention can be useful, Disability Studies should
interrogate the relations between medical practice and
stigmatizing disability.

3. Being an interdisciplinary or multidisciplinary field, it
should incorporate in its purview the study of national
and international perspectives, policies, laws, literature,
culture, religions, philosophy, psychology, sociology,
anthropology, mass media, translation studies, tourism,
science, trade, commerce, industry and history with the
objective of placing current ideas of disability within their
broadest possible context. Since family as well as public
attitudes in society toward disability have not been
identical and positive across times and places, much can
be gained and learnt from the individual experiences of
those who have faced the monsters and tragedies of their
own disabilities.

4. Being in the age of liberalization, it should liberally
encourage and promote the participation of disabled and
nondisabled students, faculty members, and should
ensure physical and intellectual access without setting any
inordinate barriers.

5. It should be made essential and be in all respects
prioritized to grant and provide leadership positions to be
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necessarily held by differently abled persons; at the same
time it is significant to create an inevitable condition
wherein the contributions of anyone disabled or
nondisabled whoever shares the aforesaid objectives and
perspectives are incorporated and greeted heartily.

But, nevertheless, despite its common core, the real scope of
Disability Studies varies from nation to nation in the “global
village”.
Some developing and developed countries like India and even
United Kingdom as well, tend to view this area especially as
pertaining merely to the physically challenged persons and the
disability activism they might desire to carry out, campaign
and promote; however, by contrast, in the United States, it
encompasses the involvement of both abled and disabled
persons, depicting a much wider range of perspectives, in such
disciplines as sociology, anthropology, philosophy,
psychology, law, literature, mass communication, translation
studies, trade and tourism industry and social work and several
other disciplines.
The Social Model of disability is expanded to chronic illness
and to the broader work of the medical humanities.
Medical Practitioners are strenuously toiling for the betterment
of the healthcare for physically challenged persons through
medical intervention in the Disability Studies. This multi-
disciplinary field of enquiry draws on the experiences and
perspectives of persons with disabilities to address
discrimination. Inclusion of disability studies in medical
curriculum is being reported as a preliminary step towards
bringing medical humanities into classrooms.
However, Disability Studies does suffer from certain ruptures
which must be performed lest it should bleed in future.
Critics are of the opinion that the field is being highly
commercialized and as a matter of fact it has become a trade in
the name of disability welfare as has been constantly written by

this author i.e., Dr. Mahabir Prasad Yadav on google and his
blog page drmpyadav.blogspot.com .
It is most unfortunate that the disabled academicians in India
who are the real stakeholders are being discarded aside and
their real life experience is not being taken into due
considerations contrary to the principles and processes of
globalization and liberalization.
Disability studies in India as well as other developed western
countries of the world has also been criticised for its failure to
engage with other forms of sociopolitical oppression, such as
racism, sexism or homophobia, both as they may apply to
disabled people in these oppressed groups, and also in
disability studies' ability (or lack thereof) to "unite" with these
other movements in common struggle.
As a relatively new discipline, critics allege disability studies
in India seems to have made very little progress in this area, in
spite of new published writings which deal with these very
issues and disability perspectives.

Chauhan R.S.: “The Spirit Of Success”
Yadav Mahabir Prasad:Modern Poems, Short Stories,
Biographies and Autobiographies: Reflecting the lives of
persons with Disability(translation from hindi into
English)
Mistri Rohinton: “AFine Balance”
PandeyAvdhesh: “Vyom Veethika”
Shriwastav Girish Kumar: “Prarabdha”

6. Malik Kusum Lata: “KaheeAnkahee”
7. www.drmpyadav.blogspot.com
8. Inclusive Education: Unesco 2011.
9. The Hindu: September 17 2015.
10. Braille Digest: 2015.

www.unesco.org.
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Abstract

Over the recent past, the requirement of electrical and electronic equipment (EEE) has grown exponentially, while the

lifespan of these products has become shorter. The production of semiconductors, printed circuit boards, disk drives and

monitors used in computer contains many hazardous chemicals. Printer inks and toners often contain toxic materials such as

cadmium. Computer Central Processing Unit (CPU) contains heavy metals such as cadmium, lead and mercury, silver,

chromium, zinc, lead, tin and copper. This report highlights the hazards of e-wastes, the existing strategies for its appropriate

management and options that can be implemented. To learn about Electronic waste management system, a review process

involving 3 stages approaches has been undertaken .The reviewed papers covered the analysis of various countries in the world

like, India, China, USA, UK. Recycling, reuse ,reduce and refurbish are the 4 strategies for successful management of e-waste.

Primarily the research were based on development of reverse logistics model of supply chain and extended producer

responsibility concept for electronic waste. Very few Researchers analyzed the treatment methods of recycling. Issue discussed

in reverse logistics was not having enough electronic waste material for recycling.Very few researchers analyzed the impact on

recycling by increasing awareness of electronic waste. In this report I have discussed the comparative study of different research

papers, their findings and solution approaches.

Keywords: E-Waste, Recycling, Process Management
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Introduction
E-waste is the term used to describe old, end-of-life or discarded
appliances using electricity. The production of semiconductors,
printed circuit boards, disk drives and monitors used in computer
manufacture uses many hazardous chemicals. Thus disposal of e-
wastes is a particular problem faced in many regions across the
globe. The incineration, land filling and recycling are the existing
solutions for managing electronic waste. The hazardous effect of

land filling and incineration on human health and
environment are discussed above. Most E-Waste is
trashed, not recycled. Currently about 70% of
discarded electronics end up in the trash, even
though the hazardous chemicals in them could leach
out of landfills into groundwater and streams.

Result of the reviewed paper states that there is need
to improve the efficiency of material flow and
financial flow of the e-waste recycling system.
There is no well-established system for separation,
storage, collection, transportation and disposal of e-
waste. Most of the e-waste is processed in the
secondary market. This increases pollutants since
the e-waste is not processed in a scientific manner.
Hence methods are required to minimize the
pollutants in the manufacturing of electronic
products.

All the paper which I have reviewed are based on the
following areas, environmental and health effects of
E waste, Recycling of electronic waste material,

Challenges

SolutionApproaches used by Researchers

There is need to reduce the volume of e-
waste which could be effectively done by spreading
awareness among people. There is need to help
consumers to buy environmentally friendly
products.

Solution Approach  used Parameters studied Technology used Result/Limitation

Solution approaches used by researcher for environment and health

Descriptive Study, Survey of

recycling centres,

interviews and questionnaires

for a range of

employees/employee

Electronic waste goods,

employment opportunities,

Material  flow status

Pc, server, SPSS

16.0,mobile

phones

E-waste contains precious metals like

copper, gold, zinc, lead etc.

Leaching of heavy metals from

landfills and incineration is hazardous

to the health.

Exposure to workers and communities

Descriptive study of e-waste

sources- CRT(used in TVs,

monitors, ATM, video

camera, etc.) , Batteries, PVC

cables

e-waste components- Lead,

barium and other heavy metal

----- Environmental Hazard

These metals leaching into the ground

water and release toxic phosphor.

Health hazards- Anemia, Renal

toxicity

Descriptive study e-waste

sources-

Batteries, household

equipment

e-waste components- Mercury ----- Environmental Hazard

Air emission as well as discharge into

river of glass dust

Health hazards- Muscle tumors,

cerebral palsy

Descriptive study e-waste

sources-Plastic from

printers,Keyboards, monitors

etc.

e-waste components-

Plastic compounds known as

phthalates

Chlorinated plastic release harmful

chemicalsHealth hazards- Heart

problem, reproductive disease

Descriptive study e-waste

sources-Electrical

transformers and capacitors

Environmental Hazard Include

extreme pollution from production,

toxic chemical exposure during

hazards from fires Health hazards-

Suppression of immune system
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Spreading awareness about Electronic waste, Reverse Logistic
and supply chain management , models for various

I have focus on designs, research
methodology, sampling design, and data collection analysis of
data, probable research methodology and technique to be used.
stake holders and Future Prediction model of Electronic Waste.
Issue wise solution approaches listed below:

chapter also
includes the categorical review in “Existing solution of
electronic waste management”



Solution Approach  used Parameters studied Technology used Result/Limitation

Solution approaches used for recycling of electronic waste

Ways of treating e-waste Pc, refrigerators, air

conditioners

Recycling

methods

Plastic waste--Shredding and melting

Circuit board waste—disordering and

open burning to remove metals

Glass and copper containing waste—

chemical stripping , mixed with

municipal solid waste

Studied different

mathematical model for

recycling and computing the

cost with different

methodologies

non-linear, branch and bound

algorithm, Analytical hierarchical

processing, comparative analysis,

petri net analysis, graph-based

heuristic approach, Tolerance

allocation models, fuzzy multi

attribute group decision, Monte-

Carlo model

SPSS 16.0,

sensors, FANUC

S-10 robot, simple

search algorithm,

Matlab

Delphi approach is time consuming

and relatively complex to use.

An integrated models

generate the economic sustainability

of e-waste recycling

Comparative study of

material flow of waste electric

and electronic equipment

Hydrometallurgical and pry

metallurgical methods, CRT to

CRT, glass to glass, glass to lead

recycling methods in small and

large scale industry wet

shredding water table separation

,dry shredding electrostatic/air

table separation, washing

machine, TV, air conditioner and

cellular phone

Glass to lead recycling is automated

and environmental friendly process.

Major precious materials are present

in monitors or CRT.

Robotic arm is not a good option for

recycling

Shortage of policy backup and finance

subsidy.

There is no framework for collection

system and reuse ,recycling of e-waste

Solution Approach

/Methodology used

Parameters Used Technology used Result/Limitation

Solution approaches used for spreading awareness of electronic waste

Study of awareness of e-waste

in different sections of society

with the help of Pearson Chi

Square test , Anova test,

Survey analysis of college ,

school level students, and

housewives

Matlab, Virtual

classroom. Client

server

environment,

SPSS 16.0

The result shows that less awareness

about e-waste in all sections of

society.

Increase the life span of the product

which will reduce the volume of e-

waste.

education is the root of solving the e-

waste management problem

Solution Approach

/Methodology used

Parameters Used Technology used Result/Limitation

Solution approaches used for reverse logistic and supply chain management in electronic waste

Material flow of ICT waste

with different methodologies

reverse logistic network,

analytical hierarchy

processing, fuzzy logic

Secondary data collected from

recycling industries, printed

wired board, Laser infrared DE

soldering technology,

RFID card, Image

processing, special

robotic gripper,

simulation

technique

The success of the reverse logistics is

strongly related with the collection

activity.

Collection activity is strongly related

with the location of collection centers.

RFID technology can be utilized to

tackle the problem of illegal activities

in collecting end-of-use ICT products

Solution Approach

/Methodology used

Parameters Used Technologies

used

Result/ Limitation

Solution approaches used by researcher for models for various stakeholders

Comparison of conventional

model, private producer

responsibility and extended

producer responsibility

models

Land Contribution, government

subsidiary, custom duty,

income tax, input raw material,

recycling fees

------- Public Private Partnership (PPP)

model can serve is suitable for India.

Cost calculation model with

the help of methodologies like

mixed integer programming

model that, linear

programming model, Taylor

series analysis ,analytical

hierarchy processing ,genetic

algorithm

life cycle of electronic waste

goods like mother board,

printed wiring boards,

components, electronic chip,

number of collection centres

Simulation, SPSS

16.0

A combination of genetic algorithms

(GAs) and the charge simulation

method (CSM) is proposed for

extraction of materials with minimum

cost.

The mixed integer programming

model maximizes profit by taking

into account for manufacturing costs

for  material, energy, wastes,

packaging, rework, and production

life-cycle activities

Solution Approach

/Methodology used

Parameters Used Technology used Result/limitation

Solution approaches used by researcher for future prediction of electronic waste

Study of future prediction of

e-waste with the help of time-

series materials flow analysis

model, linear regression

inflection parameter, e-waste

deposit rate parameter and time

parameter

--------- Total e-waste generated in 2012 is

3,420,000 millions of tons.

29.20% e-waste is recycled

Prediction till the end of 2015 is

615.02 million of tons.

Strengths of Literature Review

Weaknesses of Literature Review

i. All the papers discussed that recycling is the
key to reduce the e-waste.

ii. The branch bound algorithm and mixed
integer linear programming will lower the
cost of recycling.

iii. The graph-based heuristic approach is
efficient or PC recycling.

iv. Glass to lead recycling is automated and
better process.

v. Major precious materials are present in
monitors or CRT.

vi. The thermal treatment of plastic waste does
not contribute to any negative effects to
environment.

vii. Extended Producer responsibility is the most
widely used model in all over the world.

viii. PPP (Public private partnership) model can
serve as a viable transition mechanism to an
E P R ( E x t e n d e d P r o d u c e r
responsibility)based regime for E-waste
management in Maharashtra.

ix. Most of the researchers stated that recycling
can provide employment opportunities.

x. Some of the researchers have analyzed
newer technologies like cloud computing,
dynamic web server application for real-
time collecting environmental data, real-
time status monitoring of material flow.

xi. Researchers has introduced RFID(Radio
frequency identification) technology for
product traceability.

xii. A Monte-Carlo mathematical model is used
for recycling cost minimization.

xiii. A genetic algorithm is used for disassembly
scheduling process.

xiv. Most of the researchers states that reverse
supply chain is the best suitable model for
recycling.

xv. Researchers believe that education is the
root of solving the e-waste management
problem.

xvi. Asoft reconfiguration methodology with the
help of field programmable gate array is a
new concept introduce by researcher to
reduce the e-waste.

xvii. A success of the reverse logistics is strongly
related with the collection activity.

xviii. A path planning algorithm helps to reduce
waste by decreasing the transition time

i. There is no well establishment system for
separation, storage, collection, transportation
and disposal of e-waste.

ii. The Delphi approach used for recycling is
time consuming and relatively complex to
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use.
iii. The research carried out are on precious metal recovery

technologies from e-waste require high capital
investment.

iv. The only methods used for prediction of recycling
material are time series models. Other models are not
explored.

v. Very few researchers have discussed about the spreading
awareness of the electronic waste.

vi. The problem of estimating the performance and designing
multistage separation systems has rarely been tackled
from a systems engineering perspective, resulting in poor
integration and suboptimal configuration of industrial
multistage separation system

vii. The data security concerns in cloud computing is the major
obstacle to push forward the SaaS platform.

viii. Most of research has done in China, Malaysia, U.S.A.
Very few research has done in India on e-waste
management.

ix. No particular work was found on collection system and
spreading awareness through education of e-waste
management in India.

x. There is no integration in the e-waste management system
into an environmental product life cycle management
(PLM) system for electronic appliance to overcome the
use-and-throw-away approach in the electronic industry.

xi. The challenge is to provide accessible WEEE collection
points to the city dwellers as many of the recycling centres
are situated at the suburbs.

xii. The battery labelling scheme is still lacking there is a lack
of technology development for handling and recycling of
new technology products such as LCD monitors, iPad

The following Points are obtained from literature review of
different issues in all papers:
I There is needed regarding the operations and the
management of the extended producer responsibility model,
such as how much manufactures should pay and how to collect
and use the fund; how to determine the amount of the deposit
fee; when should recycling companies get subsidy and how to
control all recycling flow and manage fund.
i. Awareness programs among people involved in information
technology towards e-waste treatment programs, recycling
and laws and regulations. Large scale awareness and
educational programs for citizens not exposed to information
technology conducted since they have low level of awareness
about e-waste.
ii. There are only a few studies that deal with designing of
stand-alone or hybrid systems for supply of electricity to rural
areas.
iii. Work can be done for proper collection and safe
disposal/recycling of electronic equipment for the residential
areas.
iv. Work can be done to establish a reverse logistic system to
take the equipment back from the customers in corporate and
education sector

Gaps in Literature Review

Framework Design Methodology

Conclusion
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electronic products which-are made with fewer toxic
constituents, uses recycled content, are energy efficient,
designed for easy upgrading or disassembly and utilize
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separation, storage, collection, transportation and disposal of
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recycling plants. Further research needs to be done to design
and model for e-waste recycling and process management.
.The statistical result shows that 513 million e-waste predicted
to be generated in 2015. But this is before the growth of smart
phone and hence most of the prediction does not consider
mobile phones as a primary source of e-waste. Hence predictor
models needs to be built which takes into consideration mobile
phones. There low level of awareness among manufacturers
and consumers of the hazards of incorrect disposal of cell
phones. To assess the contents of hazardous and nonhazardous
elements in cellphones, there is a need to collect data from
manufacturers and recycling industries. The primary
motivation of my thesis will be designing a pollution predictor
model and framework for minimizing the environmental
pollution.
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Statistics are an important tool whenever library and information professionals advocate for their goals. Library

statistics are necessary for the effective management of libraries. Libraries have assumed new responsibilities in a changing

information world; they need statistics for managing and promoting these new tasks.
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Statistics

Characteristics of Statistics,

word coined from Latin word “status”. It refers to a
method of dealing with quantitative information involving
collection, analysis, presentation and interpretation of data. It
is a branch of mathematics which appears to have originated in
18thcentury.

It is the facts and figures which are presented in tabular or other
forms.
It is regarded as one of the important tools for making
decisions.
Libraries have collected statistics for many years. Many
aspects of the data collection and reporting processes have
changed over time, including the details of and reasons for
gathering particular data elements, the methods employed for
collecting the data, and the way in which the statistics are used.
The focus has moved from purely recording past activity levels
to the provision of data for library assessment, service quality
and business intelligence methodologies.
The importance of library statistics is that, they demonstrate
the value that libraries provide to their users and to society.
Statistical data are indispensable for the internal management
of libraries, but they can do more. When presented to policy
makers, funding institutions or the general public, they will
influence the strategic planning, and they can create and
maintain confidence in libraries.
Library Statistics Manifesto states, “Libraries and information
services serve society by preserving memory, feeding
development, enabling education &research, and supporting
international understanding & community well being.” In
library statistics, data can make a difference. Quantitative and
qualitative data about library services, library use and library
users are essential for revealing and confirming the
outstanding value that libraries provide. As the informative
value of such statistics depends on their comprehensiveness
and speed, the participation of all libraries in the country will
be necessary.
It is important that the data collection is consistent and reliable
so that it can be used with confidence. Statistical data may be
used in many different ways, such as supporting management
decisions, for benchmarking with other libraries and in making

submissions for grants. Data however is being needed more
and more for purposes that are different to what was originally
envisaged.
Library statistics are necessary for the effective management
of libraries, but they are still more important for promoting
library services to the different types of stakeholders: policy
makers and funders, library managers and staff, actual and
potential users, the media and the general public. Where
statistics are aimed at policy makers, managers and funders,
they are essential for decisions on levels of service and future
strategic planning. Library statistics can reveal a wealth of
material, of hidden success stories where libraries have opened
and ensured access to relevant information for all groups of the
population.

It helps to determine the growth of library.
It helps the librarian for comparison between previous and
current library activities.
It helps the librarian for evaluation of the staff performance.
It helps to write the history and reports of library.
It helps the librarian in planning and controlling the activities
of library.
It also helps us in comparing a particular library with other
library.

Diaries; Daily, weekly, monthly and quarterly reports; Gate
register; Written documents of library; Library software.

In acquisition section
In processing section
In circulation section
In periodical section
In reference section

Historically libraries have counted those things that are
easy to count such as the number of items in the collection, the
number of loans and the number of books catalogued.
Although these types of data do describe and record aspects of
the library and it's operations, they are not necessarily helpful
with planning issues like future space requirements and

Objectives of Statistics

Source of Library Statistics

Scope of Library Statistics

Necessity to collect statistics



staffing needs, and may be almost useless for assisting with
decisions relating to implementing new technologies.

Statistics may simply record the size and activity of a
library at a point in time, but they can also provide the data for
benchmarking, for planning and demonstrating value. Time-
series data, i.e. data collected for the same library (or group of
libraries) using the same data elements over a number of years,
is often used to illustrate change or stability.

Many libraries include statistical data in public documents
such as newsletters and annual reports, this is a way of
illustrating the magnitude of the library service to customers
and/or stakeholders. Other measurement tools, particularly
feedback from users on the services they expect and how they
perceive these are being delivered, are commonly used to
collect additional data. Qualitative data (i.e. descriptive data
containing comments collected using methods such as surveys
and focus groups) adds extra dimension and depth to
quantitative data (i.e. statistics). The use of multiple
measurement tools will facilitate validation and hence
increased confidence in the results.

Academic Libraries are increasingly being measured as
part of wider University evaluations, such as the RAE
(Research Assessment Exercise) in the United Kingdom. In
Australia, the
RQF (Research Quality Framework) is designed to measure
the quality and impact of all publicly funded research carried
out in Australia's Universities and in New Zealand, the PBRF
(Performance Based Research Fund) has been designed to
encourage & reward research excellence

Statistics may be appropriate for different audiences and
at different times, e.g. for library clients, for library
stakeholders, for library funder, library managers and staff,
actual and potential users, the media and the general public.
Where statistics are aimed at policy makers, managers and
funders, they are essential for decisions on levels of service and
future strategic planning.
Library statistics can reveal a wealth of material, of hidden
success stories where libraries have opened and ensured access
to relevant information for all groups of the population.

Items that are easy to counter those that have been counted
in the past may not be what is needed to answer the questions
that need to be answered today. So it is vital that the statistical
elements are regularly reviewed and updated in order to ensure
that relevant data is collected. However, as it is important that
longitudinal data is available so that trends and changes can be
tracked over time, it is also critical that the review process
takes this into account. In particular statistical elements should
not be deleted without appropriate consideration of their long-
term importance. The challenge is then to keep the total
number of data elements manageable whilst incorporating new
measures and maintaining sufficient data to record trends.
Hence, library statistics should reflect yesterday i.e. record and
measure the past, reflect today i.e. incorporate new data
elements whilst retaining continuity with past statistical
reports reflect tomorrow i.e. develop measures which will
measure and record evolving library services

There are many tools and methods, from simple counting,

Clientele of statistics

Data collection

.

to extracting data from databases, log files and library systems.
Technology makes it much easier, but a large amount of data
may be overwhelming and confusing, unless logical processes
are developed and reliably implemented to collect and extract
the data. It is important that the guidelines and definitions for
the data to be collected are as clear and unambiguous as
possible so that each library contributing to a statistical data
collection actually records comparable data.

By measuring the input into libraries (resources including
buildings and equipment, staff and collections), library
statistics show the engagement of politics and authorities for
library services. By counting the output, the usage of
traditional and new electronic library collections and services,
libraries show that their services are adequate to the respective
population. Comparing input and output data demonstrates
whether libraries are organising their services in a cost-
effective way.

Data about the use and acceptance of library services can
also indicate the outcome of libraries on the population. Such
outcome (on literacy, information seeking skills, educational
success or social inclusion) will be more visible where
qualitative data from user surveys are added to statistical
results. Libraries have assumed new responsibilities in a
changing information world; they need new statistics for
managing and promoting these new tasks. Quality of library
statistics, correct, reliable and comparable data are crucial for
the value and usefulness of library statistics.

The quality of national and international library statistics
depends on accurate and timely delivery by each library and on
careful editing to detect errors and misunderstandings. To
make results comparable between regions or countries, the
same definitions and methods must be used. Libraries are not
all under the same authority. Most of them serve specified
institutions (universities, commercial firms) or communities.
Other institutions may be responsible for the mission,
functioning, or legal regulation of libraries in their domain.
Therefore various institutions and organisations with differing
objectives may feel responsible for collecting data about the
libraries within their authority.

The collection of library data will always start in the
individual library, but the aim should be a compilation of the
data on the regional and national level. For this purpose,
libraries should collaborate to form regional/national
networks for library statistics in order to ensure that a national
library system is running effectively.

Given this variety in responsibilities for library statistics,
it is all the more crucial that a uniform questionnaire with
standardised data and methods be used. Therefore, a model
questionnaire for public and academic libraries has been
developed in a joint project of IFLA and UNESCO and ISO,
the International Organisation for Standardisation. Based on
the ISO standard for library statistics, a questionnaire with 23
questions has been developed that considers both traditional
and electronic library services. Trials in Latin America and the
Caribbean have proved the feasibility of utilising the model
questionnaire for collecting library statistics on a comparable
basis.

The model library statistics reveal input and output of
libraries and show the library's role as access point to
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information, as meeting and communication centre, as place
for learning and research. More information can be gained if
the results of the questionnaire are set in relation to socio-
demographic data collected by UNESCO and other
international agencies, e. g. the state of literacy, education and
Internet access in a country.

Governments and other relevant decision-making bodies
are encouraged to establish and adequately fund central units
for the compilation of national library statistics on the basis of
the model questionnaire and to support local and regional
bodies in collecting them. The international community should
support libraries and information services in collecting and
comparing uniform reliable statistics of their resources and
services and thus promoting and supporting the role of libraries
for literacy and information literacy, education and culture.

IFLA and UNESCO stand ready to support the
development of systems for national library statistics to ensure
that libraries are run effectively and that libraries' contributions
to the knowledge society are recognized.

In order to achieve reliable data, teaching modules for
library statistics should be developed in international
cooperation. The ultimate aim must be on the one side to have
individual libraries using statistics for effective management,
on the other side to compile and coordinate library data on a
national and finally international scale in order to visualise
libraries' contribution to learning
and literacy and to social, cultural and economic development.

To assess the role and impact of a library the ideal
questionnaire should focus
on the following areas

the collections that the library provides such as number of
book titles, e-books, e-journals, databases.
accessibility of information via libraries; that is internet
access to readers, online catalogue, library website.
library users; the number of registered users
use of library services includes number of loans, number of
library visits, number of downloads from the library
electronic resources.
library finance resources like, funds available, cost of
expenditure
libraries cultural and educational role shows the number of
cultural events organised by the library and user training
sessions held annually.

This will give a reliable picture of library use and services in a
particular region.

Comparisons of statistical results between institutions or
countries will never be possible, if the data and the data
collection methods have not been defined and fixed
carefully.Therefore library statistics have been standardised
within the frame of ISO, the International Organisation for
Standardisation. The standard ISO 2789 'Information and
documentation – international library statistics' standardises
the terminology of library services and library use, gives
detailed definitions and describes the methods of collecting
and analysing the data with the aim of comparing and
aggregating the results .ISO 2789 is meant to cover all aspects
of libraries.

Software packages are available for the analysis of

a.

b.

c.
d.

e.

f.

Analysis of statistical data

quantitative and qualitative data. Each package has different
features and the researcher needs to choose carefully. The aim
of all the packages is to assist in the categorisation and
matching process.
There are a number of statistical software packages which are
specialised computer programs for statistical analysis and
econometric analysis, such as

-CBEco- web based econometrics and statistical software
-JASP- a free software alternative to IBM SPSS Statistics
-Salstat- menu driven statistics software

- CSPro, EpiInfo

-BV4.1, Winpepi, MINUIT
-MaxStatLite-general statistical software
Other statistical software for analysis of statistical data are as
follows,

– Used in applications such as Six Sigma, quality control
and engineering, design of experiments and scientific
research. Easy to use, links statistics with graphics to
interactively explore, understand, and visualise data.

- Free open source programming language for statistical
computing with many variants. Many add-ons available, steep
learning curve, no GUI. Provides a wide variety of statistical
and graphical techniques, including linear and nonlinear
modelling, classical statistical tests, time-series analysis,
classification, clustering, etc.

– Powerful software suite, suitable for complex data sets.
Steep learning curve, but good documentation and help files.

– Software package used for statistical analysis. Menu-
driven like Excel. Not for analysing complex survey data.

- Software package uses either menus or command-line
interface. Capabilities include data management, statistical
analysis, graphics, simulations, regression analysis (linear and
multiple), and custom programming. Robust support for
complex sample surveys.

Statistics are an important tool whenever library and
information professionals advocate for their goals. Librarians
have to use statistics better, but still they have to believe in
more than statistics only. It is always important to focus
positively on the goals and to present convincing success
stories. When using data and figures, librarians and
information professional should create pictures in the minds of
their partners, using comparisons. And when librarians
advocate for libraries they need to talk clear and short, not
reading out from a paper, but present the main aspects with
well- prepared statistical data.

Libraries support not only literacy and reading but access
to knowledge and the information society as such. For this
reason there are good opportunities to put libraries on the
agenda of funding agencies and foundations and to explain the
role libraries can play in their development framework. This
may open up possibilities for a better funding and support of
library services in many countries. To convince our partners of
the value of libraries, the use of statistics in advocacy for
different levels and audiences is one key element. Politicians
and administrations need results when they allocate money to a

a.Open-source statistical packages

b.In the public domain

c.Freeware

JMP

R

SAS

SPSS

Stata

Conclusion
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library institution. Even if it is not the only reason for them to
support libraries, it is always an important part to keep them
informed about the good outcome of their investment. Library
statistics are a basis for library board members to decide on the
further development of a library and it is a good marketing tool
for the library in relationship with partners and researchers.
Library managers and library staff need statistics to analyse the
result of their work, to be able to compare it with previous years
or with the results other libraries have achieved.

It is important for them to understand statistical data to be
able to explain different reasons for good or bad results.
Statistics can also be important for users and user groups to
motivate them to come to a library and use the library
services.Nobody collects statistics just because they like
numbers. We collect library statistics for a purpose. One
obvious purpose is to attract resources to the libraries, and we
do this by trying to demonstrate that libraries are a valuable
element in society.

We can also use a variety of methods in the compilation of
data, from desk research at one end of the spectrum, through
direct questionnaires , to field research. However, the most
productive approach will surely be to build capacity in each

country so that there are people available who know both how
to collect statistics and why, and how, they can be used to put
libraries on the agenda.

Libraries will only be visible on the political agenda if the
data we collect is placed in its general cultural framework. The
value of libraries derives from our perception that they
contribute to the general cultural good. To that end, we should
seek to embed the collection of library statistics within the
framework of the evaluation and promotion of culture.

1. Library statistcs for the 21st century world;
Heaney,Michael; IFLAPublications

2. Standardisation of library statistics; Poll,Roswitha;
www.site.ebrary.com

3. Library statistics:reflecting yesterday,today & tomorrow;
Jilovsky,Cathie; www.caval.eu.au

4. But what does it mean : using statistical data for decision
making in academic l ibrar ies ;Hiker, Steve;
www.lboro.ac.uk

5. Statistical analysis; library.stanford.edu
6. Statistical packages; en.wikipedia.org
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Abstract

Inventory is maintained for smooth and efficient running of business affairs. If producer has no stock of goods at all

then on receiving a sale order he has to place first order for purchase of raw materials, wait for their receipt and after receipt

begin the production. Thus, the customer will have to wait for long time for delivery of goods and may turn to other suppliers,

this result in heavy loss of business. So it becomes necessary to maintain an inventory. This topic is taught to undergraduate

students of third year in the subject of Statistics under Applied Statistics paper as prescribed by University of Mumbai. In this

paper researchers have made an attempt to find the optimum run size q0 (Economic Order Quantity ) such that the total cost per

unit of time is minimum using simple arithmetic in place of differential calculus using their experience and expertise. Other

decision variables like optimum time interval between start of two production run (t0), minimum total cost per unit of time,

minimum total relevant cost over time T are calculated using relationship with optimum run size q0.

Keywords: Inventory, Optimum Run Size, Deterministic Models, Calculus,Arithmetic
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Introduction:

Review of Literature:

Inventory is physical stock of goods kept for future use to meet
unexpected demand. The term inventory generally used to
indicate materials - raw, in process, finished, spares and others
stocked or kept for future use. The problem of maintaining
inventory is to decide when and how much to order to fill the
stock, so that the total cost involved is minimum. This problem
arises because

If inventory is high, there is increased investment in stock,
hence high storage cost, high interest burden and
maintenance cost.
If inventory is low, there may be frequent shortages and
more frequent production loss. This increases loss due to
shortage and set up cost over a period of time.

The demand pattern of item may be deterministic or
probabilistic. In deterministic case it is assumed that the
quantities needed over subsequent period of time are known
exactly. Further the known demand may be fixed or variable.
Such demand is called static and dynamic respectively. In
deterministic case, we first find out total cost per unit of time.
By the order quantity, we mean the quantity produced or
procured during one production cycle. To find Optimum Stock
Level/Economic Order Quantity we minimize total cost per
unit of time.

Vora, N. D. (2007), Bannerjee, B. (1989), Bronson, R. (1986),
Kantiswarup, P.K. & Gupta, M. (2011) and Sharma, S. D.
(1988) have used differential calculus for deriving Optimum
Stock Level/Economic Order Quantity by minimizing total
cost per unit of time. We are replacing differential calculus (i.e.
computing first order derivative of total cost function and
equating to zero and then finding second order derivative at q
to be greater than equal to zero) by simple arithmetic in basic

•

•

Fundamental EOQ problem and EOQ problem with Finite
Replenishment in this paper.

1) To improve topic instruction.
2) To obtain the optimum run size q (Economic Order

Quantity) such that the total cost per unit of time is
minimum using simple arithmetic.

3) To obtain the optimum time interval between the start of
two production runs (t ), minimum total cost per unit of
time, minimum total relevant cost over time T are
calculated using relationship with optimum run size.

If a and b are two positive numbers,
theirArithmetic Mean Geometric Mean and
Arithmetic Mean=Geometric Mean
when a = b-----------------------------------------------Result (I)

R –Total demand over time T
T- Project duration
r –Demand Rate or Number of units demanded per unit of time
t – Interval between the start of 2 production runs
q – Quantity produced or ordered per production run
k – Production rate or Number of units produced per unit of
time
C - Inventory Holding Cost
C - Inventory Shortage Cost
C - Set-up cost

1) The production is instantaneous.
2) Shortages are not allowed.
3) Lead time is zero.
4) The lot size is fixed for each run say q

Objective:

Methodology:

Notations:

Model I : The Fundamental EOQ Problem
Assumptions:

.

0

0

1

2

s
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The demand of R units which occurs at a uniform rate is to be
satisfied over time T. Suppose after each time t, the quantity q is
produced or ordered throughout the period T. We have to find
'q '.the optimum run size such that the total cost per unit of time
is minimum.
Inventory holding cost per run  =

Set up cost per run                    = C

Total cost per run                      =

Total cost over time T =

Total cost per unit of time  =

To minimize the last expression, by Result (I), we must have

0

S

This gives,

(

q C1 = Cs

Model II : EOQ problem with Finite Replenishment

Assumptions:

1) The production rate is finite.

2) Shortages are not allowed.

3) Lead time is zero.

4) Demand occurs at uniform rate.

The production starts at time t = 0 at a rate of 'k' units and

demand which occurs at a rate of 'r' units is satisfied

simultaneously. Since the production rate exceeds the demand

rate, the goods are added to inventory at the rate k-r. Let

production continues for t unit of time. Let S be inventory

level at the end of this interval. Now production is stopped and

stock of S units is used to satisfy demand as and when it occurs.

Let stock level become zero after t unit of time.At this point of

time the second production run is started and cycle is repeated

till the demand of R units is satisfied over time T.

1

2

(From above diagram)

….. (1)

…….. (2)

Total Cost/run =

Total cost per unit of time

To minimize the last expression, by Result (I), we must have

This gives,

In the above models optimum time interval between the start

of two production runs (t ) = q /r minimum total cost per unit

of time, minimum total relevant cost over time T are calculated

by substituting value of optimum run size q in their respective

expressions

Simple Arithmetic method is used in above models to improve

topic instruction. Students learn usage of application of what

they learn in their previous years. It is easy to understand,

saves time without use of differential calculus. A similar

method could be used for the remaining deterministic models.
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Abstract

Smoother generation of power production process at Thermal Power Plant (TPP) necessitates discovering the

knowledge of production downtimes pattern. In the present paper, the authors have made an attempt to develop Normal and

Lognormal model for fitting the production downtimes (repair hours) of TPP located at Raichur, Karnataka. The Chi-square

test is used to test the appropriateness of the models. Conclusions are drawn based on the result obtained.

Keywords: Repair hours, Normal and Lognormal distributions, chi-square test.
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1. Introduction

2. Objectives of the study

3. Fitting of Lognormal Distribution

3.1 Probability Density Function

The fitting of Normal and Lognormal distribution to the

working hours of combined data has been discussed in our

paper Failure Analysis of Thermal Power Plant Using Normal

and Lognormal Distributions [2]. The Chi-square test of

Goodness of Fit (GoF) was used to test the suitability of

Normal and Lognormal distributions. Unlike the working

hours, the production downtimes (repair hours) causes delay in

the production and hence the pattern of repair hours needs to be

studied. Thus in this paper, we have developed a model based

on failure patterns of seven thermal power units located at

Shaktinagar, Raichur., Karnataka. For the collected data,

Normal and Lognormal Model is fitted and tested for its GoF.

The objectives of the present study are:

To fit the Normal and Lognormal distributions for repair

hours.

To   test   the   suitability   of   Normal   and   Lognormal

distributions by using chi-square test of GoF.

The fitting of the Normal and Lognormal distribution has

been discussed Romeu JL [1]. The Lognormal distribution is

one of the most widely used distributions of time to failure. The

distribution is commonly used to model the lives of the units

whose failure modes are fatigue in nature. Due to this fact, the

Lognormal distribution has widespread application. Most of

the time, the Lognormal distribution is used along with the

Weibull distribution when attempting to model failure of units.

The Lognormal distribution has certain similarities to the

Normal distribution. A random variable is Lognormally

distributed if the logarithm of the random variable is Normally

distributed. Because of this, there exist many mathematical

similarities between the two distributions.

The Lognormal is denoted by that name since, if X is the

random variable repres

•

•

enting the Lognormal time to failure,

for x>0.

3.2 Cumulative Distribution Function

The CDF of Lognormal distribution is given by:

Where F(x) is the cumulative probability distribution function

of

The hypothesis of the problem is given by:

H : Lognormal Distribution with and

is the good fit for the data.

H : Lognormal Distribution with and

not a good fit for the data.

We obtain the point estimations of

i-

square statistic degrees of freedom are: df=k-2-1 where k is

number of subgroups.

We obtain cumulative and individual cell probability

values.

For ex,

N(0,1).

µ=-0.2473

µ=-0.2473

3.3 Testing of Hypothesis

0

a

σ=1.8029

σ=1.8029

the assumed Lognormal

distribution parameters mean and standard deviation. The

point estimations allow us to define the composite distribution

hypothesis µ=-0.2473 & σ=1.8029. Since parameters mean

and variance were estimated from the data the resulting ch

the random variable, Y = ln X, is Normally distributed with

parameters mean μ and standard deviation σ where - <μ<

and σ>0. If the probability density function of X is:
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The entire GoF process for this case is summarized in the
following table:

X Ln(X) StdEnd CumProb CellProb Ei Ei Oi Chi-Square

0.1 -2.3 -1.14 0.1271 0.1271 10.6804 10.68 8 0.672664

0.15 -1.9 -0.9151 0.1801 0.0529 4.4458 8.22 16 7.371925

0.2 -1.61 -0.7555 0.225 0.0449 3.7712 14.9 16 0.081208

0.25 -1.39 -0.6318 0.2638 0.0388 3.2597 20.08 13 2.496335

0.5 -0.69 -0.2473 0.4023 0.1386 11.6396 8.34 7 0.21601

0.6 -0.51 -0.1462 0.4419 0.0396 3.3226 14.82 15 0.002186

1.5 0.41 0.3621 0.6413 0.1995 16.754 6.96 9 0.597931

2.5 0.92 0.6454 0.7407 0.0993 8.3427 11.43826

3 1.1 0.7465 0.7723 0.0317 2.6594

6.5 1.87 1.1754 0.8801 0.1078 9.0513

9.5 2.25 1.3859 0.9171 0.037 3.1103

20 3 1.7988 0.964 0.0469 3.9368

25 3.2 1.9121 1 0.036 3.0262

Table Number 1: Intermediate Values for the Lognormal
distribution GoF test.

The critical value at 5% level of significance and 4 df is 9.488.
Since tabulated value is greater than the critical value, we
reject H and conclude Lognormal is not a good fit to the data.

The procedure explained above to obtain chi-square
test of GoF is for the Unit-1. Similar procedure can be applied
to other units also. Results obtained for other units are along
with Unit-1 are given in Table 2.

0

Units n k Mean Lamda
Chi-

Square

Unit 1 84 13 -0.247 -4.044 11.430

Unit 2 100 12 -0.498 -2.006 35.650

Unit 3 60 9 -0.500 -2.002 14.618

Unit 4 60 6 -0.867 -1.154 18.098

Unit 5 56 8 -0.217 -4.607 5.604*

Unit 6 51 6 -0.268 -3.737 5.483*

Unit 7 82 8 -0.521 -1.920 28.354

FootNote: No Star: Rejected at both

Table Number 2: Summary of the Lognormal distribution
for Repair Hours.

The Table 2 shows power units are fitted through
Lognormal distribution and tested using Chi-Square test of
GoF. It can be seen that except Unit-5 and Unit-6 all other units
are rejected.

The Exponential, the Weibull, the Gamma and
Normal distributions are the accepted choices for time to
failure (TTF) distributions with monotone hazard or failure
rates. The density functions of these distributions are
frequently chosen as models for the frequency of occurrence of
TTF values. This choice is made because either their
theoretical properties are consistent with the conditions of use
and the physics of failure of the device, or because the density
adequately describes the failure history of the device. Often,
the Normal and Lognormal distributions are addressed
together because they are intimately related.

A random variable X is said to have a Normal (or
Gaussian) distribution with parameters and with probability
density function:

α=5% and α=1%, *:
Accepted at α=5%

4. Fitting of Normal Distribution

4.1 Probability Density Function

- <x< ,   - <μ< ,

4.2 Normal cumulative distribution function

where Z~N(0,1)

4.3 Testing of Hypothesis
The hypothesis of the problem is given by:

H : Normal Distribution with and is the
good fit for the data.

H : Normal Distribution with and is not a
good fit for the data.

Here we use similar procedure which was used earlier in
case of Lognormal distribution. Since Normal distribution
does not satisfy many of the properties discussed by Hungund
CPS and Shrikant Patil [2], therefore Normal distribution is
not discussed here in detail. However, results obtained after
testing chi-square test of GoF is given in Table 3.

0

a

µ=3.44

µ=3.44

σ=5.89

σ=5.89

Units n k Mean Lamda Chi-Square DF

Unit 1 84 13 3.44 0.29 225.897 3

Unit 2 100 12 2.48 0.4 27.09 3

Unit 3 60 6 3.03 0.33 26.976 2

Unit 4 60 6 1.98 0.505 85.56 2

Unit 5 56 8 3.14 0.318 132.136 3

Unit 6 51 6 3.1 0.323 26.134 1

Unit 7 82 8 3.05 0.328 280.01 1

FootNote: No Star: Rejected at both

Table Number 3: Summary of the Normal distribution for
Repair Hours.

Repair hour data are fitted with Lognormal and Normal
distributions. The result obtained after performing chi-square
test of GoF for repair hours of seven units are given in Table 2
& Table 3. It is interesting to note that, only Unit-5 and Unit-6
are accepted in case of Lognormal model whereas none of the
units are accepted using Normal model.

In attempting to model the distributions associated with
TTF data, It is evident that use of Lognormal distribution is
justified due to the smaller values of chi-square. It gives
enough evidence to categorize data based on some constraint
to obtain best fit. The results are not encouraging in case
Normal distribution. Hence further investigation is necessary
to identify suitable analysis in developing Normal model.

1. Romeu, J.L. (2002). EmpiricalAssessment of Normal and
Lognormal Distribution Assumptions. RAC START,
Volume 9 (Number 6). Publication of Reliability Analysis
Center.

2. Hungund CPS and Shrikant Patil (2014), “Failure
Analysis of Thermal Power Plant Using Normal and
Lognormal Distribution”, International Journal of
Statistika and Mathematika, ISSN: 2277- 2790, E-ISSN:
2249-8605, Volume 8, Issue 1, 2013, pp 36-41.

α=5% and α=1%,  *:
Accepted at α=5%

5.Analysis

6. Conclusion
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Abstract

Socio-economic status is often measured as a combination of education, income and occupation. It is commonly

conceptualized as the social standing or class of an individuals or group. Women are often more responsible for raising

children. This fact is the one of the many reasons that the socio-economic standing of women is of great importance to the well

being of future operation. In this paper an attempt is made to analyze the socioeconomic status of rural and urban working

women based on various demographic factors viz. Age, Education, Marital Status, Family Type, Income etc. of three districts

of Karnataka state, India. The association between different demographic factors and area were identified using chi-square

test.

Key words: Chi-Square test, Occupation, Socioeconomic Status,WorkingWomen,Work Place.

*Dept of Statistics, Gulbarga University, Gulbarga, cpshgu2@gmail.com
** Research Scholar, Dept of Statistics, Gulbarga University, vinayakkulkarni33@yahoo.com

Introduction

Review of literature

The present study is aimed to analyze the socioeconomic
profile of working women participating in various types of
occupation in three districts Bagalkot, Vijayapur and Belagavi
of Karnataka state. Chi-square test is a most powerful test used
to examine the significance of relationship between two or
more attributes. In this paper socio economic status of rural and
urban working women were identified basing on various
demographic factors. Chi-square test is used to test the
association between different demographic factors and area..
The study is mainly based on the primary data of 416 working
women selected from rural and urban area of three districts in
Karnataka state using convincing sampling. Questionnaire
method is most suitable for data collection; the tool used to
carry out present research includes demographic characteristic
questionnaires and types of occupations. Demographic
characteristics questionnaires consisting of the information
regarding age, marital status, education, monthly income etc.
of working women in different types of occupations.

In the paper “A Study of Socio-Economic, self confidence and
problems faced by working women “dealt by Ms. Lalita
kumara, was conducted to identify the socioeconomic status,
self confidence and problems faced by working women. 150
women entrepreneur were selected from rural and urban areas
of dist Ludhiana of Punjab, India using convenience sampling
techniques questionnaire. Checklist and ranking methods were
used for data collection. Results obtained are the mean age
group of subject range from 21 to 40 years t - value of self
confidence in urban and rural working women was 0.73 that is
no significant at both levels. Socio-economic status was
significantly higher in urban women than rural. There was no
significant relationship between socio economic status and self
confidence of working women of Ludhiana district. Study
finding has shown that 75 percent of working women face
problem of role conflict, 68.75 percent problem of lack of

persistence and 62.5 percent face administrative problems.
In the paper, Rehaman Alvi presented a paper on “Women
Participation in Socio-Economic Development in Agriculture
Area of Pakistan” to study the relationship between certain
independent and dependent variable. Study based on primary
data and has used the chi-square method to check the
relationship between certain independent and dependent
variables. The results shown that the ratio of young illiterate
married women participation in agricultural activities was
greater than unmarried so that the economic condition of their
family can be improved. Due to joint family system and
limited livelihood opportunities only male members were
unable to fulfill the financial needs of whole family. So women
participation in agricultural activities were inevitable although
women labors got less income than male for doing the same
farming activity. Women facing certain problems while
problems of working hours, harsh conditions of weather.
Research findings reveal that economic status can be
improved.

The investigation of women participation and their socio-
economic development was done through by collecting
primary data. It was collected through questionnaire,
observation and interviews. The univariate and bivariate data
analysis was presented for the descriptive statistical data,
which is the simple and best way to present numeric
percentage. The chi-square test is used to compare socio-
economic status of rural and urban area working women based
on some socio demographic factors. Among the total 416
samples 289 (69%) working women belongs to urban area and
127 (31 %) are in rural area. The district wise statistical
analysis reveals that 54% of working women are from
Bagalakot, 26% are from Vijayapur and 20% of working
women belongs to Belagavi.

The collected data from respondents is further classified and

Data sources and Methods

1.PreliminaryAnalysis of Classified Data:
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presented basing on types of occupations and area in the
following tables.

The various types of occupations of working women with
respect to area are summarized in the following table

i. Statistical analysis of types of occupations of respondents
with respect to area.

Table.1 Distribution of respondents by types of occupation
and area

Sl.

No.

Types of occupation SPSS

Code

Sample

size 416

(%)

Rural area

working

127 (%)

Urban

area

working

289 (%)

1 School teachers ST 55 (13.34) 24 (18.7) 31 (10.79)

2. College teachers CT 30 (7.28) 07 (5.4) 23 (7.95)

3. Government / Non-

Government office staff

GNS 34 (8.25) 12 (9.3) 22 ( 7.61)

4. Police/Home

guards/KSRTC

PHK 30 (7.28) -- 30 (10.38)

5. Tailoring / Garments TG 26 (6.31) 12 (9.3) 14 (4.84)

6. Doctors/ Nurse/ medical

staff

DNM 50 (12.13) 12 (9.3) 38 (13.15)

7. Bank/ Co-operative

societies/LIC

BLC 37 (09) 07 (5.4) 30 (10.38)

8 Catering/ mess/

Cooking/warden

CMW 30 (7.28) 8 (6.25) 22 (7.61)

9. Anganawadi staff/

supervisor

ASC 40 (9.7) 14 (10.93) 26 (09)

10. Owen Business

handling/Entrepreneurs

EO 32 (7.86) 9 (7.03) 23 (7.95)

11. Daily wages/ others DW 52 (12.5) 22 (17.32) 30 (10.38)

Total ( N) 416 127 (31%) 289 (69 %)

( Survey)Source: Primary

Fig. 1. Frequency distribution of types of occupation

with respect to area
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Rural Area From the table 1. it could be seen that more
than 13 percent are ST and nearly 13
percent of respondents have their
occupations on daily wage base. More than
12 percent respondents types of
occupations are DNMS followed by
approximately 10 percent respondents of
ASC, 9 percent are BLC employees. With

respect to rural and urban area 69 percent respondents are from
Urban and 31 percent from rural area.
Among the urban respondent 13.15 percent are doctors, nurse
and medical staff. Nearly 11percent are school teachers
followed by 10.38 percent women are working in Police Dept
KSRTC, Bank, LIC Co-operative sector and all daily wages
based workers respectively. Nearly 9 percent are Anganwadi
staff and supervisor, 8 percent urban respondents are working
as College teachers and some of them have own business.
Women participation in Government and Non –Government-
sector, catering, running mess, and canteen and as warden are
found to be 7.61percent. Least number of working women,
that is, 5 percent is tailors.
In case of rural area more than 18 percent of respondents are
working as school teacher. Similarly 17 percent of respondents
work on daily wages based at agriculture area, nearly
11percent is Anganwadi staff followed by more than 9 percent
is working as doctors, nurse and some have Government and
Non-Government office staff and Tailors. Very few of rural
working women of 5% are in Bank, LIC and Co-operatives
society. Only 6 percent are hostel wardens, Cooks. One can
observe from the above table that participation of working
women in the occupations TG, CMW, ASC, DW /OTH which
are unskilled are found more in urban area though the
percentage of literacy is high in the three districts of
Karnataka. It shows that to implementation of Government
plans and policies are not effective.

In this section, where association between different
demographic factors and area were identified using chi-square
test.

In this section we test the following hypothesis:
H0: There is no significant association between demographic
factors and area

Analysis

Association between demographic factors and area.

Table: 2. Demographic factors andArea

Characteristics

Total  (%) 416 Rural (%)

127

Urban (%)

289

Chi-Square value ,

Critical value at 0.05

level with d.f

Age(yr)

20 – 30 88 ( 21) 27 (21.09) 61 (21.10) 2.27 , K = 14.07

At 7 d.f

Not significant

30 – 40 153 (37) 47 (37.0) 106 (36.67)

40 – 50 117 (28) 31 (24.21) 86 (29.75)

50 and above 58 (14) 22 (17.18) 36 (12.45)

Marital Status

Un-Married 82 (20) 31 (24.4) 51 (17.64) 27.65 , K= 11.07

At 5 d.f

Significant

Married 300 (72) 66 (52.0) 234 (80.96)

Widow 34 (08) 19 (15.0) 15 (5.20)

Education level

Illiterate/ Primary 78 (19) 64 (50.39) 14 (48.44) 116.97 , K = 14.07

At 7 d.f

Significant

High school/

PUC

100 (24) 18 (14.06) 72 (24.91)

Graduates 184 (44) 37 (28.9) 147 (50.86)

Post graduates 54 (13) 8 (6.25) 46 (15.91)

Family type

Single 224 (54) 42 (33.0) 182 (63) 31.74 , K = 3.84

At 1 d.f

Significant

Joint 192 (46) 85 (67.0) 107 (37)
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Monthly Income (Rs.)

Below 5000 45 (10.79) 13 (10.15) 32 (11.07)

0.25 , K = 11.07 , 5

d.f

Not significant

5000 – 10,000 71 (17.06) 20 (15.74) 51 (17.64)

10,000 – 15,000 100 (23.98) 28 (21.87) 72 (24.91)

15,000 – 20,000 96 (23.02) 34 (27.34) 62 (21.10)

20,000 – 25,000 63 (15.10) 21 (16.4) 42 (14.53)

25,000 & above 41 (9.83) 10 (7.8) 31 (10.72)

Monthly savings (in %)

Below 10 % 83 (20) 17 (13.28) 66 (23)

11.11, K = 11.07 , 5

d.f

Not significant

10 – 20 % 283 (68) 87 (68.5) 196 (67.8)

Above 20 % 50 (12) 23 (18) 27 (9.34)

Working place

Near to

Residence

93 (22.3) 27 (21.09) 66 (23)

4.44 , K = 11.07 , 5 d.f

Not significant

Local 206 (49.6) 72 (56.7) 134 46.36)

Out station 117 (28) 28 (21.8) 89 (30.8)

Mode of travelling

By walk 80 (19.18) 35 (27.3) 45 (17)

14.53 , K= 11.07 , 5

d.f

Significant

Two wheeler 105 (25.18) 19 (14.8) 86 (29.75)

Bus/ others 231 (55.52) 73 (57.5) 158 (54.67)

Residence type

Own house 174 (41.72) 58 (45.30) 116 (40.13) 9.07, K = 11.07 , 5 d.f

Not significant

Rent house 188 (45.02) 62 (49.0) 126 (43.4)

Others 54 (12.94) 07 (5.4) 47 (16.26)

Opportunity to improve economic status

No 120 (28.77) 35 (27.34) 85 (29.41) 2.35 , K= 11.07 , 5

d.f

Not significant

Less 188 (45.32) 64 (50.4) 124 (42.9)

More 108 (25.9) 28 (21.87) 80 (27.68)

(Values in the parenthesis are percentage)
From table. 2. the chi-square test reveals that, there is no
significant association between the age and area of working
women. There is significant association between marital status
area. In urban area majority of working women are married
(80.96 %) as compared to rural area (52%). There is significant
association between educational status. In urban area majority
of working women are graduates (52 %) as compared to rural
(28.9%). In rural there is less opportunity and facility to
continue education and professional courses. So it is fact that
variation in educational status of working women in rural and
urban area. Working women of rural and urban are dependent
on type of family. Majority of working women who belongs to
single type family are more in urban area as compared to rural
area may be because they are economically independent. Rural
women are economically active but are not economically
independent. There is no significant association between in
the monthly income groups of working women and their
percentage of savings in rural and urban area.
Similarly for mode of travelling there is significant difference
between the working women in rural and urban area. In rural
area majority of working women have go by walk and in urban
area whose occupations is better in position with their monthly
income they are travel by two wheelers.
Regarding their residence type there is no significant
difference between the working women in rural and urban
area. Majority of respondents are living in rent based house.
We have also observed that
there is no significant difference between in the opportunity to

improve economic status of working women in rural and urban
area. From the table-4.1, it is clear that majority of working
women express their opinions that opportunity to improve
economic status is good, according to their type of occupations
with organized and unorganized sector, there is variation in
getting monthly income, facilities at working place and other
opportunities received.

In this section where association between economic level
based on demographic factors which measures the socio
economic status of working women with respect to area were
identified using chi-square test.

We test the following hypothesis by using chi square test
H0: There is no significant difference in economic level with
respect to area.

Socio-Economic Status of Working Women

Association between Economic Level andArea

Table.3. Economic level and area

Area/Economic level Rural Urban Total

Low 73 46 119

Medium 37 150 187

High 17 93 110

Total 127 289 416

The critical value at 5% level is 11.07
Since calculated Chi-square value is 76.81 greater than table
value, we reject hypothesis.
Hence we conclude that there is an association between
economic level and area the respondents.
That is there is significant difference in the economic level
with respect to area.

We test the following hypothesis by using chi square test
H0: There is no significant improvement in the economic level
with respect to area.

of

Association between Economic Improvement andArea

Table. 4. Improvement in economic level and area

Area/Economic

improvement

Rural Urban Total

Less 91 217 308

More 36 72 108

Total 127 289 416

The critical value at 5% level is 3.84
Since the calculated value 0.54 is less than table value, we
accept hypothesis.
Hence we conclude that there is no significant improvement in
the economic level with respect to area. May be because of the
percentage of unskilled working women in rural and urban
area is almost same in the type of occupations are DW/Oth,
CDP, EO, CMW and TG.

The study is focused on identifying and comparing rural and
urban working women of three districts in Karnataka by
testing association between various demographic factors area
using chi-square test. From the analysis it reveals that there is
significant association between some of the demographic
factors marital status, Educational level, family type and mode

Findings and suggestions:
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of travelling and area. From the table 6.1 and 6.2 one can
observe that there is significant difference in economic level
with respect to area but there is no significant difference in
improvement in the economic level and area. By the analysis
of our survey report, it reveals that there is improvement in the
economic status of working women in rural areas. In the survey
most of the respondents expressed that they are facing many
problems viz: lack of skills, facilities for higher Education,
Professional trainings, Communication, Financial support,
Transport facility, Social support. But still women have
potential in managing both family and their occupation very
smoothly within the available frame. The study highlighted the
role of working women in socio-economic development by
studying level of participation in different types of occupations
in three districts with respect to areas. The role of women in the
development of economic status should be appreciated. There
is a need of encouragement and moral support from their
family members, society and Governments. If the assistance
by the Society, Government and Non-Government
Organizations supports, women can join the main stream in
development of national economy and contribute to the
country in socio-economic developments. Hence we suggest
that, The level of education of working women especially in
rural area is poor, it is evident from survey (from Table- 4.1) the
majority of respondents are illiterates and had primary level of
education which affects the economic status of working
women. Hence the study suggests that an increase in the level
of women education, their status can be improved and will be

able to find respectable and better earning opportunities. The
Government and Non-Government organizations should try to
make entrepreneurship more acceptable in society through
education and awareness campaigns for the development of
economic level particularly in rural area.

Achievements, motivations and training for the rural and
urban working women should be provided.
The number of working women is very less as compared
men in the occupation types Police, KSRTC and Home
guards. The Government should take essential steps to
enhance women participation in these areas.
The Government should take step to remove the shortage
of power especially in rural area all the barberries in the
registration of units, in obtaining credits and in taxation of
women entrepreneurs who are entering in this field.
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Reporting Of Hypothesis Testing: p-Value Approach
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Abstract

Hypothesis testing enables the decision making based on the evidences produced by the test procedure. One of the

important aspect of hypothesis is that the decision maker is not the eye-witness to the experiment/event happened. Since every

decision taken in hypothesis testing is subject to an error in judgement and its consequences, the impact of the wrong decision

depends on the nature of the problem. The present paper explains the importance of p-value in the decision making in

hypothesis testing. The study illustrates how we should state the Null & Alternate hypothesis and interpret the decision making

the context of the problem. The study shows that one should be very alert while selecting the level of significance in the context of

given problem.

Keywords: Criminal Trial, Hypothesis, Parameter, Test statistic, Critical region, Critical value, p-value, Level of significance

(l.O.S.).
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1. INTRODUCTION:
Hypothesis testing enables the decision making based on the
evidences produced by the test procedure. Hypothesis testing
is appropriate for situations in which one wants to guess which
of two possible statements about a population is correct. It
determines the validity of the assumption (technically
described as Null hypothesis) with a view to choose between
two conflicting hypotheses about the value of population
parameter. A test is a statistical procedure to obtain a
judgement on the truth of falsity of a proposition, on the basis
of empirical evidence (sample observations). This is done
within the context of a model, in which the fallibility or
variability of the empirical evidences are presented. The
hypothesis to be tested is formed as null hypothesis, referred as
a privileged status, denoted by Ho.
Corresponding to Ho we always define an alternative
hypothesis H If Ho is false then H is true (accepted) and vice-
versa. One of the important aspect of hypothesis testing is that
the decision maker is not the eye-witness to the
experiment/event happened. Statisticians often describe
hypothesis testing as a game that they play against nature.
The essence of hypothesis testing is captured by the familiar
saying, “Where there's smoke, there's a fire.”As every decision
is subject to an error in judgement and its consequences. The
nature of the impact of the wrong decision depends on the
nature of the problem. For example errors occur in decision
making in a “Marketing problem” and verdict given in a
“Criminal Trial” have different interpretations and
consequences.
There are two different approaches to report the results of
hypothesis testing:

Critical region method: In critical region approach it is a
Yes/No approach to decision making based on the value of test
statistic “T”. The criteria of decision making is as follows,

1. 1

•

o

o

Accepts the Ho when T is less than critical value and
Reject Ho when T more than critical value at given level
of significance

However, the question remains is how less is less or how big is
big? There is no quantification of the difference. It is important
to know that if Ho is accepted or rejected how far is the
difference between specified level of significa and the
actual probability of test statistic value under Ho. The actual
P-value approach- The p-value is used in the context of null
hypothesis testing in order to quantify the idea of statistical
significance of evidence.

The present paper talks about the reporting the results in
Hypothesis testing and their interpretations in the context of
given problem.

To study the formulation of hypotheses in the context of
given problem
To understand the decision making criteria in the context
of given problem using p-value
To analyze the significance of Type-I and Type-II errors in
given situation

The present work is based on secondary data in terms of case
study given below.

Roger Clemens, Barry Bonds, Performance-Enhancing

nce (α)
•

2. OBJECTIVES:

3. METHODOLOGY: (ACase study approach)

CASE STUDY:-A.

•

•

•

The decision rules for rejecting H0 in
the p-value approach are,
a. If the p-value is greater than or equal

o must go.

p-value is the smallest
probability of rejecting Ho.

to α, do not reject the
null hypothesis.

b. If the p-value is less than α, reject the null hypothesis. In
simple words if the p-value is low, then H

Hence, level of significance α is the maximum probability of
rejecting Ho when True or Type-I error,
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Drugs, and Hypothesis Testing: A Case Study in Baseball and
Hypothesis Testing
Athletes and their purported use of performance-enhancing
drugs have dominated the sporting news in the last few years.
This controversy is about use of performance enhancing-drugs
in the sport of baseball, with the Mitchell Report naming many
famous players.
Of particular interest is the accusation by Brian McNamee that
Roger Clemens (A pitcher) & Barry Bond (A Batter) used
performance-enhancing drugs to increase their performance.
As statistics are readily available in the sport of baseball. A
statistical analysis is performed of Mr. Clemens' performance
before and after his alleged use of performance-enhancing
drugs. Put more simply, when Mr. Clemens was allegedly
taking performance-enhancing drugs, did this make him pitch
better? In order to test this theory, we can perform a formal
hypothesis test.

Proportion of defective items-
A electronic components manufacturing company claims that
the proportions of defective components produced in the unit
is maximum 2%. A random sample of 2000 components
collected from the population showed 55 defectives. Does the
sample justify that the proportion of defective components is
more than 2% at 1% l.o.s.? Or is the claim made by the
company true?

For the analysis of Mr. Clemens, the performance included is
his before years as the years from 1984 to 1997 and the after
years as 1998 to 2005;
BeforeAlleged Drug Use - 1984 to 1997 After Alleged
Drug Use -1998 to 2005
Variable used: ERA (Earned Run Average and a lower ERA is
better)
Q: Did Mr. Clemens' performance change (for better or worse)
after the alleged drug use?
Q: Is the difference in ERA from 3.09 to 3.45 due to some
assignable cause or is it simply random variation?
Dataset:

CASE STUDY:- B.

4. RESULTAND DISCUSSION:
CASE STUDY:-A

Year

ERA -

Before

ERA-

After year

1984 4.32 2.65 1998

1985 3.29 4.6 1999

1986 2.48 3.7 2000

1987 2.97 3.51 2001

1988 2.93 4.35 2002

1989 3.13 3.91 2003

1990 1.93 2.98 2004

1991 2.62 1.87 2005

1992 2.41

1993 4.46

1994 2.85

1995 4.18

1996 3.63

1997 2.05

Average 3.08929=3.09 3.44625=3.45

Standard Deviation 0.80819 0.9077

Count N1=14 N2=8

Signal Difference 0.35696

Sp 0.84435

Noise 0.37422

T 0.95389

p-value 0.35153 Observed l.o.s.

Table 1 Table 2

For this data, the hypothesis test is defined as,
H : Mr. Clemens' average ERAwas the same before and after
H : Mr. Clemens' average ERAwas different after alleged drug
use

0

1

Table-3: Decision Table

Decision

making

Truth

Ho is true H1 is true

Same ERA before vs After ERA changed

Reject Ho

Type I Error -- Innocent

Player goes to jail or

Chance of getting it wrong!

Correct Decision

Do not reject

Ho
Correct decision

Type-II error

Player escaped though guilty

Statistics: Mr. Clemens' ERA before alleged drug use is 3.09
and his ERA after alleged drug use is 3.45.(See Table-2) p-
value= 0.35 i.e. 35%.

A 35% chance of getting it wrong (Type-I error) is too big of a
chance and we can conclude that there was no difference in
performance.
This analysis is limited in scope to Mr. Clemens' performance
in the years prior to and after alleged drug use.
Now one can argue that his performance should have dropped
in his later years due to the natural effects of aging. In fact, Mr.
Clemens' performance did drop; however, the drop was not
statistically significant and it appears that his performance
before and after alleged drug use was approximately the same.
Question is, “Is it possible that Mr. Clemens took
performance-enhancing drugs?” Answer is Yes. Assuming for
the moment that he did take performance-enhancing drugs, did
it increase his performance over previous years? Not
significantly!
This i
The controversy over Roger Clemens has led to him testifying
before Congress, his indictments for obstruction of Congress,
and a federal trial which ended on June 18, 2012. Clemens was
found not guilty of all six counts of lying to Congress when he
testified that he never took performance-enhancing drugs.

The key performance metric for batters tends to be their
Batting Average (BA). Mr. Bonds' batting average from 1986
to 1998 is .289, and his average from 1999 to 2004 is .329.
Since a larger batting average is better, Mr. Bonds' average BA
did improve in the alleged drug-use years. However, is the
difference in his BattingAverage due to random variation, or is
it large enough to say that he actually improved?
Before Alleged Drug Use - 1986 to 1998 After Alleged Drug
Use -1999 to 2004
H : Mr. Bonds' average BAwas the same before and after
H : Mr. Bonds' average BAwas different after alleged drug use
The observed l.o.s. the chances of getting it wrong (probability
of a Type I Error) using the available statistics are calculated
and it came out to 3%.(p-value) Put another way, if we
conclude that Mr. Bonds' average BA is different during the
period of alleged drug use, t

In this case, the chance of getting it wrong is less than 5%, so I
would conclude that Mr. Bonds' average BA did improve after
1998.

Since, p-value> α = 0.05 we do not reject Ho. In other words
there is only 65% confidence against Ho

s the Type-II error β!

hen we would be wrong only 3
times in 100. As I said before, we typically would like the
chance of getting it wrong to be less than 5% (α l.o.s.) to
conclude the averages are different.

Case of Barry Bond:-

0

1
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The data for Mr. Bonds isn't nearly so promising. Keep in
mind that this article can't state that Mr. Bonds did or did not
take performance-enhancing drugs; it is an analysis of his
performance before and after the alleged use. The statistical
analysis of the data shows that Mr. Bonds' hitting performance
increased in the years after he allegedly started using
performance-enhancing drugs and furthermore, that it is
extremely unlikely that this performance increase was
random.

Is it possible that Mr. Bonds did not take performance-
enhancing drugs? Yes. Assuming for the moment that he did
not take the alleged drugs, did his performance still increase?
Yes.

There is strong evidence to support that Mr. Bonds' batting
performance increased substantially from 1999 to 2004. If it
wasn't the use of performance-enhancing drugs, then some
other assignable cause is likely to be responsible for his
performance increase.

Proportion of defective items
When the customer observed 55 defectives in the lot

of 2000 randomly selected items, proportion is (55/2000=
0.0275), i.e. 2.75% which is more than the population
proportion of 2%. Here the customer raises a doubt against the
claim of maximum 2% defective. He states the two hypotheses
Ho & H as below.
Ho: The proportion of defective items is 2% vs H : The
proportion of defective items is 2%
i.e. Ho: P= 0.02 vs H : P> 0.02

Hence, Test Statistic is, Z=

This is the power of test (1-β)
CASE STUDYB:-

1

1

1

p Po

PoxQo

n

−

Where P = 0.02 & p= 0.0275 (Sample proportion)0

Substituting, the values P = 0.02, Q = 0.98, p= 0.0275 &
n=2000, the value of test statistic can be calculated as Z= 2.39
As, Ho is one sided test, Rejection region (Critical Region) is
on right tail of the Normal curve with Critical value 2.33 at 1%
l.o.s. which is much more than observed value 2.33 at 1% l.o.s.
Hence, decision of the customer is to reject Ho. It means the
claim of 2% defective items is not true. In other words, the
difference of 0.1% in the defective proportion is significant on
the basis of sample collected.

0 0

Decision

making

Truth

Ho is true H1 is true

2% defectives More than 2%

defectives

Reject

Ho

Type I Error –

Quality product

is refused

Wrong product

rejected

Do not

reject Ho

Good product

accepted

Type-II error

Wrong product

accepted

Table-4 Table-5

No of
defectives

Z value p-value

observed l.o.s.

Decision

55 2.39 0.84% Reject Ho

54 2.23 1.29% Accept
Ho

Now what does it meant by Ho is rejected in this case?
When Ho is rejected means there are enough evidences to
reject the claim of the manufacturer even though it may be
false in reality.
Remark: It is interesting to note that if the no of defectives
were 54 instead of 55 (i.e. 1 less) the value of test statistics Z is
2.23, which makes the investigator to change the decision to
accept
Therefore it is left to the customer to decide on accepting the
product on the basis of his own perception. here two possible
errors can occur in the decision making viz.

One of the important aspect of hypothesis testing is that the
decision maker is not the eye-witness to the experiment/event
happened. Statisticians often describe hypothesis testing as a
game that they play against nature. The analysis of the study
shows that one should not take the decision with Yes/No type
approach but should check the extent by which the probability
of Type I error
After it is left for the decision maker how much risk he can
take to bare the consequences of the decision. Also one
should be very alert while selecting the level of significance in
the context of given problem.
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Abstract

With increase in use of random numbers across applications & models, there is a need to study the process of random

number generation in depth. Also there is a need to verify this generated random no.s.Various test and their applicability, along

with the software suites for implementation has been studied in this paper. The paper concludes with recommendation of NIST

as a better option among the available suite based on experiments performed. Also some suggestions have been made towards

improvement of the suite.

*Research Scholar, Shri Jagdishprasad Jhabarmal Tibrewala University, Rajasthan, Mukesh Patel School of Technology Management & Engineering,
NMIMS(Deemed to be University),Mumbai.

Introduction

Application areas of Random numbers

Simulation:

Sampling:

Aesthetics:
Cryptography:

Randomness has no fixed definition; Philosophers have
defined randomness in many ways. Experiments like tossing a
coin, rolling a die etc. produce results which cannot be
predicted also this results are independent of each other,
regardless of how many results have already been produced
.the use of such experiments for applications that require many
numbers is impractical. But the hypothetical idea is useful in
defining a random sequence. Random numbers play an
important role in many applications like Monte Carlo
simulation techniques, stochastic optimization, cryptography,
physics, gaming, statistical mechanicsetc. This application
need fast and reliable random number generation. Random
numbers can be generated by using true processes i.e. natural
processes (radioactive decay, atmospheric pressure etc.) which
are completely random but need proper instruments/devices
for capturing and then conversion into digital format, which
becomes a costly process.In many cases this may not be
economically feasible. Thus in practice, the random numbers
are produced by deterministic rules, which are based on
arithmetic operations. Random no's produced by this
methods/algorithms are finite and reproducible and not
completely random. Less theoretical work exists on random
number generation. Thus, the properties of many generators
are not well understood. There has been a gradual increase in
improved pseudorandom number generator algorithms, which
has led to a diversity of generators available in computer
software, public domain.

Random nos. are used in diverse applications, here are some
uses for random numbers

Random numbers are necessary to make a
realistic model of natural phenomena. These simulations
include economic, nuclear physics and many other
models.

a random sample would produce best possible
accuracy of these statistical tests.

random numbers are used in music, art etc.
Cryptography systems make use of large

amounts of random data for generation of keys.

•

•

•
•

•

•

•

•

•

•

Programming:

Numerical Analysis:

Decision Making

Random.org:

Types of random number generators

Linear congruential generators (LCG's)

computer algorithms use random number
or random sequence; also random numbers can be used as
input to test the effectiveness of an algorithm.

problems that are complex can be
approximated by techniques relying on random numbers.

In real life decisions, computer
algorithms and game theory, randomness plays an
important role.
Applications of random numbers includes gambling and
computer games also.

RANDOM.ORG server offers random
numbers through Internet. The randomness comes from
atmospheric noise, which in many cases is better than the
pseudo-random number algorithms typically used in
computer programs. RANDOM.ORG is used for holding
drawings, lotteries and sweepstakes, to drive online
games, for scientific applications and for art and music.
Many other similar servers are available.

There are two types, True random number generators (TRNG)
and pseudorandom number generators (PRNG). True random
number generators have no periodicities, no predictability, no
dependencies, a high level of security and are conceptually
nice but they are slow, inefficient and costly, their sequences
are not reproducible and they are subject to manipulation. A
true random number generator requires a naturally occurring
source of randomness, Pseudo random numbers are not strictly
random, rather they are deterministic, meaning that they are
computed using a mathematical algorithm. If the algorithm
and the seed are known then the numbers generated are
predictable. The main objective with PRNGs is to obtain
sequences that behave as if they are random.The output
sequences of many PRNGs are statistically indistinguishable
from completely random sequences and ironically, PRNGs
often appear to be more random than random numbers
obtained from TRNGs. Following are some commonly used
pseudorandom generator algorithms:

Are calculated on the basis of four integers:
m, the modulus, with m >0

true
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•
•
•

•

•

•

a, the multiplier, with 0 < a <m
c, the increment, with 0 <c < m
x , the seed, with 0< x < m

the sequence [x ] of random numbers is recursively defined as
x = (ax + c) mod m
if a number reappears in the sequence then the entire sequence
begins to repeat.

A generator requires an initial set of
elements X ,X , . . . ,X and then uses the integer recursion
X = X X
where r and s are two integer lags satisfying r > s and is a
binary operation (+, −,×, (exclusive-or)). The corresponding
generators are designated by LF(r, s, ).Generally, the initial
elements are chosen as integers and the binary operation is
addition modulo 2n.

The Blum-Blum-Shub generator works as follows: Select two
very large primes p; q both congruent to 3 mod 4 and compute
the product m = pq. This m is the modulus. Start with seed s0
and compute the sequence s1; s2; s3; ::: by the formula
s = s mod m
From this sequence, create a sequence of bits by
b = s mod 2
This is the desired pseudo random sequence.
other pseudorandom number generators are Inversive
congruential generator, shift register generator, ISAAC
(cipher), Maximal periodic reciprocals, Mersenne twister ,
Middle-square method, Multiply-with-carry, Naor-Reingold
Pseudorandom Function, Park–Miller random number
generator,RC4 PRGA, Well Equi distributed Long-period
Linear etc.

Random Number Generators tests can be divided into two
distinct groups: empirical tests and theoretical tests. Empirical
tests are conducted on a sequence generated by a RNG, and
require no knowledge of how the RNG produces the sequence.
Empirical tests can be again divided into statistical & bit level
test.

for testing random numbers in real
or integer representation, The Chi-Square Test,
Kolmogorov-Smirnov Test, Frequency Test, Serial Test,
Gap test, Poker test, Permutation test , Run test etc are
used for this purpose.

for binary representations of random
numbers. the test is used to examine possible correlations
between bits of successive binary words.
Theoretical tests, is conducted on the structure of the RNG
without generating the sequence. Spectral test is an
example of this type of test. theoretical tests differ from
empirical tests in that they can predict how good a RNG
will be without actually using a sequence generated by the
RNG. In addition, theoretical tests give us more insight
about the RNG itself, so they are better than empirical tests
when they exist.

Testing correlations between random numbers is possible by
using visualization. This can most easily be done in two
dimensions by plotting pairs of points on a plane. The bitmaps

0 0

n

i+1 i

1 2 r

i i−r i−s

n+1 n

n n

Lagged Fibonacci generator

The Blum-Blum-Shub generator

Testing of random numbers

lagged Fibonacci

Statistical tests is used

Bitlevel tests is used

⊗

⊗

⊗

2

Visual tests

shown below are sections of larger bitmaps created by Bo
Allen in April 2008 to examine the quality of two random
number generators. Bo created the bitmap on the left with
RANDOM.ORG's Bitmap Generator, which is of course a
True Random Number Generator (TRNG), and the bitmap on
the right with the rand() function from PHP on Microsoft
Windows, which is a Pseudo-Random Number Generator
(PRNG).

Random no.s obtained
from RANDOM.ORG

Random no.s obtained from
PHP rand() function on
Microsoft Windows

(Source: random.org)

as we can see from the images, the bitmap generated by the
PHP/Windows pseudo-random number generator shows clear
patterns compared to the one generated by RANDOM.ORG's
true random number generator, it clearly shows how careful
we need to be about random numbers, especially if your site is
a game or gambling site.

NIST Statistical Test Suite is a
statistical package consisting of 16 tests released by
National Institute of Standards and Technology in
2001.NIST test suite is usually used to test and certificate
random number generators used in cryptographic
applications.

TestU01 is software library in the ANSI C
language, and offers a collection of utilities for the
empirical statistical testing of uniform random number
generators. TestU01 is free to download.

DIEHARD is the implementation of
Marsaglia's battery of Diehard tests. The author has
provided source code in both C and FORTRAN.

The SPRNG library is public-domain software
that implements the classical tests for random number
generators given by Knuth.

ENT Program is a set of statistical tests to test for
non-randomness in sequences. It is described as being
useful for those evaluating pseudo-random number
generators for encryption and statistical sampling
applications, compression algorithms, and other
applications.

Crypt-X suite of statistical test was developed by
researchers at the Information Security Research Centre at
Queensland University of Technology in Australia and is a
commercial software package. Crypt-X supports steam
ciphers, block ciphers and key stream generators.

Here is list of some popular software suites for testing of
random numbers

NIST Statistical Test Suite:

TestU01:

DIEHARD:

SPRNG:

ENT:

Crypt-X:

Overview of tests in the suite

•

•

•

•

•

•

•
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Sr.
No.

NIST DIEHARD KNUTH ENT Crypt -X

1 Frequency
(monobit)

Birthday
spacing

Frequency test Approximate
entropy

Frequency

2 Frequency
(block)

Overlapping
permutation

Serial test Chi square runs

3 Runs test Ranks of
matrices

Poker test Arithmetic
mean

Binary
derivative

4 Longest run of
ones in a block

Monkey test Gap test Monte Carlo
value for pi

Change point

5 Binary matrix
rank

Count the 1s Permutation Serial
correlation

Sequence
complexity

6 Discrete Fourier
transform
(spectral)

Parking lot
test

Runs Linear
complexity

7 Non-overlapping
template
matching

Minimum
distance test

collision

8 Overlapping
template
matching

Random
sphere test

Birthday spacing

9 Maurer’s
universal
statistical

The squeeze
test

Maximum of t

10 Linear
complexity

Overlapping
sums test

Coupon collectors

11 Serial Runs test Serial correlation

12 Approximate
entropy

The craps
test

Test of
subsequence’s

13 Cumulative sums

14 Random
excursions

15 Random
excursions
variants

Experiment

Conclusion

Tests were performed using random no's from random.org,
excel & minitab using different suites. It was found that all
three RNGs have acceptable pass rates of the individual tests,
where acceptable is pass rate of 89% for NIST suite.

Considering many statistical suites for testing of random no.s
(obtained from random.org) NIST is recommended. Random
numbers taken from random.org passes test of this suite. Also
NIST being a standard it is recommended.
Also the following suggestions have been made,

Each statistical test should have their own power and
therefore anappropriate significance level and input size
should not be the same for every test.
There should be clarity of independence test because in
some case the redundancy may occur. Thus there should be
a clear picture of which test are to be covered.

•

•

•

•

•

When test is performed we obtain numerical
values which are to be analyzed and
interpreted. Many times people from a non-
statistical background use random numbers
thus clear specification is needed about
interpretation of results.
Some times RNG may pass the entire test in the
suite but may not be usable in a particular
application, thus application based testing can
be done to test the performance of aparticular
RNG.
The decision criteria could be to accept the
generator would be that if the average loss are
less than the theoretically calculable expected
loss.
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Abstract

The log-logistic distribution is very useful in survival analysis since it has a no monotonic hazard function (Bennett,

1983). The shape of this distribution is very similar to that of the log-normal, but has a more tractable form than that of the log-

normal which makes it more convenient than the log-normal distribution

In this Paper, the Markov chain Monte Carlo (MCMC) method is used to estimate the parameters of log-logistic distribution

based on a complete sample. A procedure is developed to obtain Bayes estimates of the parameters of the log-logistic distribution

using Markov Chain Monte Carlo (MCMC) simulation method in Open BUGS. A module dlog.logistic( ) and plog.logistic( ) is

written in component Pascal, enables to perform full Bayesian analysis of dlog.logistic( ) and plog.logistic( ) model into Open

BUGS and Softrelia R package in the R for study the statistical properties of the model and to estimates the parameters of model

for used data set.

Keywords : log-logistic distribution, MCMC method, parameter estimation, informative set of priors, maximum likelihood

estimation, Bayes estimation, etc.
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1 Introduction

Probability density function(pdf):

The log-logistic distribution is also known as Fisk
Distribution in Economics is a continuous probability
distribution for non-negative random variable. It is very useful
in mortality model for from cancer following diagnosis or
treatment. Srivastava and Shukla (2008) studied the log-
logistic distribution as step-stress model. Balakrishnan and
Malik (1987) gave the moments of order statistics from the
truncated log-logistic distribution. This distribution has also
been studied by Howlader and Weiss.(1992). Lawless (2003),
Lee and Wang(2003) and Murthy et al.(2004) provide an
excellent review for the log-logistic distribution.

The probability density function is given by

2 Model Analysis

( )

( ){ }2

x /
f (x; , ) ; ( , ) 0, x 0.

x 1 x /

β

β

β θ
β θ = β θ > >

+ θ
(2.1)

Fig 2.1

The probability density function of Log-logistic distribution
for , =1 and different values of -.The R functions

and can be used for the
computation of pdf and cdf, reapectively. Some of the typical
LL density functions for different values of , and for - = 1
are depicted in Figure 2.1. It is clear from the Figure 2.1 that
the density function of the LL distribution can take different
shapes.

The reliability/survival function is

dlog.logistic( ) plog.logistic( )

The hazard rate function(hrf):

( )
( ){ }
x /

h(x; , ) ; ( , ) 0, x 0.
x 1 x /

β

β
β θ

β θ = β θ > >
+ θ

(2.2)

Fig 2.2
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The hazard function of Log-logistic distribution

for different values of,=1 and -.
3. Bayesian Estimation in Open BUGS:

dlog.logis(beta, theta)

3.1 Implementation of Module -
:

Prior distributions:

(i) Uniform prior :

The most widely used piece of software for applied
Bayesian inference is the Win BUGS package,
distributed by the MRC Biostatistics Unit at Cambridge
(Spiegelhalter, Thomas, Best, and Lunn 2004).
WinBUGS is an important contribution, and is ideally
suited for small models (both in the number of
parameters and in the amount of data). The software
offers a user-interface, based on dialogue boxes and
menu commands, through which the model may then be
analyzed using Markov chain Monte Carlo techniques.
Win BUGS is based on a set of general computational
algorithms that can be used to estimate models specified
using a model definition syntax.
A module is written in
component Pascal, enables to perform full Bayesian
analysis of Log-Logistic Distribution model into Open
BUGS using the method described in Thomas (2007).

The developed module is implemented to obtain the
Bayes estimates of the Log-Logistic distribution using
MCMC method. The main function of the module is to
generate MCMC sample from posterior distribution for
given prior.

Two sets of priors have been taken for estimation
It frequently happens that the

experimenter knows in advance that the probable values
of , lie over a finite range [a, b] but has no strong opinion
about any subset of values over this range. In such a case
a uniform distribution over [a, b] may be a good
approximation of the prior distribution, its p.d.f. is given
by

dlog.logis(beta, theta)

(3.1)

(ii) Gamma prior :
The most widely used prior distribution of , is the inverted
gamma distribution with parameters a and b (>0) with p.d.f.
given by

(3.2)

Data Set :

The data :

The following real data set is considered for
illustration of the proposed methodology

For numerical illustration, we considered the
simulated dataset from Log-logistic distribution. We have
generated 40 observations from Log-logistic distribution by
choosing =3 and =5 and setting set.seed(9876543) using
rlog.logis(40, 3.0, 5.0)

3.2 Computation of Maximum Likelihood(ML)
Estimation

The direct maximization of log-likelihood function given
in (3.2.1) using Newton-Raphson method in R gives, the ML
estimates and standard error. The 95% confidence interval is
computed using (3.2.4) and (3.2.5). The Table 3.1 shows the
ML estimates, standard error(SE) and 95 % Confidence
Intervals parameters beta and theta.

Table 1  :MLE, standard error and 95% confidence interval

Parameter MLE Std. Error 95% Confidence Interval

beta 2.97937 0.38987 (2.21522, 3.74352)

theta 4.82757 0.44650 (3.95243, 5.70271)

0.92,  1.24,  1.64,  2.03,  2.43,  2.44,  3.26,  3.32,  3.41,  3.42,  3.44,  3.54, 3.60,  3.71,  3.82,  3.94,

4.05,  4.17,  4.20,  4.69,  4.69,  4.81,  5.11, 5.43, 5.99,  6.23,  6.39,  6.44,  6.80,  7.49,  7.65,  7.96,

8.25,  9.00,  9.08,  9.48, 10.42, 11.79, 11.96, 12.03

3.3 BayesianAnalysis under Uniform Priors

{

dlog.logis(beta, theta)

beta ~ dunif(0.1, 10.0)

theta~ dunif(0.1, 10.0)}

list(beta=1.5, theta=4.1)

list(beta=6.5, theta=6.1)

for( i in 1 : N )
{
x[i] ~

}
# Prior distributions of the Model parameters

c:\out\LL_B\ll_u1.txt
# Uniform prior for beta

# Uniform prior for theta

# shape.mle= 2.97937, scale.mle= 4.82757 Log-
Likelihood: -97.93778
list(N=40, x=c(0.92, 1.24, 1.64, 2.03, 2.43, 2.44, 3.26,
3.32, 3.41, 3.42, 3.44, 3.54, 3.60, 3.71, 3.82, 3.94, 4.05,
4.17, 4.20, 4.69, 4.69, 4.81, 5.11, 5.43, 5.99, 6.23, 6.39,
6.44, 6.80, 7.49, 7.65, 7.96, 8.25, 9.00, 9.08, 9.48, 10.42,
11.79, 11.96, 12.03))

We run the model to generate two Markov Chains at the
length of 40,000 with different starting points of the
parameters. The convergence is monitored using trace and
ergodic mean plots, we find that the Markov Chain converge
together after approximately 2000 observations. Therefore,
burnin of 5000 samples is more than enough to erase the effect
of starting point(initial values). Finally, samples of size 7000
are formed from the posterior by picking up equally spaced
every fifth outcome, i.e. thin=5, starting from 5001.This is
done to minimize the auto correlation among the generated
deviates.

Data

Initial values
# Chain1

# Chain2

Model
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Therefore, we have the posterior sample { , }, i = 1,…,7000
from chain 1 and { , }, i = 1,…,7000 from chain 2.

The chain 1 is considered for convergence diagnostics plots.
The visual summary is based on posterior sample obtained
from chain 2 whereas the numerical summary is presented for
both the chains.

In Table 3.2 We have considered various quantities of interest
and their numerical values based on MCMC sample of
posterior characteristics for Log-logistic(LL) distribution
under uniform priors. The Highest probability density (HPD)
intervals are computed the algorithm described by Chen and
Shao (1999) under the assumption of unimodal marginal
posterior distribution

1i 1i

2i 2i

Numerical Summary :

Table 2 : Numerical summaries based on MCMC sample of
posterior characteristics for Log-logistic distribution
under Uniform priors

Characteristics Chain 1 Chain 2

beta theta beta theta

Mean 2.972 4.904 2.986 4.897

Standard  Deviation(S.D.) 0.3831 0.4612 0.3956 0.4682

Monte Carlo(MC) error 0.004695 0.006149 0.005246 0.006971
Minimum 1.728 3.54 1.743 3.371
First Quartile (Q1) 2.713 4.586 2.707 4.579

Median 2.957 4.873 2.965 4.865

Third Quartile (Q3) 3.222 5.19 3.244 5.191

Maximum 4.606 6.761 4.392 7.097

Mode 2.88597 4.76988 2.94075 4.80805

2.5th Percentile(P2.5) 2.265 4.081 2.268 4.053

97.5th Percentile(P97.5) 3.766 5.878 3.81 5.909

3.4 Visual summary
Box plots:
The boxes represent inter-quartile ranges and the solid black
line at the (approximate) centre of each box is the mean; the
arms of each box extend to cover the central 95 per cent of the
distribution - their ends correspond, therefore, to the 2.5% and
97.5% quantiles. (Note that this representation differs
somewhat from the traditional.)

3.5 Comparison with MLE
For the comparison with MLE we have plotted three

graphs. In Figure 3.1 the density functions

Fig 3.2

3.6 BayesianAnalysis under Uniform and Gamma Priors

dlog.logis(beta, theta)

beta ~ dunif(0.01, 10.0)

theta~ dgamma(0.001, 0.001)

list(beta=1.5, theta=4.1)

list(beta=6.5, theta=6.1)

4 Numerical Summary:

Table 3 : Numerical summaries based on MCMC sample
of posterior characteristics for Log-logistic distribution
under Uniform & Gamma Priors

Quantile-Quantile(QQ) plot of empirical quantiles and
theoretical quantiles computed from MLand Bayes estimates.
It is clear from the Figures 3.2, the MLEs and the Bayes
estimates with respect to the uniform priors are quite close and
fit the data very well.

{
for( i in 1 : N )
{
x[i] ~
}
# Prior distributions of the Model parameters
# Second Set of Priors c:\out\LL_B\"ll_ug1.txt"
# Uniform prior for beta

# Gamma prior for theta

}

In Table 3, we have considered various quantities of interest
and their numerical values based on MCMC sample of
posterior characteristics for Log-Logistic distribution under
Uniform and Gamma priors. The Highest probability density
(HPD) intervals are computed the algorithm described by
Chen and Shao (1999) under the assumption of unimodal
marginal posterior distribution.

Initial values

# Chain2

# Chain1

Model

Fig 3.2

Characteristics Chain 1 Chain 2

beta theta beta theta

Mean 2.989 4.861 2.977 4.851

Standard  Deviation(S.D.) 0.3959 0.4629 0.3858 0.4603

Monte Carlo(MC) error 0.006414 0.006345 0.005576 0.007353

Minimum 1.715 3.187 1.637 3.245

First Quartile (Q1) 2.712 4.542 2.716 4.529

Median 2.975 4.84 2.96 4.825

Third Quartile (Q3) 3.248 5.157 3.233 5.147

Maximum 4.42 7.37 5.064 7.035

Mode 2.88433 4.79637 2.85837 4.74012

2.5th Percentile(P2.5) 2.261 4.023 2.259 4.014

97.5th Percentile(P97.5) 3.799 5.82 3.763 5.81

95% Credible Interval (2.261, 3.799) (4.023, 5.82) (2.259, 3.763) (4.014, 5.81)

95% HPD Credible
Interval

(2.209, 3.741) (4.006, 5.795) (2.223, 3.715 ) (3.995, 5.777)

4.1Visual summary
Box plots:

Fig 3.1

Fig  4.1 The boxplots for beta and theta.
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The boxes represent inter-quartile ranges and the solid
black line at the (approximate) centre of each box is the mean;
the arms of each box extend to cover the central 95 per cent of
the distribution - their ends correspond, therefore, to the 2.5%
and 97.5% quantiles. (Note that this representation differs
somewhat from the traditional.)
The Table 4 shows the values of different information
measures(AIC, BIC and DIC) and Kolmogorov-Smirnov(K-
S) distance. The 'plug-in' values of AIC and BIC for Bayes
estimates.

Table 4 Different information measures(AIC, BIC and DIC) and

Kolmogorov-Smirnov(K-S) distance

Prior distributions beta theta K-S (p-value) AIC BIC DIC pD

Uniform Chain 1 2.972 4.9040 0.0881 (0.9151) 199.9047 203.2825 199.8 1.971

Chain 2 2.986 4.8970 0.0877 (0.9184) 199.8997 203.2775

Uniform

& Gamma

Chain 1 2.989 4.8610 0.0825 (0.9482) 199.8817 203.2595 199.9 2.01

Chain 2 2.977 4.8510 0.0845 (0.9377) 199.8784 203.2561

MLE 2.9794 4.8276 0.0869 (0.9232) 199.8756 203.2533

5 Conclusion:
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Trend and Bend in Data on Heights
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Abstract

The average height reflects the standard of living and quality of life. Nutrition and health over generations influences

the height of descendents to varying degrees. Hence, in this paper we try to detect if there is some trend in the data on the heights

and estimate the slope (trend), if any.We also explore some interesting aspects like sex ratio, non-normality of data and reasons

behind Galton's bend.It is observed that the data collected does not come from Normal population. Hence we use Mann-Kendall

nonparametric test for detecting trend using R.We further estimate the slope using Sen's method to forecast the average height

of Indian male/female. It is seen that the rate of yearly growth of an average Indian female is twice that of an average Indian

male. The sex ratio is 989 per thousand.

We also observe nonlinearity in the plot of heights of sons/daughters against the average height of their parents. This bend is

called “Galton's Bend”. It was first observed in Galton's family stature data which was actually used to propose theory of linear

regression. He had assumed the distribution of parent population to be Bivariate Normal which was actually not so. We use

nonparametric regression to fit an equation using data on heights and try to find possible reasons for the existence of bend.

Keywords: Mann Kendall Test, Sen's Test, Nonparametric Regression, Galton's Bend.

*Head, Department of Statistics, Elphinstone College, Mumbai. E-mail: msagdeo@hotmail.com

1. Introduction:

2. Method of Data Collection:

Average height is increasingly used as a measure of the
health and wellness (standard of living and quality of life) of
populations where proper medical care and adequate nutrition
are relatively equally distributed. Genetics is the major factor
in determining the height of an individual. The genetic profile
interacts with the environmental factors throughout the period
of growth, resulting in adult height. Diet is an important factor
affecting overall growth. On the other hand, pollution, work
stress and diseases have negative effect on the growth.
Economic condition, health care facilities, sleep pattern etc
also affect the growth.

In addition to the above factors, there is an accumulative
generation effect. That means, nutrition and health over
generations affects the height of descendents to varying
degrees. Hence, in this paper, we compare heights of two
generations. We assume that the height of the individual
increases with age and the growth stabilizes at the age of 20
years. One of the generations consists of sons and daughters
and the other consists of their parents. On the basis of the entire
data, we try to detect if there is some trend in the data on the
heights and estimate the slope (trend). This will help us to
forecast the average heights of adult Indian males and females.
We use R software to analyze the data. As the data does not
come from Normal population, we adopt a nonparametric
technique to detect trend and estimate slope.

We also try to explain the bend in the fitted curve obtained
by plotting heights of sons/daughter against the average parent
height.

\ For this we conducted a survey of 151 families in Nagpur

district of Maharashtra, India and collected information on
age, sex and height of all the members in each family. The ages
of people in the group 20 to 70 years.

As mentioned earlier, apart from the hereditary factors,
geographical location, socio-economic status, nutritional
status, etc. affect the stature and especially the height of
people. We have considered people belonging to 'middle class
and lower middle class' in the survey, as they are proper
representatives of average Indians. Nagpur is in the central
part of India and the composition of people in this region is a
proper mixture of people from different states (origins) and
religions. It was not possible to conduct a survey of people
belonging to different states due manpower, time and money
constraints.

From the raw data, we observe that the average height of
an Indian female is 158.36 cm. (based on sample of size 272)
and the average height of an Indian male is 167.95 cms (based
on sample of size 275). From the 'Internet' source we found
that the average height of an Indian female is 155.0 cm. and
that the average height of an Indian male is 167.6cm. Further,
the size of our sample is quite large, so we can consider our
sample to be the proper representative of the Indian
population.

After having a proper sample, now our first objective is
to detect a trend, if any, in the data on 'average height' over time
and estimate the slope.

We first check the normality of the data by applying
Shapiro-Wilk's Test and QQ-Plots.
We observe that the data (on male as well as female heights)
does not come from Normal Population.

3. Detecting Slope:
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Hence we use a nonparametric test called Mann-Kendall
(MK) test for detecting the trend, if any, in the data and then use
Sen's non-parametric test to estimate the slope (trend). The MK
test is simple, efficient and robust against any missing values in
the data. Further, the data do not have to conform to any
particular distribution. We use R software package for this
purpose.

We consider the five yearly age groups from 20-25 to 65-
70. There are 275 males and 272 females in the sample. Thus
the sex ratio is 989 per thousand. The following table gives the
average heights and frequencies of males and females
belonging to different age groups.

Table 1
Average Heights of Males and Females

Age Limit Males Females

Total
Members

Average
Height

Total
Members

Average
Height

20-25 57 177.8 54 166.37

25-30 41 175.26 36 162.56

30-35 21 170.18 20 162.56

35-40 16 168.91 21 157.48

40-45 13 156.21 37 162.56

45-50 29 167.64 31 153.67

50-55 33 168.91 30 157.45

55-60 27 180.34 22 151.13

60-65 21 158.75 15 162.56

65-70 17 168.87 6 138.43

Average -> 275 171.406 272 159.8906

To apply the Mann-Kendall test using R we consider the time
ordered data as follows:
The set of average heights of males denoted by is as
follows
{168.87, 158.75, 180.34, 168.91, 167.64, 156.21, 168.91,
170.18, 175.26, 177.8}
The set of average heights of females denoted by is as
follows:
3, 162.56, 151.13, 157.45, 153.67, 162.56, 157.48, 162.56,
162.56, 166.37}
The MK statistic is given by

maleht

femaleht

for l > k, k = 1, 2, …, n, where Y is the i observation in the time
series.

The plot of “maleht” i.e. average heights of males and the
fitted curve is given in fig.1.

i

th

(1) Testing for an Upward Trend:
Observations:

S=

Figure 1

Similarly, the plot of “femaleht” i.e. average heights of females
and the fitted curve is given in fig.2.

Figure 1

From the plots of values of average heights of adult males /
females at different time points, we observe that there is an
upward trend in the data. To test for trend we apply MK-Test.
Our aim is to test H : There is no trend against H : There is an
upward trend.
The values of Mann Kendall scores and the corresponding p-
values after applying the MK Test using R software to time
ordered data on heights of males and females respectively are
given below.

0 1

Table 2

Mann-Kendall Test Scores and p-values

Data Mann Kendall Score p-value n

Male ht 16 0.17797 10

Female

ht

27 0.015927 10

Conclusion:

.

Remark:

(2) Examining the Autocorrelation and Partial
Autocorrelation plots:
Observations:

Conclusion:

4. Estimation of Slope:

For set for males, the corresponding
probability value is 0.17797
Therefore, we accept H at 5% level of significance.

Similarly, for set for females, the
corresponding probability value is 0.015927. Therefore, we
reject H at 5% level of significance.
Thus, on the basis of MK Test, there is no upward trend in the
data on average heights of adult Indian males. However, there
is an increasing trend in the data on average heights of adult
Indian females.

If we consider the data for the last 30 years instead of
last 50 years, we get S=13 and p-value= 0.024171. Thus, we
observe that there is an upward trend in the data on average
heights of Indian males.

Examining the autocorrelation and partial autocorrelation
plots produced by R for the time series of averages of male or
female heights we observe that most of the vertical spikes in
the ACF and Partial ACF plots produced by R fall within the
horizontal band defined by the blue dotted lines beyond which
autocorrelations and partial autocorrelations would be deemed
to be significant.

Thus, the graphs suggest that the autocorrelation and partial
autocorrelation present in this series do not appear significant.
The next step is to estimate the slope of the trend observed.

We use Sen's slope estimator to find out the rate of increase

“maleht”

“femaleht”
0

0
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of height per year. This method is not greatly affected by
outliers and is also robust against missing values.

First N* slopes are calculated for all pairs of points at l and
k (k=1, …, n-1) for which l > k, given by Q= (Y –Y )/ (l – k).
The median of these N slopes is the required slope estimate.
We use R-code to find the estimate of slope. Here n=10 and N =
45.

For set of heights of n=10 males, using R-Code,
we observe that the median is 0.9922. Similarly, for set

of heights of n = 10 females, using R-Code, we
observe that the median is 1.905 cms. These two values give us
the estimates of slopes (trends) in the data on male as well as
female heights.

The value of the median can be interpreted as follows.
The increase in the average height of Indian males per 5 years
is 0.9922 cm. Thus the rate of increase in the average height of
Indian males per year is estimated as nearly 0.2 cm/year. Recall
that by MK Test, slope was not significantly different from
zero. (p-value=0.17797).

Similarly, the increase in the average height of Indian
females per 5 years is 1.905cm. Thus the rate of increase in the
average height of Indian females per year is estimated as 0.381
cm/year.

We observe that the rate of increase in the heights of
females is almost double than that of males. This might be due
to increased status got by females in the society, better nutrition
and improved health care facilities given to the females, as
compared to the past. This is a very good sign for a developing
country like India.

In Francis Galton's 1886 article “Regression towards
Mediocrity in Hereditary Stature,” Galton analyzed the heights
of 928 adult children and their 205 pairs of parents to illustrate
his linear regression model. Although Galton's data have been
recalled frequently to illustrate linear regression and
regression toward the mean, no one seems to have noticed that
his height-data do not fit his model. Wachsmuth, et al.in [1]
revealed this curiosity and gave a possible explanation for its
existence using related data from Galton's colleague Karl
Pearson.

In this paper we try to explore data on heights of Indian
males and females. Our aim is to find the relation between
heights of children and their parents. We analyse the data step
by step and fit a curve to it using nonparametric regression.

As mentioned in section 2, we have collected two sets of
data. One set gives heights of daughters, their mothers, fathers
and the average height of parents. The other set gives heights of
sons, their mothers, fathers and average height of parents.

First we check the assumptions of Linear Regression. The
assumptions are as follows: (1) Linear Relationship, (2)
Multivariate Normality, (3) No or Little Multicollinearity,
(4) No Auto-correlation and (5) Homoscedasticity.

From the QQ Plot, shapiro.test ( ) and boxplot( ) function
we observe that the data is not coming from Normal
Distribution. For shortage of space we give only the summary

Sen's Method of Estimation of Slope:

Observations:

Conclusion:

5. Regression Equation of Height of Son/Daughter on
Average Height of Parents:

l k
*

*

“maleht”

“femaleht”

of shapiro.test.
Table 3

Result of Shapiro-Wilks Test for Normality of Heights

Height of
Daughter

Height of
Mother of
Daughter

Height of
Father of
Daughter

Height
of

Son

Height of
Mother of

Son

Height
of

Father
of Son

Average
Height of
Parents of
Daughters

Average
Height of
Parents of

Sons

p-value 0.00018 0.0001006 0.01643 0.0162 8.806e-08 0.1264 0.01462 0.02483

We plot heights of daughters as well as sons against the

average height of their parents using plot( ) function. The plots

are shown in figures 3 and 4. We observe a positive correlation

between the two variables.

Figure 3 Figure 4

If we try to fit a linear equation to the female-data using lm( )

function, we get the following equation:

Height of Daughter =57.71 + 0.63 * Average Height of

Parents

and the coefficients are significant. However, Multiple R-

squared= 0.3949 which is not much high. Therefore, we

consider quadratic equation. However, the R-Squared is not

improved and the coefficients are not significant. Similar is the

case with male-data.

We then try to plot the scatter diagram with marginal

histograms.(see fig. 5)

Figure 5

It can be seen from the histograms that the variables under

consideration do not follow Normal distribution. We then plot

the diagnostic plots as given in figure 6. We observe from QQ-

Plot that the assumption of Normality is not satisfied.

Heteroscedasticity is also indicated as the residuals are not

evenly scattered around the line. That means the variance of

errors varies for different fitted values.
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Figure 6

We get similar results in case of male-data.
Thus, we have come to the conclusion that some
nonparametric technique should be used to find the relation
between heights of parents and heights of children. In R
software there are two functions lowess() and loess( ) that can
be used in this case.
We now fit curves using lowess( ) fuction to the male as well as
female data sets. We observe from figures 7 and 8 that there is a
bend in both the graphs.

We can then compare the OLS Method with locally weighted
regression method. Figures 9 and 10 below gives the plots by
both methods.

Figure 7 Figure 8

Figure 9 Figure 10

Observations:

6. Diagnostics:

The red line is the lowess smooth from a local linear
regression with a span=.8 and the black one is the OLS fit.
There is a clear departure from linearity in these data. Thus
there is intrinsic nonlinearity in the data and hence linear
equation does not seem to fit well. Nonparametric regression
provides a means for modeling nonlinear relationship, by
entirely relaxing the linearity assumption.

Once the curve is fitted, the diagnostic plots for
nonparametric regression are also very important. Best fit in
nonparametric regression depends on not only variable
selection but also the choice of smoothing parameter. The span
S, is the percentage of cases across the range of variable on the
X axis. We want the smallest span that provides a smooth fit.
The default span for loess is S=.75. The degree of the
polynomial also affects the bias variance trade-off. It is usually
most effective to choose a low degree polynomial and
concentrate instead on choosing the best bandwidth (span).
The most commonly used polynomials are local linear and
local quadratic.

As with the linear model, the most important diagnostic
component is the residuals. The following three plots can be
useful.
(a) Residuals versus predictor values are useful for detecting
lack of fit and nonconstant error variance.
(b) Quantile comparison plots of the residuals are useful to
detect departures from normality in the residual distribution.
(c) Absolute residuals versus predictors are useful to detect
dependence of the residuals on predictors.
In R, these plots do not have a named function, but they are
easily constructed as follows. We use the data on heights of
daughters (y2) and their parents. The average height of the
parents is denoted by Z1 in the program. The output is also
shown below the R-code.

par(mfrow=c(1,3))
# Quantile Comparison Plot of Residuals:

Looking for Outliers
library(car)

model.loess<-loess(y2~z1,span=0.75);
qqPlot(residuals(model.loess))

# Residual Plot: Looking for nonconstant variance and poor
fit

model.loess<-loess(y2~z1,span=0.75);
plot(model.loess$fit,residuals(model.loess), xlab="Fitted

Values", ylab=" Residuals")
abline(h=0,lty=2);

# Absolute Residuals Vesus Predictors:
plot(model.loess$fit,

abs(residuals(model.loess)),xlab="Fitted Values",
ylab="Absolute Residuals");

Figure 11

Observation:

Conclusion:

First figure shows lack of normality at lower end. Other
two diagrams show that the fit is good. By choosing proper
span and degree of equation and deleting outliers, we can find
better regression equations balancing the trade-off between
the bias and variance. Similarly the other models can be
analyzed using diagnostic plots

In their search for universal hereditary laws, Galton and
Pearson were driven by the linear model and the normal
distribution because the associated parameters had scientific
meaning for them. Thus their prior assumptions affected the
posterior inference. It was seen that the assumption of
normality was not correct and instead of getting a straight line,
a bend is observed in the plot.

There are some other observations that may affect our
inference. From our data, we observed that the variances of
heights of sons, fathers, daughters and mothers are different.
The correlations of various pairs of variables are also different.
See table 4 and table 5 given below.
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Table 4
Variances

Heights of
Children

Heights of
Fathers

Heights of
Mothers

Average Heights
of Parents

Female Data 47.88 61.74 69.74 46.58

Male Data 45.99 64.40 66.74 43.72

Table 5
Correlation Coefficients

Mothers’
height

Fathers’
height

Average Heights
of Parents

Sons’ height 0.14* 0.30 0.27

Daughters’ height 0.57 0.49 0.63

*Population correlation coefficient is not significantly
different from zero

Hence, the slopes using data on mothers' height data and
fathers' height will be different. Data was pooled but within

family dependence in observations was not considered. Which
parent affects height more in case of sons/daughters is a
question which depends on the population under study and
cannot be answered with perfection. Further, the heights may
be wrongly reported / measured. Therefore, nonparametric
regression should be adopted in such a case and using
diagnostic plots we must modify our equation so that it best fits
the data at hand.

1. Wachsmth A., Wilkinson L. and Dallal G. E. (2003),
Galton's Bend:APreviously Undiscovered Nonlinearity in
Galton's Family Stature Regression Data

, Vol.57, Issue 3, p 190-192
2. Gilbert, Richard O. (1987), “6.5 Sen's Nonparametric

Estimator of Slope” , Statistical Methods for
Environmental Pollution Monitoring, John Wiley and
Sons, pp. 217–219, ISBN 978-0-471-28878-7.
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Abstract

India is an agriculture based country where many industries are also working in India. One of the main product is

Sugar and Sugar industry has developed on this basis, many factors affect to the production of Sugar. In this situation it

becomes very essential to know that whether production of sugar remain constant or not? Keeping this point in view

investigator decided to obtain Ordinary Least Square Estimates (OLSE) of two-inputs Translog production function

of Sugar of Bardoli Sugar factory. Investigator tried to study about the progress of the production of Sugar by comparing

the obtained production function with the law of constant, increasing and decreasing returns to scale of economics. Investigator

collected the necessary data from the annual Reports of the Bardoli Sugar factory.

Bardoli Sugar factory was selected using purposive sampling method. While investigator applied casestudy method for

the present investigation. Investigator obtained increasing returns to scale value (13.72) for Bardoli Sugar factory. Hence the

production of Sugar of Bardoli Sugar factory was progressive. Moreover, investigator interpreted the R-squared value and

Elasticity of output variable with respect to input variables. Investigator also test of individual and joint

significance of the variable of the Production functions of Sugar. Investigator applied econometric EViews8 software for the

analysis of the data. Interesting findings came into light through this investigation

Keywords: Sugarcane, Sugar factory, Translog Production function, EViews8

*Arts, Science and Commerce College, Kholwad, Surat, Gujarat. mohanmane80@gmail.com

Introduction

Objectives of the study

India is an agriculture based country. Majority of the Indian
people depend on agriculture and live in villages. Though in
the present time, various states of the India have developed in
the direction of the production of different products in the
different fields. In the state of Gujarat, too various small and
large scale industries have developed a lot like textile, oil,
chemicals, paper, wood, Sugar, etc. During the the last few
years the Sugar has a higher percentage than other products in
most of South Gujarat. Among such area Sugar is one of the
most attractive products in the district of Navsari and Surat. As
a result Sugar industry has developed a lot on co-operative
bases. During the last 19 years such factors affected to the
production of Sugar and situation created for the gradual
increase in the production of Sugar which is the industrial part
of Sugar factories.
In this situation it becomes very essential to know whether the
production of Sugar remains constant or not in the Sugar
factories. Moreover, it also becomes necessary to know that
such increase is progressive or not? With reference to above
mentioned situation and background, investigator decided to
obtain the two-input Translog production function of Sugar
and studied. Investigator decided to calculate the production
function concentrating on Bardoli Sugar factory.

Following were the main objectives of the present study:
(1) To obtain Ordinary Least Square (OLS) estimates of the

two-inputs Translog Production function of Sugar for
Bardoli Sugar factory.

(2) To obtain the two-inputs Translog Production function of
Sugar for Bardoli Sugar factory.

(3) To study about the progress of the Production of Sugar by
comparing the obtained. Production function with the
law of constant, increasing and decreasing returns to
scale of economics.

(4) To obtain the

(5) To test of individual and joint significance of the variable
of the Production function of Sugar.

(6) To interpret the measure of multiple
( ) for the estimated Production

functions of Sugar.
Looking to the nature and type of the present investigation it
can be said that the investigator applied case study method.

Total quantity of the subject is known as population. But
because of the limitations of time, energy and money, all the
time it is not possible for the investigator to cover all the
subjects of the population under the study. Thus it is not
practical to collect the data from all the subjects covered under
the study. Because of this question of selecting the sample
from the population raised before the investigator. The same
question raised before the investigator. Total 19 Sugar
factories are working in the state of Gujarat. Out of them total
17 Sugar factories are located in the south Gujarat region. All
these Sugar factories became the population for the present
investigation. But as mentioned earlier it was not possible for
the investigator to cover all these Sugar factories under the

Population and Sample Research Tool

output elasticity between means of the
Production of Sugar.

coefficient of
determination R

2
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present study. Thus, Investigator decided to select Bardoli
Sugar factory of Surat district by using purposive sampling
method. Moreover, investigator studied this factory
concentrating on 19 years 1994 to 2012.

Various research tools are available for the collection of
necessary data. But looking to the nature of the on hand
investigation, investigator collected the necessary data from
annual reports of the Bardoli Sugar factory (1994-2012). It
means investigator collected the necessary data for the present
investigation from the available documents.

Procedure of data collection may effect on the results of the
investigation. Every Sugar factory is having two main sections
- Agriculture and Industrial department. From the Industrial
department of the concern Sugar factory data were collected
regarding the production of Sugar, working days and
investment etc for the last 19 years. It is observed that such
important data are being kept by the agriculture and industrial
departments of the Sugar factories. Investigator collected the
necessary data personally and from its published annual
reports.

It is important to analyze the obtained statistical data properly.
For this purpose Translog Production function applied using
following formula.

Research Tool

Procedure of Data Collection

Statistical Technique Used

Translog production function

+

Where,

= Natural logarithm

Z = Total output,

=  Efficiency parameter or the intercept or constant term

x y = Input variables

= Partial co-efficient parameters

= Error term

Translog function is very commonly used - it is a

functiongeneralisation of the Cobb-Douglas

Cobb-Douglas and Translog functions are linear in

using least squares methods.parameters and can be estimated

It is possible to impose restrictions on the parameters

Where,

z = total output,

X =   labour input,

y = capital input,

= intercept or the constant term,

and = first derivatives,

and = own second derivatives,

= cross second derivatives.

log z/ log x = + . log x +

log z/ log y = + . log x +

Where,

(homogeneity conditions)

The Translog function is an attractive flexible function. This
function has both linear and quadratic terms with the ability of
using more than two factor inputs. As mentioned by
Christensen,et al.(1973) this function can be approximated by
second order Taylor series.The two-input Translog production
function can be written in terms of logarithms as follows

log (z) = + *log(x) + *log(y) + 0.5* *

+ 0.5. * + *log(\ )*log(]) +

Under perfect competition assumption, output elasticity with
respect to input equals to share of that input. Thus, we can get a
system of equations from differentiating the Translog
production function with respect to each factor input,

log y

. log y

= the average share of labour ,

, = constant labour share elasticity with respect

to labour and labour share elasticity with respect to

= the average share of capital,

= constant capital share elasticity with respect

elasticity with respect to capital respectively.to labour, and capital share

capital input respectively.

The above logarithmic form can estimate the parameters by
OLS method

To estimate the Translog Production function by the
method of Ordinary Least Square, several econometrics
models have been examined using econometric software
EViews-8. The results of theoretically and empirically
examination of several models suggest the Translog form. The
above Taylor's formula was estimated by Ordinary Least
Square method in EViews-8 software and the EViews-8 results
of this function were

Estimation of Production Function

mentioned in Table 1.1

Table 1.1
OLS estimates of two-inputs Translog Production function
of the Sugar for the Bardoli Sugar factory

Dependent Variable : LOG(Z)

Method: Least Squares

Date: 05/02/15 Time: 23:01

Sample: 1994 2012

Included observations: 19

LOG(Z) = C(1) + C(2) * LOG(X) + C(3) * LOG(Y) + 0.5 * C(4)* LOG(X) *
LOG(X) + 0.5 * C(5) * LOG(Y) * LOG(Y) + C(6) * LOG(X) *  LOG(Y)

Parameters Coefficient Std. Error t-Statistic Prob.

(Constant) --166.4633 29.3186 -5.6777 0.0001*

(Labour) -3.9885 4.0080 -0.9951 0.3378**

(Capital) 17.7095 3.2312 5.4808 0.0001*

0.7737 0.5746 1.3465 0.2011**

-0.7777 0.1689 -4.6047 0.0005*

-0.0746 0.1726 -0.4325 0.6725**
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R-squared 0.9039 Mean dependent var. 14.4253

Adjusted R-squared 0.8670 S.D. dependent var. 0.1343

S.E. of regression 0.0490 Akaike info criterion -2.9425

Sum squared resid. 0.0312 Schwarz criterion -2.6442

Log likelihood 33.9537 Hannan-Quinn criter. -2.8920

F-statistic 24.4704 Durbin-Watson stat. 1.6553

Prob.(F-statistic) 0.000003*

*indicates Significant values at 5% level, ** insignificant
values at 5% level of significance

β   β1 2, are first derivatives
are own second derivativesβ β

β
11 22

12

,
is cross second derivative

Major Findings
Following were the major findings of the present investigation.
(1) From using the value of parameters (coefficient) and
estimated the constant value of two-inputs Translog
Production function of Sugar of Bardoli Sugar factory of
EViews-8 result table 1.1, obtained standard form of the
estimated two-inputs Translog production function for
Bardoli Sugar factory was:

log(z) = - 3.9885 * log(x) + 17.7095*log(y) + 0.5 * 0.7737*
(log x) +  0.5 * (-0.7777) *

2
(29.3186) (4.0080) (3.2312) (0.5746)

(log y) -   0.0746 * log(x) * log(y)   +
2 ε (0.1689) (0.1726)

3.4411

The sum of the two slope co-efficient (β β

β
β

β

β

1 2

1

1

1

1

+ = 3.9885 +

17.7095) is about 13.721, which was greater than 1.This

suggests that the Translog Production function of Sugar of

Bardoli Sugar factory was characterized by strong increasing

returns to scale. It means that the Production of sugar of

Bardoli Sugar factory is greater in proportion of consumption

of means of production function. Hence the production of

Sugar of Bardoli Sugar factory was progressive.

(2) The output elasticity of labour for the Production of Sugar

of Bardoli factory was - 3.9885. Its t- Statistics was -0.9951

with a two tailed p-value of 0.3378. P- value more than 5 % .It

was insignificant. It means that the explanatory variable log(x)

explained a insignificant amount of the variation in log (z). It

means labour can not affects to the level of production of

Sugar.

(3) The output elasticity of capital for the production of Sugar

of Bardoli factory from the table1.1 was 17.7095. Its t-

statistics was 5.4808 with a two tailed p-value of 0.0001. P-

value was less than 5 %. It was weakly significant. It means the

explanatory variable log(y) explained significant amount of

the variation in log (z). It means Capital affects to the level of

production of Sugar.

(4) To test the individual significance of the Independent

variable

Bardoli Sugar factory, the Null Hypothesis: (

Bardoli Sugar factory was 0.3378

which were more than 5% for Bardoli Sugar factory, meaning

that accept the null meaning

(Labour) of Production function of Sugar of the

Labour) = 0 and

Alternative Hypothesis: (Labour) 0 were formulated. The

obtained P- value of from the Eviews8 result table (1.1) for

production of Sugar of

hypothesis from the Eviews8

≠
β1

result table (1.1) for production of Sugar of

hypothesis

Bardoli Sugar

factory was 0.3378 which were more than 5% for Bardoli

Sugar factory, meaning that accept the null

meaning (Labour) = 0 and reject the alternative hypothesis.

It means that independent variable (Labour) influence

variable (Total Production of Sugar) in Production. So

(Labour) is insignificant to explain z.

(5) To test the individual significance of the Independent

variable (Capital) of Production function of Sugar of the

Bardoli Sugar factory, the Null Hypothesis: (Capital)=0 and

Alternative Hypothesis: (Capital) 0 were formulated. The

obtained P- value of from the Eviews 8 result table (1.1) for

production of Sugar of Bardoli Sugar factory was 0.0001

which were less than 5% (0.05) for Bardoli Sugar factory

meaning that reject null hypothesis and accept alternative

hypothesis. So (Capital) is significant to explain z. It means

that independent variable (Capital) can influence variable z

(Total Production of Sugar) in Production.

(6) To test for joint significance of the Independent variable

(Labour), (Capital) of Production function of Sugar of the

Bardo l i Suga r f ac to ry, t he Nu l l Hypo thes i s :

(Labour)= (Capital) = 0 and Alternative Hypotheses :

(Labour)= (Capital) 0 were formulated. The obtained F-

statistics and P-value from the Eviews 8 result table (1.1) for

production of Sugar of Bardoli Sugar factory were 24.4704

and 0.000003. P-value less than 5% (0.05) meaning that the

null hypothesis is rejected and alternative hypothesis is

accepted. In other words, it means that all the independent

variables (here and ) of Production function of Sugar of

the Bardoli Sugar factory can jointly explain or influence z

(Total Production of Sugar) in the Production.

(7) R-squared value of the estimated Translog Production of

Sugar of Bardoli Sugar factory was 0.9039. The meaning of

that 90% fluctuation in the total production of Sugar (z) can be

explained by labour (x) and capital (y) jointly and the rest

fluctuation in the Production of Sugar (z) can be explained by

other independent variables which were not included in this

Translog Production function.

(8) R- squared percentage value for the production of Sugar of

Bardoli Sugar factory was 90% which was higher than 60%. It

means that the Translog Production function was nicely fitted

for the Production of Sugar of Bardoli Sugar factory.

Through the present investigation some very important

findings came out.The findings of the present investigation

itself reflects some very important educational implication.

Though, little attempt has made to discuss the findings of the

present investigation here after.

As mentioned in the paper first of all investigator OLS

estimates and obtained two-inputs Tranlog Production

function of Sugar regarding Bardoli Sugar factory and then

found that the Translog Production function of Sugar of

Bardoli Sugar factory was characterize by strong increasing

Conclusion

β
β

β

β
β

β ≠
β

β
β

β β

β β
β β ≠

β β

1

1

1

2

2

2

2

2

2

1 2

1 2

1 2

1 2

International Journal of Research, 5 (2), Jan-Jun 2016145

Mohan Namdev Mane



returns to scale.Thus it could be concluded that the Production

of Sugar of Bardoli Sugar factory was Progressive.

Investigator found the negative output elasticity of labour. It is

insignificant at 5% level of significance.It means that the

explanatory variable log(x) explained a insignificant amount

of the variation in log (z). While output elasticity of capital was

positive and significant at 5% level of significance. Thus it

could be concluded that the capital affects to the level of

production of Sugar then the labour.

Investigator also found that the independent variable labour

can not influenced the variable z in Production.While

independent variable capital can influence variable z in

production.

Investigator also tried to test the joint significance of the both

independent variable i.e. labour and capital.In this regard it

could be concluded that both independent variables can jointly

influence the total production of the Sugar.

Finally investigator concluded that the R- squared percentage

value for the production of Sugar of Bardoli Sugar factory was

higher than 60%. It means that the estimated Translog

Production function was nicely fitted for the Production of

Sugar of Bardoli Sugar factory.

In all, investigator would like to conclude that the present

investigation contributes to the field of Commerce,

Economics and Statistics.

Every research helps to increase the level of knowledge in its

specific field. This research would also contribute in the field

of econometric statistics. It will help to the field of agriculture

and industry in many respects. Investigator would like to

conclude with the only feelings that this investigation will help

to different parties by different ways.
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Abstract

There is an emergent need to redefine the new disciplines of social science and the modern day economics. This study

makes a qualitative investigation into the institutional context of the problems and challenges that face the world of statistics and

how 'innovation' can be the key-word to a successful application of statistics. The paper tries to highlight the application of

statistics in the new disciplines and structures that pose new challenges and problems for statistics in the field of field of

commerce, economics and social-science. This involves identification of the new technologies and processes which have the

potential and the propensity to alleviate the concerns and make statistics a dependable tool for analysis. The investigation

outlines the role of Intermediate Data Structure (IDS), data reduction and compression, neural networks, machine learning

and Virtual Agents for managing historical longitudinal data. The new tribe of statisticians are required to develop specialised

skills for managing data in the evolved fields of commerce, economics and social sciences.
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1. Introduction
Knowledge of statistics is like acquiring knowledge of foreign
language ofAlgebra... [Bowley, 1906]

In simpler terms, statistics means data and the numerical
information contained within. The application of statistics is
about being able to deduce quantitative information about an
activity, phenomenon, subject, object or a region of space
[Bowley, 1906]. Data as such has no value until it is understood
for its reference, scope and coverage. Statistics, as the science
of data, deals with collecting, summarizing, analysing and
presenting data as objective . A.L.Bowley has
rightly defined statistics as the science of counting, averages,
measurement, estimates and probabilities for judging
collective, natural or social phenomena [Bowley, 1906].
Statistics is also defined as the scientific interpretation of
numerical data for any sphere of enquiry. The modern theorists
define statistics as

The numerical expression of data, based on multiplicity of
causes and aggregate of facts, under a reasonable standard
of accuracy, collected in a systematic manner for achieving
a pre-determined purpose However, application of statistics
in commerce, economics and social science has received a
lot of criticism in the last few years - there are certain
concepts or phenomenon that cannot be quantified;
statistics is still based on 'average' behaviour; lack of
generalisation; statistics is still not 100% accurate;
sampling error and researcher's bias. The dynamics of the
modern world has further added to the complexities of
statistical analysis. There is emergent need to redefine the
new disciplines of social science and the modern day
economics. This study makes a qualitative investigation
into the institutional context of the problems and challenges
that face the world of statistics and how 'innovation' can be
the key-word to a successful application of statistics. The
objectives of the paper are:-

information

§

§

§

To highlight the application of statistics in commerce,
economic and social sciences
To identify the new disciplines and structures that pose new
challenges and problems for statistics in the field of field of
commerce, economics and social-science.
To identify new technologies and processes which have the
potential and the propensity to alleviate the concerns and
make statistics a dependable tool for analysis
The researcher has applied a mix research design for

identifying the key challenges and the underlying solution. A
triangulated research design [literature review, secondary data
and content analysis] has made it possible to explain the
existing research practices and identifying the challenges of
the future. The researcher has conducted an extensive online
and offline search for locating, collecting, analysing and
collating secondary data. The findings were based on an
explorative study of the university journals, commercial
reports, industry archives, business presentations, government
publications and online handbooks. The compilation of the
data was followed by an extensive cross-referencing and an
objective content analysis.

A business uses statistics for taking decisions pertaining to
product development, identifying market potential, product
launch and evaluating consumer behaviour. This also explains
the fact that statistics in social and economic research helps in
explaining how the system functions. Statistics in social and
business research are tools that enable the researcher in
understanding not just the social process but also its dynamics
[Gilbert, 2008]. It is seen invariably that every social process
has different 'constructs' of problem. The use of statistics helps
in unveiling these constructs and also the different
perspectives.

The researchers do also see the role or statistics in

2. Statistics in Commerce, Economics and Social science –
the problem statement
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establishing theories. In any field, including commerce,
economics and social research, theories set the standard for
understanding, interpreting and describing a system,
mechanism or process. Every theory is composed of two parts
– tautological and empirical. The former represents the true
definition or the logical structure and the later represents the set
of parameters which need to be empirically tested for their
consistency and inconsistency. Statistics make it possible for
us to testify whether or not the empirical part turns out to be
true or false under the testable implications; if it turns out to be
true then we accept the theory else we reject it . Statistics can
therefore be accepted as the tool for confronting theories such
as the theory of diminishing utility or the theory of demand. It
helps the researcher in verifying the testable propositions with
the factual evidences. The researchers have commented that
statistics is the root of all human knowledge as it testifies
whether what or what not has to be accepted, believed and
acquired [Bardsley and Wiles, 2006]. It is considered to be an
intellectual process or a set of procedures based on which we
build knowledge. It is discussed further that a theory is never
strictly true. An economic research or a social process can be
held true only to the extent to which it is consistent with the
available evidences at a particular point of time and situation.
Statistics, in such a situation, provides the mechanism to check
or recheck it in the current context. It is stated – given the
degree of consistency, a theory and the governing evidences
may or may not be accepted by the individuals, institutions or
government for taking critical decisions on business, social
development and economic system [Das et al, 2008]. Statistics
help draw evidences and also the degree of consistency based
on which the theory is finally approved; or disapproved.

In a research, statistics entail the logical consequences and
the causal observations of the empirical content of any
analytical structure [Dillman, 2007]. The systematic
investigation carried out through statistics is what establishes a
theory in the real world and also the 'truth' of the facts.
Statistics can thus be accepted as the essential part of the
scientific process or a research. However, it is also important to
understand that statistics are susceptible to human bias or
selective interpretation. What is positive for one advocacy
group might be negative for another. It is therefore up to the
advocacy group that how they interpret a social, commerce or
economic research based on the interests. Any conflict on
arguments, interests or objectives would result in
misinterpretation of statistics. Similarly, the outcome on a
business research would depend on how it affects the sole
measurable goal – profits. In an economic system, profits
would be interpreted differently by different groups. Statistics,
in such a situation, makes it easier for the managers to make
factual statements on the basis of real evidences i.e. numbers.

On the flip side, application of statistics in commerce,
economics and social science has also received a lot of
criticism in the last few years - there are certain concepts or
phenomenon that cannot be quantified; statistics is still based
on 'average' behaviour; lack of generalisability; statistics is
still not 100% accurate; sampling error and researcher's bias.
The new tribe of statisticians believe that social and economic
researches need to be more global in their approach.
Apparently, the data from one sub-system should connect itself
with a similar data from another sub-system [Artieri et al,
2008]. An economic solution to a problem in India would hold
no meaning until or unless it corresponds with the global

factors. There is an evident need for statistics to show
interdisciplinary novelty, intra-methodological approach and
technological innovation [Hesse-Biber & Leavy, 2008; Taylor
& Coffey, 2008].

The field of statistics is also experiencing a significant
work overload because of the changes in science and
mathematics. What make it more complicated are the
technological innovations that have generated enormous
amount of data. The field of statistics is constantly been
challenged to evolve new tools for extracting significant
information, organize it and customize is as per user needs. A
lot of statisticians have raised concern on this startling growth
in the scale of data in the past few years. It is getting virtually
impossible for the statisticians to maintain their expertise with
statistical science for managing complex problems alone.
Statistics today is more than just analysis and there is a lot of
technology associated with it now. The reports have shown it
further that statistics is no more an isolated subject as it has
gathered a lot of new relationships with different other subjects
such as science, mathematics and computer science.

Statistics is constantly being challenged by the new waves
of science and the technology. Application of statistics in
economics, commerce and social sciences is no more the same
as the conceptual framework has changed. The rise of
asymptotic approximation theories for dealing with 'n' number
of parameters and a very large number of observations have
made analysis very difficult. There are complex dependencies
and innumerable scales for dealing with a particular problem
and deducing a solution. The most complicated of the
problems is the . The growth of data in the
past few years has been exponential and the interplay of digital
devices has complicated it further. The vast amount of data has
also affected its depth of scientific understanding, scalability
and the robustness. R.A. Fisher has recommended use of data
reduction and compression for addressing the explosion of
data. The basic idea behind compression is to generate a good
structural understanding of data and to compress it without
losing the original information [Gilbert, 2008]. It is equally
important to be able to decompress the data and to make it
eligible for analysis.

The researches have also discussed the role of neural
networks and machine learning for enhancing the
computational strategies of statistics. It is important that
mainstream statistics is fortified with neural networking for
managing 'industrial strength' data [Alter et al, 2010]. The
machine learning community and its integration with the core
knowledge of statistics should be a cohesive strategy for
analysing large and complex data. The statistical applications
need to extend their scope of multivariate analysis for large p
and small n. This includes DNA micro-arrays, curve data,
images and spectra. Random Matrix Theory is one such
application that has garnered much attention in the field of
combinatorics and probability. The studies also outline the
role of Intermediate Data Structure (IDS) for managing
historical longitudinal data. The new tribe of statisticians are
required to develop specialised skills for managing data in this
format. IDS is based on entity-attribute-value model and the
users can use open-source programs for transferring and
storing data in a common format. It is believed that IDS offers
transparency, standardization, reduces duplication and is easy
to navigate. The 1 step involves transferring of data from the

3. The way ahead...

explosion of data

st
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original database to the IDS and the 2 step involves the
extraction of data by statistical packages such as SPSS or
MATLAB.
Neural networks find application in virtually every intricate
statistical situation that deals with predicted and predictor
variables. The technology helps in dealing with relationships
which are complex and not easy to articulate. It finds its
application in detection of medical phenomenon, stock market
prediction, credit assignment, engine management and
preventive maintenance. Neural networks take numeric inputs
and produce numeric output. The transfer function of a unit is
typically chosen so that it can accept input in any range, and
produces output in a strictly limited range. The squashing
effect leads to a sigmoid function wherein the output is in the
range [0, 1] and the input is sensitive in a range not larger than
[-1, +1]. Apparently, the function is easily differentiable and
smooth to operate. The following chart illustrates this.

nd

In the area of social science,
UGC ' '
has received a lot of attention
and interest [Gemini et al,
2008]. A lot of researchers are
developing tools such as
WeSearch for undertaking
sociological researches. The
technology works under 4 steps:
1. Identification of generational
products 2. Defining query

User Generated Content

strings for obtaining RSS feeds for online analysis 3. Retrieval
and storage of web-based information and 4. Content analysis
through NVivo. These tools help in conducting qualitative
sociological researches with a large amount of data and a
greater degree of precision.
The researchers have also contemplated use of Virtual Agents
for the purpose of conducting sociological researches. As one
of the projects funded by NSF [National Science Foundation],
the developers are using computer animated agents for asking
sensitive sociological questions with the respondents. 3D
Animation models and Motion capture techniques are being
utilised to analyse motion and simulate behaviour. The
statistical analysis, in this case, is based on face-based
conditions, Linear trends and High social cue conditions
[Conrad, 2008]. The new applications in this area are utilising
HCI [Human Computer Interaction] or CMC [Computer
Mediated Communication] for the purpose of administering
and analysing interviews [Schober et al, 2007]. Computer
generated virtual transcribers are being used to initiate a
dialogue and respondent's answers, speech disfluencies or
facial expressions are being used to describe variance. These
multi-modal systems may well be the future for survey
interviews.

The paper tries to highlight the application of statistics in the
new disciplines and structures that pose new challenges and
problems for statistics in the field of field of commerce,
economics and social-science. This involves identification of
the new technologies and processes which have the potential
and the propensity to alleviate the concerns and make statistics
a dependable tool for analysis. It is observed that the field of
statistics is experiencing a significant work overload because

4. Conclusion

of the changes in science and mathematics. What make it more
complicated are the technological innovations that have
generated enormous amount of data. There are complex
dependencies and innumerable scales for dealing with a
particular problem and deducing a solution. The most
complicated of the problems is the . The
growth of data in the past few years has been exponential and
the interplay of digital devices has complicated it further. For a
counter strategy, it is important that mainstream statistics is
fortified with neural networking for managing 'industrial
strength' data. The machine learning community and its
integration with the core knowledge of statistics should be a
cohesive strategy for analysing large and complex data. The
investigation outlines the role of Intermediate Data Structure
(IDS), data reduction and compression, neural networks,
machine learning and Virtual Agents for managing historical
longitudinal data. The new tribe of statisticians are required to
develop specialised skills for managing data in the evolved
fields of commerce, economics and social sciences.
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Objectives:

Introduction

1. What degree of correlation is there between educational
attainment and earnings.

People's level of educational attainment is more strongly tied
to their wealth than ever. A significant component in assessing
the success of a qualification is in the ability of graduates to
find sustainable employment, and in the relative average wage
of employees with said qualifications. A substantial body of
evidence shows that a graduate with higher levels of education
faces a lower risk of unemployment, and has greater access to
further training opportunities and higher average earnings.
Differences in earnings are a measure of the premium paid for
the likelihood of enhanced skills and/or higher productivity.
They also reflect the financial incentives in a particular country
for an individual to invest in further education. International
variations in relative earnings reflect a number of factors,
including wider changes in the labour market affecting the
demand for skills (such as technological change) and rates of
pay (such as minimum wage legislation), as well as the supply
of skills from education, training and net migration.
Differences in earnings may to some extent reflect differences
in the supply of graduates or barriers in access to different
levels of education. We place a lot of faith in education to meet
our needs both as individuals and as a society. Given all the
time and money we invest, especially as students, we hope that
the payoff will be worth it. One way to begin addressing that
question for individuals is to check to see if there is a
correlation between educational attainment and income level.
Is there any benefit of studying further? Whether students'
academic efforts will be useful to them in the long term? They
decide to go to college for many reasons. One of the most
compelling is the expectation of future economic success
based on educational attainment. In this paper, I attempted to
illustrate the economic value of education that is the added
value of a secondary school certificate, a diploma or a college
degree. The paper explored the relationship between
educational attainment and earnings (in Ghaziabad). Income

inequality is perhaps one of the most disturbing
socioeconomic issues currently faced by developed nations.
The differences in educational attainment are considered by
many to be a key factor contributing to income inequalities in
developed nations.
Correlation Income inequality is not an issue of great concern
in the developed world only but also exists in the developing
countries. However, the underlying factors that cause it may
still remain the same. Is education one of these factors? This is
what this research paper tried to investigate.
What this study adds Lack of formal education seems to have
an effect on adverse socioeconomic conditions. Aggregate
studies (As cited above) have shown that education has a direct
impact on income. Though many studies have been conducted
on this issue in different parts of the world, no such research
has been done in Ghaziabad. No empirical studies have ever
been conducted. It is also hard to obtain any related statistics
that might be helpful. However, this research will more or less
extend these investigations into Ghaziabad.

Income distribution has long been a topic of interest. Many
researches have been conducted considering these differences
across nations. These researches have showed effect of
education on earnings and/or income distribution.Anumber of
empirical studies have investigated the relationship between
education and income inequality (see the survey by
Psacharpoulos and Woodhall, 1985, pp 264-70; Ram, 1989).
Earlier work shows a close relation between education and
income distribution in developed countries. Becker Cheswick
(1966) shows that across regions in the United States, income
inequality is positively correlated with the average level of
schooling. Subsequent studies have been based on a slightly
larger sample of countries. Most of them find that a higher
level of schooling reduces income inequality while
inequalities of educational attainment increase it.
workers provide a more straight-forward view of potential
earnings and remove some biases for demographic group
comparisons. In the research, education has been called to

Literature Review
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explain the pattern of income inequality over time and across
different economies. As the relative income of skilled workers
grew more than the supply of skill, it was argued that a skill-
biased technological change was occurring, i.e. labour markets
demanding more and more educated workers. Experience in
many Countries played an important role, determining major
changes in conditional incomes. The role of the un observables
has been measured by quintile regression to complete the
picture. Education and income inequality: New evidence from
Cross Country data (Jose De Gregorio Jong Wha Lee, 2002)
another research, in searching for explanations of inequality
around the world looked closely at one of the main
determinants of income distribution, namely education. The
paper provided empirical evidence on how education and
income relate to inequality in a panel data set covering a broad
range of countries (in Africa, Asia, Europe, North and Latin
America) for the period 1960-1990. The findings indicate that
educational factors – Higher attainment and more equal
distribution of education – play some role in changing income
distribution.

In this research paper, survey research was the method of data
collection. Questionnaire survey was designed and Data was
collected from respondents using questionnaires.
In order to study the education–earnings correlation and the
effects of other variables, e.g. position, working hours, gender,
experience, etc. on earnings I've designed a more professional
relatively short, appealing and easily understandable
questionnaire. The questionnaires distributed were self-
administered to help reduce any misunderstandings that might
arise and in order to intensify response rate in consideration of
the time factor as well.
Statistical research tool used is Vassar Stats software and
Excel. My goal is to investigate the nature and strength of
relationship existing between Education and Earning. Pearson
correlation and the Descriptive statistics are undertaken. The
most suitable sampling technique I considered for this research
was random sampling, a probability sampling method.
In determining a fair sample size for the unknown population
in this research, this formula was used:
SS = {Z x P(1 – P) }/ C
Where: SS = Sample size

Z = Confidence level
C = Confidence interval (Margin of error)
P= Percentage picking a choice

In this case, the confidence interval was kept within 10% and
95% confidence level was used. It was also estimated a 50%
proportion of picking a choice (because SS is maximum when
P = 0.5). Calculating this using the above formula would reveal
the need for 96 people in the survey. But I have considered

in the survey.

After the questionnaires were filled in and collected. The
selected sample of the subjects was ordered into governmental
and non-governmental employees. Governmental employees
showed to be 30% of the respondents whereas the 70%
remaining were non-governmental employees. Subjects were
categorized in this way because of existing differences in the
pay received by governmental and nongovernmental

Methodology

100 people
DataAnalysis

2 2

employees in the form of salaries. For easy data entry and
analysis the text data of the variables were coded, put into
quantitative form and then entered into the computer. As
mentioned, data on earnings will be looked at in comparison to
education levels. Education levels as shown by this table have
been categorized as follows:

No Education

Primary Level

Secondary Level

Diploma or some certificate Course

Graduation

Post Graduation and Higher

Using these variables, a
conclusion about schooling
level's effect on earnings
should be possible to attain.
The entire range of schooling
levels ranked as shown above

was correlated with earning levels. The research approach for
this project is more along the lines of the positive influence of
education on earnings rather than less education means less
income. While this inverse would hold true, it would require
broader analysis which is outside the scope of this research. If
there is a correlation between education level and earnings it is
a safe assumption that the two are related. Correlations will not
prove that education effects earnings, although indications on
prior research made hints on this. It would be safe to say
education and earnings are not merely arbitrarily related. The
actual correlation tests undertaken included Pearson
Correlation and the descriptive analysis. The correlation test
was carried out using Vassar Stats software and Excel.
Data Summary:
Table 1

∑x =366 ∑x2 = 1570

∑y = 4020000 ∑y2 = 228723500000

∑xy = 18038000

N

X Y

100 100

Mean 3.66 40200

Variance 2.3277 677974747.4747

Standard Deviation 1.5257 26037.9482

Standard Error 0.1526 2603.7948

Table 2

r 0.8454

r2 0.7147

Slope 14428.050686

Y Intercept -12606.665509

Standard Error of

Estimate

13978.5247

T 15.67

df 98

p one tailed < .0001

p two tailed <.0001

Table 3

Correlation Coefficient between Education and Earning 0.845399986:

Schooling

Level

Average

Earnings

Schooling Level 1

Average Earnings 0.845399986 1

Table 4
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Descriptive Statistics
Table 5

Schooling Level Average Earnings

Mean 3.66 Mean 40200

Standard Error 0.152567256 Standard Error 2603.795

Median 4 Median 43000

Mode 5 Mode 75000

Standard Deviation 1.525672562 Standard Deviation 26037.95

Sample Variance 2.327676768 Sample Variance 6.78E+08

Kurtosis
-

0.395547187 Kurtosis -1.28591

Skewness
-

0.902701483 Skewness -0.07102

Range 5 Range 73000

Minimum 0 Minimum 2000

Maximum 5 Maximum 75000

Sum 366 Sum 4020000

Count 100 Count 100

Confidence
Level(95.0%) 0.302726528

Confidence
Level(95.0%) 5166.494

Scatter Diagram between Education and Earning
Table 6
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Scatter Diagram between Education and Earning

Average Earnings

No Education --0

Primary Level --1

Secondary Level --2

Diploma or some certificate Course --3

Graduation --4

Post Graduation and Higher --5

Assumptions and Limitations
1. The data is based on earnings at the time when research

was conducted and is not representative of the patterns in
previous or future earnings.

2. This small sample size of 100 cases is representative of the
larger population and that the results would be generalized
to that population.

3. There is a strong possibility that some people might not
show the truth when filling in questionnaires.

4. Many factors which affect earnings are not covered in this
report.

5. Research is limited to a small group . Any change in the
number of Sample and location of research may affect the
results.

6. There is a scope to carry out research in rural areas.
7. There is a scope to carry out research in larger group.

8. There is a scope of studying other aspects also.

1. Tables 1 ,2 and 5 show summaries of descriptive statistics.
The total number of cases were 100, in which 30 of the
respondents were governmental employees where as the
remaining 67 were non-governmental employees.

2. In summary, statistics of figures from these two tables
gives the following results: - 74 of the respondents were
male whereas the remaining 26 were female.

3. On average the majority 79 % of the respondents were 30
years old or younger.

4. Average schooling level of most of the respondents 77%
from college up to university graduate.

5. Number of years worked was on average 7.17 years.
6. Weekly average hours worked on aggregate was 47.2

hours.
7. Monthly average earnings became Rs.38000.
8. People with no schooling or having primary level

education earn less than Rs.30000per month, whereas the
majority of university post graduates earn more than
Rs.30000 per month.

9. The test show the existence of positive correlation with
correlation coefficients of above 0.5. These findings
indicate that education level is positively correlated with
earnings.

10. The linear regression equation could be summarized as
follows: MAE = −12606.666 + 14428.051 SL
Where, MAE = MonthlyAverage Earnings
SL= Schooling level

The existence of a relationship between educational
attainment and earnings is quite apparent in the findings with
the positive correlation adding more emphasis on to it. From
this, we infer that increased years of schooling has a direct
effect on earnings. Earnings differences are not so obvious in
lower levels of education such as people with no schooling and
those having primary education. One good reason might be the
relatively small sample of respondents I have chosen.
Randomly selected respondents of lower levels of education
were less in number which might show inconclusive results.
On aggregate, monthly average earnings of all respondents
showed to be Rs.38000 - A figure that might not be realistic
compared to the facts on the ground. However as far as the
sample selected is concerned this is the actual results found.
Again, the relatively smaller sample is one factor that might
impede ultimate true results. On the other hand, majority of
respondents were people in jobs with relatively high pay in
international NGOs and local private companies. I agree that
majority of my target population were not workers on such
areas. Another important reason that might increased average
earnings could be the higher educational attainment as shown
by the schooling level (University post graduate).
Some institutions pay higher compared to others. Regression
analysis further explained the positive relationship between
earnings and schooling.
The following was the linear equation we found:
MAE = −12606.666 + 14428.051 SL

1. Literature on the subject all points to the conclusion that
education has a direct, positive effect on earnings and my

Research Findings:

Conclusions

⋅

⋅

International Journal of Research, 5 (2), Jan-Jun 2016152

A Study Of The Relationship Between Income And Education



project shows no reason to believe otherwise. The results
in this research paper are on the support that education
pays.

2. The only inconclusive data is in regards in those areas
where effects of several variables overlap.

3. This research study which is cross-sectional in nature and
subject to changes if any further studies are made in the
future showed that increase in earnings would be
explained by increases in educational level, having
technical skills and more experience.

1. Due to the small sample size of 96, all that can be proven is
a correlation. At this point, it is still possible for the
correlation to be nothing more than a random chance, a
small chance. More advance statistical techniques are
required to prove causality. To really get a strong grasp of
the situation, more complete data is needed.

2. Employment records, statistical figures of people with
different schooling, etc are not easily available in
Ghaziabad. Institutions dedicated for data keeping and
storage are needed in Ghaziabad whether establishing new
ones or further enhancing the existing ones.

3. It is easier to research a known population with a sampling
frame than to research an unknown population.

4. Finally, this subject deserves more investigation. To get
more realistic figures further studies are needed to be
carried out and carrying out such studies would require a
more extensive complete data set.As for the data provided
here in this research paper, few improvements could be
made to the analysis, but would also require a larger
project.
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Abstract

Background: Widespread nutritional deficiencies are cause of concern among schoolchildren. The aim of the study is

to analyze the health issues and growth transition of School Children in Mumbai suburb.

Methods: Health Checkup data for the years 2008-09, 2009-10, 2010-11 of Primary Secondary and Junior College children in

the age group of 5 years to 18 years conducted by an NGO called SHARP (School Health Annual Report Programme) was taken

for analysis. The number of students who underwent this health checkup is 3720, 2737, 3906 in the respective years. Health

issues and growth parameters like height and weight were considered for analysis in this study.

Results: Both in the case of male and female children underweight continued to be on the increasing trend and normal weight

children have shifted to overweight and obese category. The problem is to be more in the case of male children and as the normal

weight students have shown a decreasing trend in all the three years and in the case of girl children the overweight category has

shifted to obese category in year 2010-11.Dental and skin problem are the dominating health issues with an increasing trend

reported on ENT problems.

The analysis of weight details of female children reveals that average weight/heightcontinue to be significantly lower than the

standard weight and height in almost all the age categories of female children and this trend is continuing in all the 3 years of

survey.The age group of 15 to 18 has average height and weight (both male and female children) significantly lower than the

Indian standard. The average height, weight and BMI of the children under study are also lower than theWHO standard.

This study identifies the transitional pattern in both height and weight of schoolchildren in suburb of age group between 5 to 18

years over a period of 3 years. The major health issues of the children mostly contributed by unhealthy life style and polluted

urban life. Both male and female children show the trend of double-burden of underweight and obesity that prevail in urban

area.

Keywords: Nutrition, obesity, underweight
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Introduction
Widespread nutritional deficiencies are cause of concern
among schoolchildren. The lack of nutrition has immediate
and long-term harmful effect on the health, growth and
development of children. This development of children is
often referred to as cognitive development which not only
indicates the learning capabilities but also covers human
perception, thinking. Though apart from nutrition genes and
environment also have significant impact on cognitive
development of children, nutrition plays a major role.
Nutrition during the early age is closely associated with the
overall performance of a child at the later age. Many
researchers have studied the relation between nutrition and
cognitive development. The effect of nutrition on the brain
begins before birth, with the nutrition of the mother. Under
nutrition and the resulting negative effects on brain
development during earlier years of life may be permanent and
irreversible. Poorly nourished children have more problems
fighting infections. Hence they may be sick more often, miss
more school and fail to keep up with the classmates.
On the other hand, obesity is another prevalent problem of
children which is due to change in life style. The World Health
Report (2002) lists overweight as the fifth most serious risk

factor for both developed and developing countries. As a
result one is overweight and more prone to lifestyle related
heart diseases. Overweight and obesity, especially in
childhood and adolescence are related to the burden of
associated chronic diseases in adulthood [9].The problem of
obesity among school going children especially from affluent
family is on the increase. National surveys of China and
Thailand have demonstrated rapidity of overweight
progression.Among Indian children, various studies report the
magnitude of overweight to be from 9 to 27.5% and obesity
from 1 to 12.9%. Obesity increases the risk of chronic diseases
like diabetes, nonalcoholic fatty liver diseases and decrease
the overall quality of life[10]. The increased intake and less
physical activity together with increasing urbanization is
identified to be the major cause of this alarming problem
among school children.

1. Bio statistical analysis of the health check up data by an
NGO called SHARP(School Health Annual Report
Programme)

2. Identification of health related problems like dental skin,
eye, ENT and also their trend.

3. To analyze the weight and height issues and their trends.

Objective of the study
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4. To study the dental related problems like dental caries,

cavities, gum problems and their effect.

DATAANALYSIS: School Health Annual Report Programme

(SHARP) is a non-governmental organization conducting

health checkups for schoolchildren of major cities in India.

N.E.S. Primary and Secondary School and Junior College

children underwent health checkups by SHARP designated

qualified doctors. The soft copy of the health check up data for

the years 2008-09, 2009-10, 2010-11 were obtained from

SHARP after obtaining due permission from the school and

Junior college authorities. The number of students who

underwent this health check up is 3720, 2737, 3906 in the

respective years. The health check up included their height,

weight, BMI, eye sight and color blind related data, dental

health inclusive of dental hygiene and carries/ cavity related

problems, skin, orthopedic, gynecological problems. The bio

statistical analysis of the data was done with the help of

statistical software SIGMAEXCEL as per the following

details.

1. Category wise health problems of schoolchildren were

analyzed for these 3 years of study to identify a pattern.

Male and female students' problems and trends were

separately analyzed.

2. Weight analysis, which includes the categories of obese,

underweight and little over weight nature of children, was

done for a period of 3 years. Trends of male and female

children analyzed.

3. Dental problems of children scrutinized including the

nature of dental caries and cavities and their trend over the

period of 3 years identified for boys and girls

4. The distribution of age wise height and weight of children

were compared with normal Indian standard. Their t-

scoreswere calculated to analyze whether the variations

in their attributes are significant. This was compared

over a period of 3 years.

5. Correlation between various attributes is also studied.

Analysis was also done using World Health Organization

(WHO) standards with the help of WHO_ANTHROPLUS

software. In this analysis the Weight with respect to age,

Height with respect to age and BMI with respect to age is

studied year wise for male and female children and the trend is

identified.

After removing the incomplete and non-categorical data, the

health checkup data of primary, high school and junior college

were analyzed.

Materials and Methods

Results and Discussion

The Consolidated analysis

2008-09 2009-10 2010-11

Weight analysis Female Male total Female Male total Female Male total

Little over weight 34 38 72 42 63 105 51 85 136

Normal 1357 1806 3163 974 1296 2270 1415 1794 3209

Obese 6 5 11 2 11 13 11 15 26

Under weight 203 271 474 156 193 349 228 307 535

Grand total 1600 2120 3720 1174 1563 2737 1705 2201 3906

Analysis of weight transition (Percentage)

Female

2008-09 2009-10 2010-11

Little Overweight 2.13 3.58 2.99

Normal 84.81 82.96 82.99

Obese 0.37 0.17 0.65

Underweight 12.69 13.29 13.37

Male

2008-09 2009-10 2010-11

Overweight 1.79 4.03 3.86

Normal 85.19 82.92 81.51

Obese 0.24 0.7 0.68

Underweight 12.78 12.35 13.95

The following are the details of the analysis:
•

•

•

Both in the case of male and female children underweight
continued to be on the increasing trend and normal weight
children have shifted to overweight and obese category.
The problem seem to be more in the case of male children
and as the normal weight students have shown a decreasing
trend in all the three years and in the case of girl children
the overweight category has shifted to obese category in
year 2010-11.
Both male and female children show the trend of double-
burden of underweight and obesity that prevail in urban
area.

The general health checkup analysis of the children all these 3
years are provided in the following table.

GENERAL

HEALTH 2008-09 2009-10 2010-11

FEMALE MALE TOTAL FEMALE MALE TOTAL FEMALE MALE TOTAL

DENTAL 434 514 948 292 422 714 347 372 719

ENT 78 82 160 44 69 113 110 123 233

EYE 133 179 312 3 7 10 116 164 280

SKIN 45 38 83 3 6 9 41 47 88

ORTHO 4 1 5 1 1 10 3 13

MIXED 201 180 381 30 22 52 91 103 194

NORMAL 705 1126 1831 801 1037 1838 990 1389 2379

TOTAL 1600 2120 3720 1174 1563 2737 1705 2201 3906

The data of Junior college was analyzed separately as the
students belong to the age group of 15-18 and are of
adolescence age group. The following are the major
observations
Obesity in female children of age group 15-18 is increasing.
Under weight is the major problem of male children in the
age group 15-18 which has shown an increasing trend.
Overall analysis of weight of JC students reveal that the
students are under the double burden of both
Undernutrition and Overweight.
Under weight is the major prevailing problem in the age
group of 5-15
The same problem seems to affect the male children as well.
But obesity though negligible is slowly increasing.

The major health problem of JC female students is dental.
Among female students, skin and ENT problems are the
next major problems, their skin problems have shown an
increasing trend, and eyes related problem have shown a
fluctuating trend.
For male JC students skin problem is the major problem and
it has shown an increasing trend.
Overall skin, dental problems dominate the health issues of
JC students but ENT problem seem to be increasing over the
years of comparison.

The analysis of general health problem reveals that dental
problems seem to be the major problem of schoolchildren.
The ENT problems of students seem to be persistent and eye
problem and skin problems also seem to play its role. The
orthopedic problem has shown an increasing trend over the 3

•
•

•

•

•

•
•

•

•

General Health problems:
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years of analysis.
Analysis of specific problem areas reveals that in all the three
years under analysis girl children have shown more dental skin
and mixed problems compared to male children.There is an
overall improvement in the dental condition of students in the
period of analysis. The percentage of students having more
dental cavities also seems to be more with female students.
Dental health has shown an increasing trend with less number
of children affected by dental caries.
The overall analysis of health check up reveals that the dental
problems of students show a decreasing trend but the weight
problems of students have shown a steep increase. The major
health problems are dental, ENT, eye and skin problems of
which dental problems continue to dominate the general health
problems. Skin problems and mixed health problems affect
female children more than male children.
The major points are listed below

Obesity amongst students have shown an increasing trend
and underweight and obesity both seem to be affecting the
school children on the whole showing a trend which is
commonly termed as “double burden”.
Comparatively female children are affected by obesity
whereas underweight is more severe problem among male
children.

Over the three years of analysis dental problem is
dominating but decreasing. But female students seem to be
more affected with dental problems.
ENT problem as well have shown a significant increasing.
Skin problem for female is on the higher side and has shown
a fluctuating.
Eye problem also has shown a fluctuating trend.

The following is the analysis for the data of year 2008-09,
2009-10, 2010-11 comparing the change in the average height
with respect the expected height as per Indian standard

•

•

•

•
•

•
Comparison of Average Height and Weight With Expected
Height and Weight Using Nutrient Requirements and
Recommended Dietary Allowances for Indian Children –
I.C.M.R.1990

Female-p-value Male-p-value

2008-09 2009-10 2010-11 2008-09 2009-10 2010-11

5 0.232 0.153 0.29011 0.29011 0.21891

s6 <.00001 0.049 <.00001 <.00001 0.001202

7 <.00001 0.291 0.017 <.00001 <.00001 0.274815

8 <.00001 0.000 0.007* <.00001 <.00001 0.067393

9 <.00001 0.000 0.189 0.0000 0.00000 0.01183*

10 0.000 0.046 0.001 0.0000 0.00002 0.00004

11 0.316 0.013* 0.160 0.2167 0.21672 0.23650

12 0.239 0.001* 0.015* 0.1334 0.13352 0.04997

13 0.029* <.00001* <.00001* 0.0000 0.00000 0.08144

14 0.163 0.048* 0.003 0.0000 0.00001 0.05750

15 <.00001 <.00001 <.00001 <.00001 <.00001 0.00122

16 <.00001 <.00001 <.00001 <.00001 <.00001 <.00001

17 <.00001 <.00001 <.00001 <.00001 <.00001 <.00001

18 0.000 <.00001 0.000 0.00006 0.00006 0.00013

The analysis reveal some striking features in the average
height. In the case of both female and male children the
average height is significantly less compared to average Indian

standard and the trend continues to remain significantly low in
the age categories of 15 to 18 and has not shown any
improvement.
Male children have height below normal Indian height except
for the age group of 11 and 12. This trend continued in 2008-09
and 2009-10 but in 2010-11 the trend has changed except for
the age category of 16, 17,18 and all otherage category have
more or less avergage Indian height.
But female children's height is below the average Indian height
for almost all age category of year 2008-09. This trend has
shown some improvement in the subsequent two years. In
fact for the age category of 11,12,13,14 average height of
Bhandup children are significantly better than average Indian
height but for the age group of 15-18 years the trend has shown
significantly lower level of height which indicates that the
puberity age of female children in urban area is significantly
less than the average age of Indian female children.
The following is the analysis for the data of year 2008-09,
2009-10, 2010-11 comparing the change in the average height
with respect the expected weight as per Indian standard.

Female-p-value Male-p-value

2008-09 2009-10 2010-11 2008-09 2009-10 2010-11

5 0.3099 0.1854 0.4703 0.0481*

6 <.00001 0.0082* <.00001 0.4243 0.2264

7 <.00001 0.0149 0.1332 <.00001 0.0034 0.4467

8 <.00001 0.0000 0.0103 0.0030 0.0000 0.0000

9 <.00001 <.00001 0.0000 0.0000 0.0588 0.1142

10 <.00001 0.011839 <.00001 0.0114 0.0735 0.2215

11 0.0260 0.0334* 0.4416 0.1378 0.0003* 0.0020*

12 0.1930 0.2145 0.2124 0.2767 0.1542 0.0565

13 0.0636 0.0750 0.0112 0.1605 0.0000* 0.1186

14 0.0118 0.0056 0.0227 0.0035 0.2690 0.0047*

15 <.00001 0.0000 0.0000 0.0005 0.1226 0.4010

16 <.00001 <.00001 0.0000 0.0003 0.0199 0.0009

17 0.0002 0.0000 0.0002 0.0000 0.0000 <.00001

18 0.0065 0.0936 0.4736 0.0001 0.0024 0.0010

The analysis reveal that the students of the age category 6 to
10 and in the age category 15 to 17 fall below the Indian
average and the weight difference is significant. The age
category 11 to 13 do not have sigificant difference in their
weight. This problem in female children have not shown an
improvement but in the year 2010-11 weight of male children
have shown significant improvement in some age groups.
With respect to male children in all the three years the age
group of 11, 12, 13 years have average weight status. In all the
3 years of study the age group of 16,17,18 have average weight
is significantly below the averageweight as per Indian
standard. In the year 2009-10 the age group of 11 and 13 and in
the year 2010-11 the age group of 11 and 14 have average
weight significantly above the average weight indicating over
weight students are likely to belong to this category.
The overall analysis indicates that male students have shown
an improving trend and are as per Indian standard except for
the age group of 16,17,18 and this group's trend seem to be
deteriorating.The analysis of weight details of female
children reveals that average weight continue to be
significantly lower than the standard weight in almost all the
age categories of female children and this trend is continuing
in all the 3 years of survey
Analysis with respect to WHO Standard
ANALYSIS OF 2008-09, 2009-10,2010-11 DATA-
COMPARISON OF WEIGHT FOR AGE AS PER THE
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WHO STANDARD

The weight as per age as compared to WHO 2007 standard
over the three years reveal that the children under study fall
behind the standard and the problem is more with respect to
female children. However, the overall trend is improving in
the year 2010-11both for female and male children.
ANALYSIS OF 2008-09,2009-10,2010-11 DATA -
COMPARISION OF HEIGHT FOR AGE ASPER THE
WHO STANDARD

The comparison of height with respect to age gives the trend
that the average height of both male and female children is less
than the WHO standard and the situation has shown
improvement in the subsequent years of survey.
ANALYSIS OF 2008-09, 2009-10,2010-11 DATA-
COMPARISION OF BMI WITH RESPECT TOAGEAS
PER WHO STANDARD

The analysis of BMI with respect to age compared with WHO
standard has shown analarmingtrend. The BMI of Bhandup
children is significantly below the WHO standard and the
situation seems to get worse over the three years of analysis.
Further the flatness of the curves show that the increased value
of standard deviation and the problem is more severe in the
case of male children. This trend shows the problem of under
nourishment in the schoolchildren.

This study identifies the transitional pattern in both height and
weight of schoolchildren in suburb of age group between 5 to
18 years for a period of 3 years. Children from Bhanudp suburb
belong to low income group category and urbanization has
contributed to unhealthy life style due to which both
undernourishment and obesity have shown increasing
trend.The pediatric population appears to adopt an asymmetric
and unhealthy pattern. The gender bias continues to exist is
suburb life also as indicated by the weight analysis of female
children. Dental and skin problems along with eye and ENT
problems are the major health issues of the children mostly
contributed by unhealthy life style and polluted urban life.
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Abstract

The purpose of this study is to identify the socio-economic determinants of cumulative fertility-number of children ever

born to women at the end of their reproductive period. The data on the explanatory variables is obtained from census 2001 and

2011. The multiple regression technique is used to study the relationship between the dependent variable children ever born and

the explanatory variables and to predict the average parity for the year 2011. Variance inflation factor is used to test for

multicollinearity. SPSS 17.0 is used for statistical analysis. The bivariate correlation analysis indicates that Children ever born

has a significant positive correlation with urban population, per capita income, Below poverty line and a significant negative

correlation with Average household size, female literacy rate (p<.05). The multiple regression analysis shows that the largest

significant contribution for lowering the cumulative fertility is the proportion of urban population .The other significant

determinants areWork participation rate and below poverty line (p< .05).

Keywords: children ever born, multicollinearity, variance inflation factors.
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1. Introduction

2. Data and methodology:
2.1 Variables and their measures:

India is in later half of third stage demographic transition with
121 crores population which is likely to yield rich
demographic dividend in future decades. An indicator of
growth rate is the children ever born to women at the
reproductive age group 45-49. In the recent years researchers
have shown widespread interest in the relationships between
socio-economic factors and fertility. Fertility behavior of a
given time gives shape to the future age, sex structure.
Therefore, studying the fertility behavior has an implication on
the overall welfare planning process it produces the
alternatives in the study of population. Abu Jafer Mohammed
Sufian(2013) has identified socio economic determinants of
number of children ever born to women at their reproductive
period by analyzing national level secondary data using a
multivariate techniques. Gulimoto & Rajan (2002) gives the
district level estimates of fertility from India's 2001 census
using census data to explain the interregional variation.
This paper aims at identifying explanatory variables likely to
impact the children ever born using multiple regression
analysis. The variables considered are percentage of
population living in urban areas, Average household size, Per
capita income, population density per square kilometer,
Female literacy rate, dependency ratio, and proportion of
people living below poverty line and Work participation rate .A
comparison is made in these estimates using data from census
2001 and 2011.

Data was collected from census 2001 and census 2011 on
Indian states and union territories. The dependent variable
(CEB:Y) is the mean number of children ever born to women
reaching the end of their reproductive period(women aged 45
to 49 years) which is an indicator of cumulative fertility. The
explanatory variables used in the study are: percentage of
population living in urban areas(X1),Average household
size(X2), Per capita income (X3), population density per
square kilometer(X4) , Female literacy rate (X5) defined as
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the percentage of females aged 7 and above who knows how to
read and write, dependency ratio(X6) defined as the
percentage of population aged less than 15 years and more than
60years, proportion of people living below poverty line
(X7),Work participation rate (X8) which is the percentage of
total workers (Main and marginal) to total population

The multiple regression analysis is used to model the number
of children ever born using the eight predictors described in
section 2.1 The equation is where is the intercept and 's are
the regression coefficients that need to be estimated and U is
the error term which are assumed to be normally distributed
with constant variance. To detect whether multicollinearity is
present in the data or not, simple bivariate correlations and
variance inflation factors VIF have been examined. Residual
analysis is used to check the validity of the model fitted. SPSS
17.0 is used for statistical analysis

Table 1 shows the mean and standard deviation of the
dependent variables and the explanatory variables. From the
table the average number of children per woman is 3.1, varying
from lows of 2.38 children in Tamil Nadu and 2.61 children in
Chandigarh to highs of 3.66 children in Nagaland and 3.51
children in Lakshadweep as per census 2001.

.
2.2Analytical Technique:

.
2.3Analysis

Table 1: Descriptive Statistics of the number of children

ever born and the

Column1 Column2 Column3 Column4

Variables Mean Std.

Deviation

urban population (proportion) 31.75 19.47

mean hhsize 5.16 0.6

MEANCHILDBORN 3.1 0.33

percapita 21326.88 10671.89

product(rupees)

female literacy rate(%) 59.93 13.66

densityof population(per sq km) 912.77 1994.15

BPL 21.52 12.39

work participation rate(persons) 40.39 5.93

Dependency ratio 69.82 12.13



Table2: Correlation coefficients among variables

From Table 2, There is a significant positive correlation
between children ever born and urban population, per capita
income, Below poverty line and there is a significant negative
correlation between children ever born andAverage household
size, female literacy rate (p<.05). Also there is a negative
correlation between population Density, Age dependent ratio
with children ever born to women. The results of fitting the
ordinary least squares regression model are presented in
Table3. The overall regression model is highly significant
(F=18.71, p<.05) and the value of R2 is very high (R2=84.8%)
.This indicates that the variables chosen to explain the
variability in the number of children ever born are valid
explanatory variables. The residual analysis Fig.1 did not show
any evidence of model misspecification nor of any serious
violations of model assumptions.
Table 3.Unstandardised and Standardised coefficients of
regression of number of children ever born on the
explanatory variables

MODEL Unstandardized

Coefficients

Standardized

error

t Sig.

B Std.
Error

Beta

(Constant) -2.435 0.613 -3.973 0.001

urban population (proportion) -0.005 0.003 -0.301 -1.611 0.122

mean hhsize 0.479 0.079 0.87 6.052 0

percapita 0 0 0.464 2.424 0.024

product(rupees)

female literacy rate(%) 0.012 0.003 0.488 3.907 0.001

densityof population(per sq km) 0 0 0.08 0.515 0.612

BPL 0.011 0.003 0.402 3.339 0.003

work participation rate(persons) 0.024 0.006 0.409 4.151 0

Dependency ratio 0.012 0.005 0.429 2.439 0.024

2) where Ri2 is the square of the multiple correlation
coefficient obtained from the regression of the ith explanatory
variable on all other explanatory variables is an indicator for
the presence of multicollinearity. Usually, a VIF in excess of
10 is considered as an indication that multicollinearity may
cause problems in estimating the parameters. Asmall value of
the ratio where p is the number of regressors indicates that

X1 X2 X3 X4 X5 X6          X7 X8

5.901 3.485 6.18 2.63 4.055 2.444 1.639   5.23

From Table 4 all variance inflation factors are less than 10 as
well as the value of Q(=3.2129) are less than 5. Hence the OLS
estimates used to describe the relation between Y and the
explanatory variable is reliable.
The model (2.3.1) is therefore given as follows:
Y=-2.435-.006X1
-.005X2+.00001X3+.007X4+.0000334X5+.009X6+.013X7
+.031X8 Or, CEB=-2.435-.006 urban-.005mean household
s i z e + . 0 0 0 0 1 p e r c a p i t a i n c o m e + . 0 0 7 F e m a l e
Literacy rate+.0000334 Population density+.009Age
dependency ratio+.013Below poverty line+.031Work
participation rate.------------------------(2.3.1) The coefficients
show that a one percent increase in the urban population
significantly decreases the number of ever born by .005.Aunit
increase in the mean household size significantly (p<.05)
increases the number of ever children ever born by .479. Aone
percent increase in people living below poverty line and work
participation rate significantly increases the children ever born
by .011 and .024 respectively. Other explanatory
variables like per capita income, Female literacy, population
density and age dependency ratio contributes to the slight
increase in the children ever born by .000,.012,.000 and .012
and respectively. Since the different variables are measured in
different units to evaluate the importance of the explanatory
variables in determining fertility,the standardized coefficients
(Table 2) is examined.It shows that average household size has
maximum impact(.87) on the number of children ever born
followed by female literacy rate(.488),per capita
income(.464), dependency ratio(.429),work participation
rate(.409),Percentage below poverty line(.402). The largest
contribution for lowering fertility is the distribution of
population in urban areas.

Data related to the explanatory variables are taken from
census 2011.Table 5 shows these figures for India in 2001 and
2011
Using model (2.3.1) the estimates of number of children ever
born are given Table 4.2

2.4 Prediction of Chidren ever born in 2011
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Variables X1 X2 X3 X4 X5 X6 X7 X8 Y

Urban population X1 1 -.358* .841** 0.11 -.513** -0.215 .819** -.433**    .568**

Mean hhsize X2 1 -.522**      0.043 0.158 -.340* -0.202 .728**      .462**

Per capita NSDP X3 1 0.143 -.640** -0.16 .689** -.527**      .670**

Female literacy rate X4 . 1 -0.141      0.137 0.05 0.076 0.017

Density of population X5 1 -0.014 -0.336 .365* -.395*

dependency ratio X6 1 -.342* 0.011 -0.127

BPL X7 1 -0.29 .340*

work participation rate X8 1 -0.259

Children ever born Y 1

*Correlation is significant at the 0.05 level (2-tailed).

** Correlation is significant at the 0.01 level (2-tailed).

interdependence among explanatory variables is not a
problem.

Variance Inflation Factors(VIF)
TABLE 4.1

STATES 2001 Predict 2011

JAMMU & KASHMIR 3.25 3.07

HIMACHAL PRADESH 3.14 3.33

PUNJAB 2.95 2.97

CHANDIGARH 2.61 3.06

UTTARANCHAL 3.40 3.40

HARYANA 3.35 3.41

DELHI 2.85 3.72

RAJASTHAN 3.44 3.22

UTTAR PRADESH 3.46 3.11

BIHAR 3.15 3.20

SIKKIM 3.25 3.68

ARUNACHAL PRADESH 3.38 3.43

NAGALAND 3.66 3.38

MANIPUR 3.09 3.20

MIZORAM 3.57 3.28
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Table 5: Data for India

Variables 2001 2011

urban population (proportion) 27.8 31.2

mean hhsize 5.3 4.8

MEANCHILDBORN 3.03 –

percapita income(Rs.) 17800 61564

female literacy rate(%) 53.7 64.6

densityof population(per sq km) 325 382

age dependency ratio 68.02 60.08

BPL 26.1 21.92

work participation rate(persons) 39.1 39.8
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3. Summary and Conclusions
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Abstract

Sampling theory aims at devising suitable method of selecting a part from the whole population, termed as sampling

procedure and the method of generalization, about the desired characteristics from the sample to the population, termed as

estimation procedure. The random sampling theory deals with the determination of a combined procedure of sampling and

estimation so as to infer about the population with minimum error and consequently minimizes the risk or loss which might be

associated with the size of the sample which is directly related to the funds available for the survey. In practice, knowledge of the

ratio of population totals of two characteristics is important and some times more important than, that of population totals and

means. For instance, in socio-economic surveys one may be interested in such ratios as per household and per-capita income or

expenditure, proportion of expenditure on different items, proportion of unemployed persons, sex-ratio, birth-rate, death rate,

etc. So far it has been assumed that the characteristicY under study and the auxiliary characteristic X are positively correlated.

Many times, there may be negative correlation between the variables. In these situations, commonly used and more efficient

estimator than the conventional estimator is the product estimator. In this paper an efficient modified product estimator for

estimating population mean using auxiliary information is suggested. Under simple random sampling without replacement

scheme, the expressions of mean square error up to the first order of approximation are derived. The results obtained have been

illustrated numerically by taking some empirical population considered in the literature.

Key words: Mean square error, product estimator, ratio estimator, percent relative efficiency
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Introduction
In survey estimation auxiliary information is often used to
improve the efficiency of estimators of commonly used
parameters. For example, commonly used estimators of
population mean or population total, which use auxiliary
information, are ratio and regression estimators. For single
phase sampling design, Cochran (1940) developed the ratio
estimator for population mean of the study variable using
auxiliary information. The ratio estimator, in particular, is
useful and effective for estimating population mean when
there is positive correlation between the study and the auxiliary
variable. Further, the regression line between study variable
and auxiliary variable passes through the origin and the
variance of study variable is proportional to auxiliary variable.
However, in many practical situations, the study and the
associated auxiliary variable are negatively correlated. For
instance, a negative correlation generally exists between the
age of individuals and hours of sleep. In these situations, the
product estimator, developed by Murthy (1964), is a viable
alternative. Several researchers have proposed improved
version of ratio and product estimators using some additional
information (e.g., standard deviation, coefficient of variation,
skewness, kurtosis, correlation coefficient etc. of the auxiliary
variable) in ratio estimator of Cochran (1940) and product
estimator of Murthy (1964). See Khoshnevisan (2007)
and Koyuncu and Kadilar (2009) and references therein. In this
article we describe a modified product estimator for estimating
population mean of the study variable which is efficient than

et al.

the existing product version of estimators. In the next Section
we first describe our notation and some existing estimators
followed by the proposed estimator. Section 3 presents the
numerical example to evaluate the performance of proposed
estimator and discussion on the results.

Let us consider a finite population of size from which a
probability sample of size , is drawn following a
sampling design denoted by (.). In particular, we consider a
simple random sampling without replacement (SRSWOR).
We denote the study and the auxiliary variables by and
respectively and further let denote the values taken by
the -th unit in the population by both and , Let the

population total of the auxiliary variable

Theoretical Framework
U N
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y x
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∈
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population mean ) be known. Our objective is

to estimate the population total of the study variable,
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= ∑ and
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= ∑ denote the sample means of auxiliary and study

variables, respectively. With these notations, the traditional

product estimator for population mean Y is ˆ
p

x
Y y

X

 =  
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Khoshnevisan (2007) defined the general family of
estimators for estimating the population mean of as

et al.
y

( ) ( )( )
ˆ

1

g

Kh

aX b
Y y

ax b aX bα α

 +
=  

+ + − +  
(1)

where and are either real numbers or functions of the
known parameters of the auxiliary variable such as standard
deviation coefficient of variation

a( 0) b
x

(S ),

≠

x (C ),x correlation
coefficient coefficient of skewness coefficient of( ), ( (x)),ρ β1

kurtosis are suitably chosen
constants which make the mean square error (MSE) of

( (x)), of population. Here g andβ α2

ˆ
KhY

minimum. When a=1, b=0, =1α and -1 the family defined

by (1) leas to product estimator

g=
ˆ

pY Koyuncu and Kadilar (2009)

suggested a new family of estimators for the population mean of asy
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Here is suitable chosen constant determined so that the mean
square error (MSE) is minimum. If we choose

k
a=1, b=C , =1

g=
x α

and -1, the family defined by (2) gives product estimator of
form

,

ˆ x
KK p

x

x C
Y ky

X C

 +
=  + 

(3)

where is coefficient of variation for auxiliary variable
defined as

C , xx
2

2 x
x

S
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The mean square error of product estimator (3) is given by
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Replacing with the optimum value ofk4 k *4 we get the minimum

value of MSE as
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Following Khoshnevisan et. al (2007) and Koyuncu and
kadilar (2009), we describe a modified product estimator
for estimating population mean of y as

( )
ˆ x
JSC

x

x S
Y ky

X Md S
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(6)

Here ∗x is the sample mean of the auxiliary variable

having the relationship given as ( )1X f x f x ∗= + −

To obtain the bias and MSE, let us define
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The mean square error of the estimator is given byηr4

2

,
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MSE Y MSE Y
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The proposed product estimator ˆ

JSCY defined in (6) is more

efficient than Koyuncu and kadilar estimator
,

ˆ
KK pY

given in (3) if, min ,

ˆ ˆ
( ) ( )JSC KK pMSE Y MSE Y<

Numerical illustration
In this Section we illustrate the performance of our proposed
product estimator through empirical example. From a fixed
finite population of size

6.46Y = 55.93X = 1.40, 16.32y xS S= = 19.82ρ = −

, 0.21, 0.30, 0.056y x yxC C C= = = −
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Here we note that that is, variable of interest y and auxiliary
variable x are negatively correlated so product estimator is
suitable for this data. Sample data are given as

x: 80 75 70 50 55 50 45 40 35 65 60 52 25 72 35
y: 4 4 5 6 7 6 8 7 8 7 7 7 8 5 8

Using the sample data and population information, the MSE
of the proposed product estimator (6) is 0.0166 whereas the
MSE of Koyuncu and kadilar estimator (3) is 0.0208

Further, the percent relative efficiency of the proposed
estimator is This clearly shows that the proposed
estimator have smaller MSE value than Koyuncu and kadilar
estimator (3). Hence, the proposed estimator is recommended
for use in practice.

:
The parameters like mean, coefficient of skewness and

coefficient of kurtosis etc are prone to the extreme values in the
population; in contrast the estimators based on median are not
sensitive to extreme values. We attempted to use the known
values of median of the auxiliary variable to improve the
product estimator. We further note that the value of the median
is unaffected and robustness by the extreme value or the
presence of outliers in the population values. This motivated us
to introduce a modified product estimator using known value
of the median of the auxiliary variable. In addition, our focus
was to improve the efficiency of the proposed estimator
comparing its performance theoretically with the existing
estimator in the literature

1. W.G. Cochran, The estimation of the yields of the cereal
experiments by sampling for the ratio of grain to total
produce,

2. M. N. , Product method of estimation,

3. A.A. Adewara, R. Singh, M. Kumar, Efficiency of some
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of some population parameters, International
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Abstract

Economic performance is one of the major goals of any company. This involes important decisions to optimize the

allocation of cash resources, ie labor, raw materials, energy, capital equipment, etc.. The objectives of the organization can be

measured us effectiveness (the extent to which objectives have been met) or as efficiency (the extent to which objectives have

been achieved in the available resources).

In this regard, it is particularly important to identify factors that influence getting the desired income and the degree of their

influence on the economic performance of the organization. This paper aims is to realize an analysis of these factors and their

degree of correlation on economic performance using multiple regression.
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1. INTRODUCTION

2. RESEARCH METHOD

Strategic, performance, operational, team or at individual
level is a major objective of any company. To appreciate the
extent to which organizational goals are achieved and business
strategies are effective, it is imperative to define an integrated
system of indicators that can tell us at any time if our business
is going in the right direction or not.

Moreover, any management decision should be based on
& good knowledge of the current state of the business, which is
not possible without a system of performance indicators to
inform management about the results obtained in all key
activities and processes of the company.

The cost and profits are, in fact, the elementary
performance for firms and industries from, which derive other
indicators. In this respect, in the present paper we intend to
identify. and analyze sales revenue which is one of the main
indicators that reflect economic performance of the
organization.

For this purpose, we will use regression analysis to
identify factors that contribute to Influence economic
performance of the organization, and the degree of correlation
with it.

To illustrate the method used will make a case study
applied to a company, ie, a sugar factory that produces crystal
sugar. The activity of the Sugar Factory is the processing of
sugar beet, in the last quarter of the residue having a current
repair activity. The final product obtained is white crystal
sugar, which is distributed to different beneficiaries.

Using statistical analysis - as a statistical part, as a scientific
discipline it aims to discover what, is permanent in stochastic
processes variation and to measure the influence that the
change in time and space. For this purpose there are used the

following types of analysis : regression analysis, correlation
analysis,ANOVAand time series analysis.
The concept of regression expresses a statistic connection, is
average regression on the behavior of variables. Regression
analysis is used for:

- estimation of, variable holding values of another / other
variables;

-assessment of the measure that the dependent variable can
be explained by the Independent variable or a set of
independent variables;

-identification of a subset of several independent variables
to be taken into account to estimate the dependent variable.

-The general expression of a regression model can be
written as :
Y= f (x ,x ……,x ) + in which :
Y– dependent variable (output), randomized;
x , …… x , - independent variables(factorial), non
randomized; random, variable error or residue. Random
variable summarizes the influences of variables not included
in the model that influences the variable y.

Multiple regression method is considered an explanatory
one for explaining the change of a complex phenomenon
analyzed based on the variation of the variables considered
independent or exogenous [2].

Multiple regression analysis is useful in building
econometric models. A socioeconomic phenomenon is
influenced by the combined action of several factors.
Considering several explanatory variables for this
phenomenon will lead to the identification of a model that
reproduces the actual behavior in a measure closer to reality.

A small coefficient of determination (R ) or very small
regression parameters can indicate either a very small causal
link, but may also result from wrong or improper mathematical
representation of the relationships between variables.

1 2 n

1 n

∈

∈
∈

2
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Even if we are using reliable data, a big R does not
necessarily means that there is a strong causal relationship. It
follows that, on the basis of regression. it is not possible to
determine causation.

We use multiple regression analyze correlations
between variables and establishing the validity of the multiple
model.

In this regard, we consider the following financial ratios
derived from the organization studied during years 2007-2013:
incomes, number, of employees, advertising expenses and
product price, as described in Table 1.

2

3. Multiple Regression – Case Study

Table 1. Company's financial indicators Source: mfinante.

Income

(milioane)

Nr.

Employees

Adv. expenses

(mii lei)

Product

Price(lei)

2007 66.2 250 23,2 17.5

2008 87.5 271 38,3 19.4

2009 70.4 272 21,6 20.4

2010 74.1 265 25,7 18.2

2011 74.8 260 30 19.0

2012 81.2 252 28 20.0

2013 86.5 200 30,12 21.2

Thus it was established asa dependent variable the
financial indicator total revenue,and as independent
variables: number of employees,advertising expenses and
product price.

To explain the variation of the dependent variable-
total revenue-by its covariance with independent variables:
number of employees,advertising and promotion expenses,and
price/product(lei),we use a multiple regression statistical
model defined by:
Y=a +a x + a x +…………..+ a x +
Where:
Y=the explained variable;
X1= the explanatory variable 1;
X2= the explanatory variable 2;
……

Xk= the explanatory variable k.
a +a a =model parameters.

0 1 1 2 2 k k

0 1…………………… k

∈

∈
∈= specification error. Unknown (the difference between the
true and the specified model);
N = number of observations.
In Figures 2, 3 and 4 there are presented the correlations
between the dependent vriable determined as sales revenue
influenced by other variables considered factors.
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Figure 2. Inverse relation between the
Amount of sales and number of
employees Correlation between
income and number of employees

Figure 4. Direct link between the
sales and price/product Correlation
between income and product
price
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Figure 3. Direct link between the sales and advertising
expenses Correlation between income and expenditure ads

Table 5. Table of regression model with three explanatory variables

Summary

OUTPUT

Regression Statistics

Multiple R 0,98

R Square 0,97

Adjusted R Square 0,94

Standard Error 2,23

Observ. 7

ANOVA

df SS MS F Sig F

Regressi  On 3 493,95 164,65 33,06 0,008

Residual 3 14,93 4,97

Total 6 508,8

Coeff Std

Error

T Stat Value Low 95% Upp 95%

Intercept 271,23 60.1 4:70 0,01 460.12 83.9

X Variable 1 2,16 0.55 4.12 0.02 0.54 3.80

X Variable 2 0,45 0.12 4.24 0.025 0.12 0.80

X Variable 3 9.42 1.49 6.54 8 4.81 14.2

Besides global significance test, there are analyzed the
significance tests of individual coefficients for each
explanatory variable in the model.
Student ratio for each regression coefficient is compared with
the theoretical Student value for =5% and three degrees of
freedom which is 3.18, calculated in Excel using TINV
function. Student theoretical ration of 3,18 is less than each
value calculated (4.12; 4,21; 6,44).And this shows that each of
variables: number of employees, advertising expense and
product price helps in explaining the variation of variable y, ie
sales revenue.

We also identify the confidence intervals for the
coefficients and we observe that tehy do not change sign in the
lower end to the upper, so do not contain the value 0.

Confidence intervals are:
lC a [-460.1 6; -84,3 ],

α

0

lC a [0,5 ] ;3,80],
lC a [0,12;0,84],
lC a [4,81;142];
Fisher theoretical value for 3 and 3 degrees of freedom for a
significance level =5% is 9,27, calculated in Excel using
FINV function.

Overall regression is significant because F * (33,6) >
Fteoretic (9,27), in order we say that the regression model is
well built. The calculated F * corresponds to a significance
level of 0,008%, , much lower than 5%, as shown Significance

1

2

3

α
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F in Table 5.

Performance analysis of a company has a decisive
role in setting the strategy followed especially during the
financial crisis. Performance should be result (outputs of the
tasks) and the behaviors (work process entries). The
increasingly frequent use of statistical correlation method is
justified by the increasing need of reflection in a appropriate
numerical form the interdependence of the phenomena
analyzed in terms of the nature, direction and the intensity of
the links which is manifested in a certain period of time or in
dynamic.
Statistical analysis consisted of an investigation of an
investigation of the behavior of known variables .and
development of an equation or model to explain the
relationship between the environment of variables. In this in
this situation, the income on the product is the result of
conjugation many influencing variables, but not all the
determined ratios have the same importance, the action of
some of them compensating each other. The main objective of
regression analysis is to explain and forecast variance of the
dependent variable based on its covariance with the
independent variables. Showing the revenues and benefits for
marking efforts is a prerequisite for the analysis of efficiency
of enterprise system on the market. Thus, this paper has tried to
define the notion of performance, to emphasize the importance
of economic performance of the enterprise and to achieve a
multifactorial regression analysis of factors contributing to
performance. \in this respect, We conducted a case study on a
company that produces crystal sugar, taking into account
income from sales as a component of the entity's economic
performance. The model built was a well chosen
One, representative and shows that each of the explanatory
variables : number of
Employees, advertisements expenses and product price.

4. CONCLUSIONS

Contributes to explaining the Variation in y, ie sales revenue.
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Abstract

Extreme value theory (EVT) provides statistical tools to estimate the tails of probability distributions. Extreme and rare

events are observed in nature and business which affects finance, banking and insurance industry due to their dynamic

behaviour. Insurance industry is exposed to catastrophic losses and complex nature of financial instruments requires

sophisticated risk management tools. Extreme value theory plays an important methodological role in statistical modelling of

such events and computation of extreme risk measures. In this paper, empirical research is carried out by applying EVT to

monthly log returns of S&P500 index and parameters are estimated using parametric, non parametric approaches andValue at

Risk (VaR).
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Introduction

Objective

Research Methodology

Preliminary analysis of the data
Fig1: Time series of S&P500 log returns.

The statistical distribution of the asset returns plays an
important role in financial modelling. Academics and
practitioners have assumed for a long time that the distribution
of asset returns is the Gaussian distributions. This assumption
has been used in finance to built optimal portfolios, pricing and
hedging derivatives and managing risks. However, the real
financial data does not show Gaussian properties such as
extreme price changes during market crash. Therefore, the
extreme value techniques are suitable for asset returns as they
focus on the tails of the distributions and provide a measure of
the importance of extremes in the distribution of asset returns.

The objective of this paper is to explore the applicability of
EVT for practical problems. Application of EVT is not limited
to finance and insurance but also weather and climate.
Catastrophic modelling has gained immense importance and
provides information to insurers, reinsurers and financial
institutions to analyse risk and minimize losses. The financial
crisis has stressed the need to forecast, estimate and mitigate
risks which further supports the need to study extreme or rare
events in finance. In this paper, comparison of the performance
between EVT and standard VaR techniques shall support the
decision whether more or less sophisticated methods are
appropriate in order to assess risks in financial returns.

This paper describes the application of the extreme value
theory and different methods of estimation of the statistical
distribution of the extremes. The monthly log returns of the
S&P500 index based on closing prices is used for the empirical
analysis. The database covers the period from 1 February
1950 to 1 December 2010 and contains 731 observations.
The analysis is carried out by using R; a statistical
programming software.

st

st

Fig.2  Preliminary Analysis of the log-returns data
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The value of skewness ( ) and the kurtosis(
) and the QQ plot suggest the departure from the Gaussian
distribution. We therefore use the extreme value theory to
approximate the distribution of log returns using two methods
namely, 1) Parametric approach 2) Non parametric approach

a) Block MaximaApproach
Extremes can be defined as the minimum or maximum of the
log returns.As we are interested in the distribution of the
extremes, we use the Extreme value theory (EVT) to model
the maximum of the log returns. The log returns are assumed
to be independent and identically distributed random
variables.

GEV distribution is used as an approximation to model the
maxima of long sequences of random variables.

-0.667702 5.424432

1) ParametricApproach

Generalised extreme value (GEV) distribution:

1

1

( ) exp 1 ( )
x

G x
ξµ

ξ
σ

−

+

 −  = − +     

where, =shape
parameter(tail index)
If, =0,Gumbel type (“light” tail) <0 =Negative Weibull
type (bounded tail) >0 , Fréchet type (“heavy” tail) the data
is divided into g = 61 blocks of size n = 12 ,to get the annual
maxima of 61 years. We assume that the annual maxima has the
GEV (µ , ) distribution and thus fit the GEV to the log-
returns. The first plot showing how the estimate of shape varies
with threshold or number of extremes .The estimates of the
parameters and their standard error estimates to the block
maxima data are obtained as follows:

µ= location parameter, σ = scale parameter,

, σ

ξ

ξ ξ
ξ

ξ

1
In this project we present the results for maximum log returns only as the

results for minimum can be deduced from the results of maximum.
M (X)=max(X ,X ,..X ) and m (X)=min(X ,X ,..X ) , therefore m (X)= -
M (X)

n 1 2 n n 1 2 n n

n

Fig3. Diagnostic plots for GEV

Since the <0, the distributions of the returns can be Negative
Weibull. The QQ plot is does not show a reasonable fit.

The estimates of the parameters obtained by maximum
likelihood estimation are as follows:

.

ξ

Maximum-likelihood estimation.

Fig4 Diagnostic plots of GEV fit.(ismev library)

The probability plot and the quantile plot suggest that the GEV
model is an appropriate fit to the data. The return level curve
asymptotes to the finite level because of the negative value of

Since the estimate is close to zero, theξ- 0.07895402.
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estimated curve appears linear. The density plot shows that the
density seems to be consistent with the histogram of data.

Extremes can also be defined in terms of exceedances with
reference to a threshold say 'u'. We therefore focus on the log-
returns which exceed i.e. ( > ). Balkema and De Haan
(1974) and Pickands(1975) show that the GPD is the only non
– degenerate distribution that approximates the distribution of
such return exceedences.
The limiting distribution is given by

b) Fitting Generalized Pareto Distribution to threshold
excess models.

u X ui

1

( , , ) 1 1
x

G X
ξ

σ ξ ξ
σ

−

+

   = − +  
   

The most important issue in modelling of threshold
exceedance is the choice of . If we select a very high u then we
may lose lot of vital information and thus leading to inaccurate
estimates of parameters.
Parameter estimation of the GPD by maximum likelihood
estimation method.

u

Fig5. Mean residual plots

From the above figure of the mean residual plot, it appears to be
linear after u=0.05 , therefore we can initially set the threshold
at u = 0.05. This choice leads to 61 exceedances; hence the
proportion of points over u is 0.08379121
Fig6. Parameter stability plots

The plots of parameter estimates against threshold appear to be
consistent with the choice of the threshold as the estimates
remain constant over 0.05.

Fig 7. Diagnostic plots for threshold excess model fitted
to log-returns.

The probability plot and QQ plot shows that the model is a
tolerable fit to the data but not a perfect one. However, the
return level plot shows that the samples lie within the
confidence interval. Thus overall, the GPD does not seem to be
a good approximation to the distribution of log-return data.
2)
The shape parameter ( ) can be estimated using non
parametric methods namely the methods proposed by
Hill(1975) and Pickands(1975).These estimates are based on
the order statistics of the data. Hill's estimator can be used if
>0. It is consistent and the most efficient estimator.

Pickand's estimator is the most general estimator as it can be
used for a variety of distributions. For the given data the

Pickand's estimator for =

The Non ParametricApproach
ξ

ξ

ξp -1.298020 (calculated in R)

The plot of the Hill estimate of the tail index .
The table gives a list of Pickand's and Hill's estimators for
different values of q.

Q Pickand’s Hill’s

150 -0.8525053 0.3886625

170 -1.298020 0.4227202

180 -2.135244 0.5354037

There is not enough evidence about the best amongst these
estimators. According to Dekkers and De Haan (1989), tail
index estimator is consistent if q increases with properly
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chosen pace with the sample size.

VaR summarizes the expected maximum loss over a target
horizon with a given level of confidence interval. The
estimation of VaR is a challenging statistical problem which
involves the estimation of the quantiles of the distribution of a
financial asset return. The important application of extreme
value theory in finance is VaR estimation.

Value at Risk

( )1 ln(1 ) nn
n

n

VaR n p
ξσ

µ
ξ

− = − − − − 

[ ]ln(1 )n n n pµ σ= − − −

if 0ξ ≠

if = 0ξ

Using the maximum likelihood estimates of the GEV
distribution we can estimate the VaR using the formula stated
above. Therefore for probability p =0 .01 the VaR =

A negative VaR implies that the portfolio has a
probability of making profit.

-
0.00137345.

Conclusion
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Abstract

Nearly 52% of Indians aren't aware that they are suffering from high blood sugar. By 2030, India's diabetes numbers

are expected to cross the 100 million mark.-International Diabetes Federation. Its serious major social health issue and hence

decided to analyze this using statistical techniques. For this research we did data analysis with the help of SPSS, EXCLE and

MINITAB.

In our research we are interested in finding Factors which affect blood sugar level (fasting and Postprandial), Awareness of

patients towards diabetes, Various health disorders in type 2 Diabetes patients, Ideal lifestyle for Type 2 Diabetes Patients. We

used Multiple regression model to predict blood sugar of upcoming month.

Keyword: Multiple Linear Regression, Graphical techniques, Cross-tabulation, Odds ratio

*Dept. of Statistics, Mithibai College, Mumbai. suni6988@gmail.com)
**Dept. of Statistics, Mithibai College, Mumbai. daksha25689@gmail.com

Introduction
Diabetes

Blood glucose level

Randomly
Fasting
Postprandial

Fasting: 70-110 mg/dl Postprandial : 70-
140 mg/dl mg/dl Milligrams per Deciliter)

Objectives

Methodology

is a group of metabolic diseases in which a person has
high blood sugar, either because the body does not produce
enough insulin, or because cells do not respond to the insulin
that is produced. is the amount of glucose
(sugar) present in the blood of a human.
Blood glucose may be measured (anytime),

basis (collected after an 8 to 10 hour fast),
(after a meal).

: ;
. ( refers to .

The diseases which are listed under Diabetes Mellitus are
many with the most common being Type-1 diabetes and Type-
2 diabetes. There is currently a worldwide epidemic of Type-2
diabetes which researchers believe is being driven in many
areas because of sedentary life styles revolving around
computers, video games, television and fast foods. Fast food
restaurants are now in every corner of our world. That is why
our project focuses on TYPE 2 DIABETES wherein we target
the diabetic population and find out the underlying causes and
risks of diabetes.

i. To study factors which affect blood sugar level (fasting &
Postprandial).

ii. To study awareness of patients towards diabetes.
iii. To study various health disorders in type 2 Diabetes

patients.
iv. To suggest ideal lifestyle for Type 2 Diabetes Patients.

i. Preparatory phase
ii. Designing the Questionnaire
iii. Pilot survey
iv. Modification of Questionnaire
v. Actual survey

Normal Range

vi. Data Cleaning
vii.Coding of data

viii. Analysis
ix. Interpretation and conclusions

i. Target population: Type 2 Diabetes patients.
ii. Data collection sites :Various pathology laboratories

and Dialectologists clinics in Mumbai
iii. Collected data of patient's lifestyle for a period of one

month previous to the current report of blood glucose
test by face-to-face interview.

iv. Pilot Survey : Sample Size : 50
v. Main Survey : Sample Size : 610
vi. Sample Size after cleaning: 589.
vii.Sample consisted of 320 male and 269 female

respondents.

i. Most affected age group: 50-60 years.
ii. Occupation wise Classification
ii. Coding of data
iii. Analysis
iv. Interpretation and conclusions

i. Target population: Type 2 Diabetes patients.
ii. Data collection sites :Various pathology laboratories

and Dialectologists clinics in Mumbai
iii. Collected data of patient's lifestyle for a period of one

month previous to the current report of blood glucose
test by face-to-face interview.

iv. Pilot Survey : Sample Size : 50
v. Main Survey : Sample Size : 610
vi. Sample Size after cleaning: 589.
vii.Sample consisted of 320 male and 269 female

respondents.

Scope and Limitations

Data interpretation

Scope and Limitations
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Data interpretation
i. Most affected age group: 50-60 years.
ii. Occupation wise Classification

23%

23%
29%

23%
2%

Business

Service

Housewife

Retired

Student

iii. In our sample 64% of the patients have Diabetes due to
heredity.

iv. Most of the people (46%) think that doing Exercise is most
difficult task over diet, meditation, testing sugar level.

v. Most of the patients (70%) think that 'Diet' is a very
significant factor which affect on blood sugar level .

(IDF)has accepted
BMI value of>25kg/m and23kg/m as the cut off for
obesity for Indian men and women respectively, In our
sample 71% male & 75% female are obese.

vii. In our sample 53% of patients use sugar substitute
viii. In our data 42% of patients tested their blood glucose level

monthly.

'Heredity' is one of the causes of Type-2 diabetes.
To check whether &
are dependent.
& constructed thehypothesis

: and are
independent. Vs : Not

vi. International Diabetes Federation
2 2

Chi square test of independence

controlling blood sugar level Heredity

H Heredity controlling blood sugar level
H H

0

1 0

The test-statistic is,

In control Out of control Total

Yes 123 254 377

No 66 146 212

Total 189 400 589

Test Value Df Asymp.Sig.(2-sided)

Chi square 1.718 1 .424 >.05

This implies that 'Heredity'& 'Controlling blood sugar level'
are independent.
We have completed collation of data and the elementary
analysis Since our goal was to find the independent factors
affecting the , we chosen the

for that matter.
Multiple linear regression is a statistical method used to model
the linear relationship between a dependent variable (Y) and
one or more independent variables (X ). The dependent
variable is sometimes also called the and
the independent variables as the . MLR is based on
least squares: the model is fit such that the sum-of-squares of
differences of observed and predicted values is minimized.
The model expresses the value of a dependent variable as a

Model Building:

blood glucose level

response variable
predictors

.
Multiple

Linear Regression

i

linear function of one or more predictor variables and an error
term.

Formally, the model for multiple linear regression, given n
observations, is

1. Linear Functional form
2. Fixed independent variables
3. Independent observations
4. Representative sample and proper specification of the

model (no omitted variables)
5. Normality of the residuals or errors
6. Equality of variance of the errors (homogeneity of residual

variance)
7. No multicollinearity
8. No autocorrelation of the errors
9. No outlier distortion

We have two dependent variables;
(i) Fasting glucose level (ii) Postprandial glucose level
Therefore we decided to fit two separate regression models for
Fasting Blood glucose level and for Postprandial Blood
glucose level.
Independent Variables are as follows;

The Model equation;

Y x x x + i=1,2,…,n …..(1)
Variable selection methods:

Assumptions of the Linear Regression Model

Fitting the Model

i o 1 1i 2 2i p pi i=β + β + β +. . . …+ β ε V

Stepwise selection, Backward elimination, Forward selection

Body mass index, Frequency of Smoking Frequency of Fruits

Travelling duration Frequency of Tobacco Frequency of Alcohol

Sleeping hours Frequency of Cold drinks Age interval

Frequency of food Yoga Stress

Lunch time Meditation duration Frequency of Non-veg

Dinner time No. of Tablets per day Frequency of Sweets

Rice frequency Exercise Morning evening walk

Fast / fried food No. of Insulin injections per day

The Model with 23 predictors is as follows;
Y = + x + x +…+ x + i=1,2,…,589
Where, )
Fitting multiple regression to dependent variable Fasting
Blood Glucose level
We fitted multiple regression model to dependent variable Y
( and checked assumptions of
regression model.
The results are as follows;

: Data follows Normal Distribution Vs : Not

i 0 1 1i 2 2i 23 23i i

i

ε
's are i.i.d. random errors following N(0 ,σ

2

Fasting Blood Glucose level)

Tests for theAssumption of Normality of residuals
H H Ho 1 o

Tests for Normality

Test Statistic p-Value

Kolmogorov-Smirnov D 0.059013 Pr > D <0.0100

Anderson-Darling A-Sq 2.409425 Pr > A-Sq <0.0050
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Since P-value < 0.05 we reject and conclude that at 5% level
of significance residuals do not follow normal distribution i.e.
Normality assumption of residuals is violated.
Therefore we consider transforming the dependent variable Y
( ) using Box-Cox transformation

Dependent Variable: Ln( )

H

Fasting Blood Glucose level

Fasting Blood Glucose level

o

Since λ =0.009; is approximately equal to zero we consider
transformingYusing logarithmic transformation.

R-Square 0.8025

Adj R-Sq 0.7981

Testing Global Null Hypothesis
H :

H :
H

o

1

o

The variables entered into the
model by stepwise procedure are
insignificant

=0 Vs
Not
i.e.β = β = β =………= β1 2 3 13

Analysis of Variance

Source DF
Sum of
Squares

Mean
Square F Value Pr > F

Model 13 69.09813 5.31524 179.77 <.0001

Error 576 17.00056 0.02957

Corrected Total 589 86.09869

Testing significance of individual βi

o

1 o

's
H : i=1,2,…,13
H : Not H

Test for Multicollinearity

Test for normality of residuals

β

We conclude that all β

i

i

=0

Since all P-values for t-test are less than 0.05
's are individually significant.

All VIF's are <5 there is no multicollinearity in independent
variables.

We also performed Statistical tests to check normality;

∀

Tests for N ormality

Test Statistic p-Value

Kolmogorov-Smirnov D 0.030493 Pr > D >0.1500

Anderson-Darling A-Sq 0.448844 Pr > A-Sq >0.2500

Tests for Homoscedasticity

Ho: HomoscedasticityVsH : Not Ho

We verify the assumption of homoscedasticity of residuals by
using Breusch-Pagan test.

1

DF B Pr > ChiSq

1 3.654 0.069>0.05

There is Homoscedasticity.

Therefore there are no outliers in our data.
After verifying all the assumptions of multiple regression
model are satisfied;
Multiple Linear Regression Model is given by;

Detection of Outliers
Maximum Cook's distance=0.10942

Fitted Model;

LnŶ

R =80.25%

i= 4.88887 + 0.00551x - 0.01335x + 0.00472 x +
0.00081911x + 0.00166 x - 0.00093748x + 0.00196x +
0.00047984x + 0.00070591x - 0.00805x + 0.01567x -
0.00644x - 0.00809x +

i=1,2,…,589 With
Where,

1i 2i 3i

4i 5i 6i 7i

8i 9i 10i 11i

12i 13i iε
∀ 2

X
1

=BMI X
6

=Tablets X
10

=Yoga

X
2

=Sleeping Hrs X
7

=Alcohol Freq. X
11

=Stress

X
3

=Dinner Time X
8

=Smoke Freq. X
12

=Exercise

X
4

=Rice Freq. X
9

=Tobacco Freq. X
13

=Morning Walk

X
5

=Sweet Freq.

Analysis for Postprandial Blood Sugar Level:

R-Square 0.7438

Adj R-Sq 0.7398

Testing Global Null Hypothesis
H

H H

o

1 o

: The variables entered into the
model by stepwise procedure are
Insignificant : Not

Analysis of Variance

Source DF

Sum of

Squares

Mean

Square

F

Value Pr > F

Model 9 1891041 210116 186.75 <.0001

Error 580 651432 1125.09813

Corrected Total 589 2542473

Testing significance of individual β
: β

β

i

o i

1 o

i

's
H =0 i=1,2,…,9
H : NotH

Test for Multicollinearity

Test for normality of residuals

∀

since all the P-values for t-test are <0.05; We conclude that all
's are individually significant.

All VIF's are <5 there is no multicollinearity in independent
variables.

Tests for Normality

Test Statistic p Value

Kolmogorov-Smirnov D 0.028025 Pr > D >0.1600

Anderson-Darling A-Sq 0.84703 Pr > A-Sq 0.0984

Tests for Homoscedasticity

Ho: HomoscedasticityVsH : Not Ho

We verify the assumption of homoscedasticity of residuals by
using Breusch-Pagan test.

1

DF B Pr > ChiSq

1 1.3685 0.199>0.05

There is Homoscedasticity of residuals.

Therefore there are no outliers in our model.
Detection of Outliers: Maximum Cook's distance=0.12976

Fitted Model;
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Ŷ = 197.15598+ 0.47849 x + 0.41539 x + 0.46859 x +
0.09594 x + 0.09934 x - 1.22303 x + 3.01870 x - 1.20279 x
- 1.39718 x +

i=1,2,…,589 With R =74.38%Where,

i 1i 2i 3i

4i 5i 6i 7i 8i

9i iε
∀ 2

X
1

=BMI X
4

= Smoke Freq. X
7

= Stress

X
2

= Non veg Freq. X
5

= Tobacco Freq. X
8

= Exercise

X
3

= Alcohol Freq. X
6

= Yoga X
9

= Morning Walk

Most of people suffer from heart disease, we computed
for heart disease Vs some significant factors, also odds

ratios for High BP Vs Stress, Obesity Vs Daily physical
activity, obesity Vs Fried food & interpreted the results. The
odds ratios are as follows;

odds
ratio

Effect Odds Ratio

Heart Disease Vs Non-veg 2.28

Heart Disease Vs Obesity 1.90

Heart Disease Vs Daily Physical Activity 0.50

Heart Disease Vs Alcohol 2.23

Heart Disease Vs Smoking 1.49

High BP Vs Stress 1.62

Obesity Vs Daily Physical Activity 0.47

Obesity Vs Fried Food 1.87

Odds ratios imply that significant factors for type-2 diabetes
equivalently act as risk factors for other health disorders.

As we have fulfilled all the objectives using several statistical
techniques; based on that we have drawn conclusions.

Conclusions

Significant factors common to fasting and

postprandial blood sugar level

Significant factors uncommon to fasting

and postprandial blood sugar level

Stress Tablets

BMI Sleeping hours

Yoga Dinner time

Exercise Rice Frequency

Morning Walk Sweet Frequency

Alcohol Frequency Non-veg Frequency

Smoke Frequency

Recommendations for an ideal lifestyle for a diabetic based
on our study
We sorted patients whose blood glucose level is in control &
studied their life style & formulated the following day-plan for
diabetes patients.

Factors Plan

Smoking/alcohol/tobacco Strictly prohibited

Exercise/morning or evening walk/yoga 30 mins+

Meditation 20 mins+

Sleeping hours 7 hrs per day

Lunch time 12:30 pm

Dinner time 8:30 pm

Rice frequency 1 bowl a day at afternoon

Tablets/insulin As prescribed by the doctor

Balanced diet Followed regularly

REFERENCES:

Websites:

1. Johnson Richard A(1998) :Applied Multivariate
StatisticalAnalysis(4 Edition).

2. Gujarati, Damodar N.(1995,Second Edition): Basic
Econometrics, (McGrawhillinc.)

3. Introduction to Regression Analysis, Wiley.: D.C.
and Peck,

4. Applied multiple regression by Terry Dielman.

1. h t tp : / /www.s ta t i s t icsso lu t ions .com/methods-
chapter/statistical-tests/the-multiple-linear-regression-
analysis-in-spss/

2. h t t p : / / w w w. s t a t . v c u . e d u / h e l p / S P S S / S P S S .
Regression.PC.pdf

3. http: / /dss.princeton.edu/online_help/analysis/
interpreting_regression.htm

th

Montgomery

4. www.kellogg.northwestern.edu/kis/tek/.../Introduction
2SPSS.pdf

International Journal of Research, 5 (2), Jan-Jun 2016174

Sunila.U.Datar, Daksha.A.Gurav



International J. Res.
Vol. 5. No. 2. 175-177,

ISSN : 2231 - 6124
Jan-Jun 2016

Suitable probability distribution model for rain fall data:-A case study

*T. A. Raja

Abstract

The rainfall data of six different locations (Srinagar, Pahalgam, Kokernag, Qazigund, Gulmarg and Kupwara) of

Kashmir valley were analysed to identify the suitable fit distribution out of eleven well known distributions. Three statistical

goodness of fit tests(Anderson Darling , Kolmogrov – Smirnov, and Chi-Square) were carried out in order to select the best fit

probability distribution on the basis of highest rank with minimum value of test statistics. The best fit probability distribution

was identified based on the minimum deviation between actual and estimated values. Lognormal and Pearson(5P) yielded good

for Srinagar, General Extreme value for Pahalgam, General Extreme and Pearson(5P) for Qazigund and Lognormal for

Gulmarg and Kupwara. These suitable fit probability distribution for different locations were found to be different. However for

Kashmir Province Lognormal yielded best fit as per three test statistics the values obtained were Anderson Darling (1.104),

Kolmogrov –Smirnov( 1.100), and Chi-Square(1.010).

Key words: Probability distributions, rainfall, goodness of fit tests
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Introduction
Changes in climate especially the trend of rainfall is of global
concern. Agriculture as well as other human activities are
being adversely affected because of the increase or decrease of
rainfall. Rainfall analysis for any region is essential in
planning, design of irrigation and drainage systems. As the
distribution of rainfall varies over space and time, it is required
to analyse the data covering decades recorded at various
locations to obtain reliable information. Further, these data
needs to be analysed in different ways depending upon the
problem under consideration. For example, analysis of
consecutive days rainfall is more relevant for drainage design
of agricultural lands, whereas analysis of weekly rainfall data
is more useful for planning cropping pattern as well as water
management practices than that of monthly, seasonal and
annual data.
Analysis of rain fall data strongly depends on its distribution
pattern. It has long been a topic of interest in the field of
meteorology in establishing a probability that provides a good
fit to rain fall data. Several studies have been conducted in
India and abroad on rain fall analysis and suitable fit
probability distribution function such as normal, log normal,
gumbel, weibull and pearson type distribution were
indentified.
Fisher (1924) studied the influence of rainfall on the yield of
wheat in Rothamasted. He showed that it is the distribution of
rainfall during a season rather than its total amount which
influence the crop yield. Moaley et al., (1970) studied
statistical distribution of rainfall during south west and north
cast monsoon season at representative station in India and
Gamma distribution has been fitted to rainfall data. Bhargava
et al., (1971) also showed that for a number of crops the
distribution of rain fall over the season has a great influence on
the yield. Reddy et al;(1986), Ravindran and Dani (1993)

analysed the distribution of rain fall data. Upadhaya and
Singh (1998) stated that it is possible to predict rainfall fairly
accurate using various probability distribution for certain
returns periods although the rainfall varies with space, time
and have erratic nature. Sen and Eljadid (1999) reported that
for monthly rainfall in arid regions, gamma probability
distribution is the best fit. Ogunlela (2001) evaluated that log-
person type III distribution best describe the stochastic
analysis of peak daily rainfall. Tao et al., (2002)
recommended generalized extreme value modal as the most
suitable distribution after a systematic assessment procedure
after representing extreme-value process and its relatively
simple parameter estimation. Topaloglu (2002) reported that
Gumbel probability model estimated by the method of
movements and evaluated by Chi-square tests was found to
be best model in the Seyhan river basin. Salami (2004)
studied the meteorological data for Texas and found that
Gumbel distribution fits adequately for both evaporation and
temperature data, while for precipitation data log-person type
III distribution. Raja et a l(2008) proposed statistical model
and worked out modeling for rain fall data in Kashmir valley.
Sharma and Singh (2010) studied use of probability
distribution in rainfall analysis and studied 37 years of
rainfall data of Pantnagar, India.

The present study is planned for establishing the
methodology for identifying the pattern of probability
distribution of rainfall and suitable fit probability distribution
was evaluated on the basis of three statistical goodness of fit
tests, i.e (Anderson-darling test, Kolmogorov-Smirnov test
and Chi-square test)
The study was carried out in Kashmir valley located on the
northern part of India between latitude 32 17 to 37 6 north
and longitude 73 26 to 80 30 east. Major portion of valley is

Material and Methods:-

0 / 0 /

0 / 0 /
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hilly and the height from sea level varies between 1000 feet to
28,500 feet. There are mountains all around the valley. As the
rain fall pattern varies from one region to another depending
upon number of factors including the geographical location, a
prediction for the whole province is of limited use. For
determining the suitable fit distribution for rain fall data of
Kashmir valley, we model rain fall pattern over last fifteen
years at six different places namely Srinagar, Pahalgam,
Kokernag, Qazigund, Gulmarg and Kupwara spread over
central, southern and northern zones in valley. Some well
known probability distributions depending upon the
experience and knowledge were tried. The best fit probability
was evaluated by using the following steps.

The Probability distributions viz. Extreme value, Gamma(2P),
Gamma(3P), Generalized Extreme value, Lognormal (2P),
Lognormal(3P), Normal, Pearson5(2P), Pearson5(3P),
Weibull(2P) and Weibull(3P) were applied to find out the best
fit distribution. The description of various probability
functions, range and the parameter are presented in table1.

Fitting of Probability distributions:-

Table1:-Description of various probability distribution
functions.

Distribution Probability density function  f(x) Range Parameters

Extreme Value -

Gamma(2P) exp - (

Gamma(3P) (

Generalized
Extreme value exp .

k 0

K=shape

Lognormal(2P) (

Lognormal(3P) (

Normal 2

2

1
exp

2

1 x

Pearson5(2P)

Pearson5(3P)

Weibull(2P)

.exp

Weibull(3P)
.exp

Testing the goodness of fit:-

Anderson-Darling Test:-

The goodness of fit measures the compatibility of random
sample with the theoretical probability distribution. The
following hypothesis is tested.
H : the maximum rainfall data follow the specified
distribution.
H : the maximum rainfall data does not follow the specified
distribution.
The following goodness of fit tests viz. Anderson-darling test,
Kolmogorov-Smirnov test and Chi-square test were used
respectively at (0.05) level of significance for the selection of
the best fit probability distribution.

The Anderson-Darling Statistics (A ) is defined as

0

1

2

A2=-n-

X
2
=

D=

Where Xi=random sample, i=1,2,3………n.

CDF= Fn(x) = .

It is to compare the fit of an observed cumulative distribution
function to an expected cumulative distribution function. This
test gives the more weight to the tails than the K-S test.

The Chi-square test statistics is defined as
Chi-Square Test:-

Where
O =observed frequency
E = expected frequency

The Kolmogorov-Smirnov Statistics(D) is defined as the
largest vertical difference between the theoretical and the
empirical cumulative distribution function(ECDF):

i

i

Kolmogorov-Smirnov Test :-

This test is used to decide if a sample comes from a
hypothesized continuous distribution.

The three goodness of fit tests mentioned above were fitted to
the maximum rainfall data. The test statistic of each test were
computed and tested at (0.05) level of significance,
accordingly the different probability distributions were ranked
from 1 to 11 based on minimum test statistic value. The
distribution holding the first rank was selected for all the three
tests independently. The assessment of all the probability
distributions were made on the basis of total and mean test
score obtained by combining the rank score of all the three
tests.

The present Study makes an extensive use of Secondary data
of rainfall in Kashmir Province (data recorded at Srinagar,
Pahalgam, Kokernag, Qazigund, Gulmarg and Kupwara for
the period 1996 to 2010.) Annonymous (2010-2011).Table 1
depicts the average monthly rainfall(mm) at six different
locations. The data sets were classified as location wise and
over all.

Classify the Suitable probability distribution:-

Results and Discussion

Table 2: Average monthly rainfall (in mm) from (1996-
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Year 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Srinagar 78.24 48.67 45.75 32.25 33.25 43.20 35.50 73.66 52.92 56.67

Pahalgam 136.34 107.22 92.00 78.58 76.08 75.92 80.20 123.50 81.33 108.33

Kokernag 105.25 91.44 63.22 50.50 42.75 56.58 58.15 73.83 55.92 92.25

Qazigund 158.50 114.00 94.00 69.35 68.00 62.58 105.24 109.08 83.83 106.25

Gulmarg 128.66 115.12 130.58 98.92 88.67 73.17 87.38 110.25 88.08 138.58

Kupwara 101.15 69.12 71.83 55.63 47.82 65.33 70.25 95.00 72.40 80.83

Year 2006 2007    2008 2009 2010

Srinagar 73.97 41.82 54.14 44.86 70.64

Pahalgam 126.23 76.77 86.52 93.72 128.60

Kokernag 80.58 59.42 101.28 91.74 102.21

Qazigund 117.25 73.32 89.61 82.54 100.65

Gulmarg 138.69 78.15 101.91 77.76 117.20

Kupwara 99.73 54.52 82.46 76.13 101.36

Table 3: Descriptive Statistics for rainfall (mm) data for different locations.

Location
Year of record Min Max Av. S.D S.E Co-efft

of SK

Co-efft of

Kurtosis.

Srinagar 1996-2010 32.25 78.24 50.01 15.92 5.04 0.766 -0.351

Pahalgam 1996-2010 75.92 136.34 95.95 21.72 6.87 0.839 -0.620

Kokernag 1996-2010 42.75 105.25 68.98 20.79 6.57 0.645 -0.909

Qazigund 1996-2010 62.58 158.50 97.08 28.56 9.03 0.895 1.266

Gulmarg 1996-2010 73.17 138.69 105.94 22.05 6.97 0.123 -1.346

Kupwara 1996-2010 47.82 101.36 72.94 16.18 5.11 0.398 0.008

The Statistical parameters of the data series recorded in table 2,
show that there is a large variation in the rainfall distribution
pattern .Gulmarg is having minimum value of Coefficient of
Skewness and Kurtosis where as Qazigund is having
maximum value of Skewness and Kurtosis. In the present
study estimation of different statistical parameters,
particularly coefficient of skewness and kurtosis. Anderson-
Darling, Kolmogorov-Smirnov and Chi-square tests were used
in selecting the best fit model for estimation of expected
rainfall.
The test Statistics Anderson-Darling (A ), Kolmogorov-
Smirnov(D) and Chi-square(X ) for each location were
computed for 11 probability distributions. The probability
distribution having location wise rank first and over all first
rank as per three test statistics were presented in table4.The
probability distributions were identified as the best among the
11 based on three test statistics.

2

2

Table4:-Location wise and over all test ranking first position.

Study Anderson Darling Kolmogrov Smirnov Chi-Square

Data Distribution Statistics Distribution Statistics Distribution Statistics

Srinagar Lognormal 0.897 Pearson(5P) 0.995 Gamma(3P) 1.096

Pahalgam Weibull(3P ) 1.049 G.Extreme 0.913 G.Extreme 0.985

Kokernag Lognormal(3P) 1.132 Gamma(2P) 1.234 Lognormal 1.123

Qazigund Gamma(2P) 1.123 G.Extreme 1.004 Pearson(5P) 1.086

Gulmarg Lognormal 1.243 Lognormal 1.065 Lognormal 1.005

Kupwara Lognormal 1.201 Lognormal 1.056 Lognormal 1.045

Over all Lognormal 1.104 Lognormal 1.100 Lognormal 1.010

The combination of total test score were obtained for all 11
probability distributions. The distributions which were having
highest score were presented in table5.
Table5:- Score wise suitable fit probability distribution.

Study Distribution with highest score

Data Distribution Score

Srinagar Lognormal and Pearson(5P) 26

Pahalgam Gen.Extreme 27

Kokernag Lognormal 28

Qazigund Gen.Extreme and Pearson(5P) 24

Gulmarg Lognormal 30

Kupwara Lognormal 28

Over all Lognormal 28

Conclusion
The analysis of the data giving summary statistics(i.e mean,
median, standard deviation, coefficient of skewness and
coefficient of kurtosis along with three test statistics value, i.e

(Anderson Darling, Kolmogrov -Smirnov and Chi-Square test
) revealed that the distribution pattern for different data sets
can be identified by utilizing different probability
distributions and verifying their significance by using
different goodness of fit tests, depending upon knowledge and
experience.
The data regarding rainfall pattern showed that rainfall pattern
varies from one place to another depending upon geographical
location, a prediction for the whole state is of limited use. Out
of several probability models selected and verifying their
significance at different geographical locations, Lognormal
and Pearson(5P) yielded good for Srinagar, General Extreme
value for Pahalgam, General Extreme and Pearson(5P) for
Qazigund and Lognormal for Gulmarg and Kupwara. The
suitable probability distribution for different locations was
found to be different. However for over all Kashmir Province
Lognormal yielded suitable fit as per three test statistics the
values obtained were Anderson Darling (1.104), Kolmogrov
– Smirnov( 1.100) , and Chi-Square(1.010). One can still
consider few other models, Out of possible models, the
suitable model will be selected by utilizing different goodness
of fit tests.
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Abstract

In research, one of the first things that one has to do is to identify variables, which are described on four major scales.

nominal, ordinal, interval, and ratio. An ordinal scale of measurement looks at variables where the order matters but the

differences do not matter. A Likert-type question asks respondents to select one of several (usually five or seven) responses that

are ranked in order of strength. Likert scales, which are a favorite tool in psychological research, are regularly analyzed as

interval-level data with parametric tests. Likert scales are not interval-level data; they are ordinal scales because the participant

ranks a response to an item with unequal intervals between the values.With ordinal data, it is inappropriate to compute means,

variances and standard deviations hence parametric methods normally cannot be used while testing the hypothesis.

Nonparametric (NP) methods are often the only way to analyze such data and draw statistical conclusions. This study describes

use of NP methods in data analysis an all types of research in education..

Keywords: Ordinal scale, Likert scale, Testing of hypothesis, NP methods
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1. Introduction:

2. Research methodology

3. Ordinal Scale:

Statistics is a way to get information from data. A person has
the data and needs to apply statistical techniques to get the
information he requires. Descriptive statistics deals with
methods of organizing, summarizing and presenting data in a
convenient and informative way. Inferential statistics is a body
of methods used to draw conclusions or inferences about
characteristics of populations based on sample data. Statistical
inference problems involve three key concepts: the
population, the sample and the statistical inference. A
population is the group of all items of interest, frequently very
large and may in fact, be infinitely large. A sample is a set of
data drawn from the population. . A descriptive measure of a
sample is called statistic. We use statistics to make inferences
about parameters. Statistical inference is the process of making
an estimate, prediction, or decision about a population based
on sample data.

An exhaustive study of various text books, research articles
and materials pertaining to nonparametric(NP) tests was
carried out, with the aim of understanding its use in data
analysis.

The objective of statistics is to extract information from data.A
variable is some characteristic of a population or sample. The
values of the variable are the possible observations of the
variable. Data are the observed values of the variable which are
of three types, interval, nominal, and ordinal data. Interval data
are real numbers such as height weight etc. The values of
nominal data are categories, for example responses to
questions about marital status . Ordinal data appear to be
nominal, but their values are in order.
For example we can record the student's evaluations as poor-1,
Fair-2, Good-3,Very good-4 and Excellent-5 . Because the
only constraint that we impose on our choice of codes is that

the order must be maintained, we can
use any set of codes that are in order. For example, we can also
assign the codes as Poor-6, fair-18, good-23, Very
Good-45 and Excellent-88.In interval data the intervals or
differences between values are consistent and meaningful for
ex. the difference between marks of 85 and 80 is the same that
exists between 75 and 70. But in
ordinal data, using 1-2-3-4-5 and 6-18-23-45-88 coding ,the
difference between excellent and good is not same in spite
both are valid coding systems.

A Likert scale is a psychological measurement device which
functions by having a person complete a questionnaire that
requires them to indicate the extent to which they agree or
disagree with a series of Statements.. The Likert scale is named
after its creator Rensis Likert who developed in 1932. In
survey research Likert scales are the most commonly used
type of scale.

Many people confuse the term s Likert scale and Likert item.
Each Likert scale consists of several Likert items. A Likert
item is an individual statement or question which asks a person
to indicate the extent to which they agree by choosing one of
several rank options. Likert items usually offer participants a
choice between five and seven ranked options, with the
middle option being neutral. Likert items are used to measure
respondents' attitudes to a particular question or statement. To
analyze the data it is usually coded as follows.
1 = Strongly disagree ; 2 = Disagree; 3 = Neutral ; 4 =
Agree ; 5 = Strongly agree
One must recall that Likert-type data is ordinal data, i.e. we
can only say that one score is higher than another, not the
distance between the points.

When it comes to analysis, we are often faced with choosing

4. Likert scale:

4.1 Likert Scale Vs Likert item

5. Median as a measure of central tendency:
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between many different tools. We have a large dataset filled
with information, but if we use different analysis methods, we
may get different results. One of the most common errors when
it comes to survey research comes from this issue, and
interestingly it is one of the most basic types of analysis:
Mean Vs. Median.Let's say we run a customer satisfaction
survey with a sample of 9 and rate their overall satisfaction
scores on a scale of 1 to 10. We get an average of 5.22. We
know that in general, we tend to retain customers with a score
over 3, so we are satisfied, because this indicates that we are
still above where we want to be. But then, suddenly, we lose 6
of those 9 customers. We go back to look at our data, and we
find these scores: 1, 3, 3, 3, 3, 5, 9, 10, 10The median of this
group is a 3, indicating that at least half of our customers or
more were unhappy. The scores became lopsided because of
the unexpected 10's, and we missed out on an important part of
our data – the midpoint that indicated that as many as half of
our customers or more were dissatisfied with our company.
Whenever a graph falls on a normal distribution, using the
mean is a good choice. But if our data has extreme scores (such
as the difference between a millionaire and someone making
30,000 a year), we will need to look at median, because we'll
find a much more representative number for our sample.
With Likert scale data we cannot use the mean as a measure of
central tendency as it has no meaning i.e. what is the average
of strongly agree and disagree? Then one of the appropriate
measure is the median. The best way to display the
distribution of responses i.e. (% that agree, disagree etc) is to
use a bar chart.

Hypothesis testing is a procedure for making inferences about
populations. While using most popular tests like t-test, z-test,
F-test, researcher makes some assumptions about the parent
population from which the sample is drawn. Also these tests
require that the populations be normally distributed. But if the
data is extremely non normal the above tests are invalid.
Among the primary assumptions of parametric statistics is the
assumption that the data is normally distributed. Many
researchers don't explicitly check the assumptions of
parametric tests. Issues surrounding normality assumptions
alone are quite complex. Some variables tend to be
positively skewed and are non-normal (Heiman, 2006). There
are even complications for variables that are more likely to be
normal. For instance, in small samples, there is no way to be
sure that the normality assumption has been met (Hill &
Lewicki, 2007). Even in large samples, in which a variable's
distribution may seem normal, the true population distribution
may not necessarily be normal.

Under the situation of ordinal data, non normality, small
sample and unknown assumptions of the population parameter
nonparametric tests are used.

For example, the center of a skewed distribution, like income,
can be better measured by the median where 50% are above the
median and 50% are below. If we add a few billionaires to a
sample, the mathematical mean increases greatly even though
the income for the typical person doesn't change.When your
distribution is skewed enough, the mean is strongly affected by
changes far out in the distribution's tail whereas the median
continues to more closely reflect the center of the distribution.

If we don't meet the sample size guidelines for the parametric
tests and we are not confident that we have normally

6. Testing of Hypothesis:

7. NPtests:

8. Reasons to Use Nonparametric Tests:
8.1: Our area of study is better represented by the median

8.2: We have a very small sample size

distributed data, we should use a nonparametric test. When we
have a really small sample, we might not even be able to
ascertain the distribution of our data because the distribution
tests will lack sufficient power to provide meaningful results.

Typical parametric tests can only assess continuous data and
the results can be significantly affected by outliers.
Conversely, some nonparametric tests can handle ordinal data,
ranked data, and not be seriously affected by outliers.

An example:
Suppose we have a sample of critically ill patients. The

sample contains 20 female patients and 19 male patients. The
variable of interest is hospital length of stay (LOS) in days, and
we would like to compare female s and males. The histograms
of the LOS variable for males and females shows that the
distribution for females has a strong right skew. If the mean for
females is 60 days while the median is 31.5 days. For males,
the distribution is more symmetric with a mean and median of
30.9 days and 30 days, respectively. Comparing the two
groups, their medians are quite similar, but their means are
very different. This is a case where the assumption of
normality associated with a parametric test is probably not
reasonable. A nonparametric procedure would be more
appropriate.

If we draw 100 random samples of 100 adults each from the
general population, and compute the mean height in each
sample, then the distribution of the standardized means across
samples will likely approximate the normal distribution (to be
precise, Student's distribution with 99 degrees of freedom;
see below). Now imagine that we take an additional sample in
a particular city (A) where we suspect that people are taller
than the average population. If the mean height in that sample
falls outside the upper 95% tail area of the distribution then
we conclude that, indeed, the people of cityAare taller than the
average population.
In the above example we relied on our knowledge that, in

repeated samples of equal size, the standardized means (for
height) will be distributed following the distribution (with a
particular mean and variance). However, this will only be true
if in the population the variable of interest (height in our
example) is normally distributed, that is, if the distribution of
people of particular heights follows the normal distribution
(the bell-shape distribution).

8.3: We have ordinal data, ranked data, or outliers that we
can't remove

9. Nonparametric tests as an alternative for parametric
tests

(1)

(2)

t

t

t
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(3)

(4)

.

For many variables of interest, we simply do not know for
sure that this is the case. For example, is income distributed
normally in the population? -- Probably not.

The incidence rates of rare diseases are not normally
distributed in the population, the number of car accidents is
also not normally distributed, and neither are very many other
variables in which a researcher might be interested.

The table below summarizes considerations for choosing
a non-parametric versus parametric test

Parametric Nonparametric

Assumed distribution Normal Any

Assumed Variance Homogeneous Any

Typical data Ratio or Interval Ordinal or nominal

Data set relationship Independent Any

Usual central measure Mean Median

Benefits Can draw more conclusions Simplicity; less affected by

outliers

Tests

Choosing Parametric test Nonparametric test

Correlation test Pearson Spearman

Independent measures
two groups

t-test Mann-Whitney test

Independent measures,>2 groups One way ,independent measures,
ANOVA

Kruscal-Wallis test

Repeated measures,2 conditions Matched pair,t-test Wilcoxon test

Repeated measures,>2 conditions One way ,repeated measures,
ANOVA

Friedman’s test

10. How to identify Non-normal distribution:

11. Limitations of NPtests:

It can sometimes be difficult to assess whether a continuous
outcome follows a normal distribution and, thus, whether a
parametric or nonparametric test is appropriate. There are
several statistical tests that can be used to assess whether data
are likely from a normal distribution. The most popular is the
Kolmogorov-Smirnov test, Each test is essentially a
goodness of fit test and compares observed data to quantiles of
the normal (or other specified) distribution. The null
hypothesis for each test is H : Data follow a normal distribution
versus H : Data do not follow a normal distribution. If the test is
statistically significant (e.g., p<0.05), then data do not follow
a normal distribution, and a nonparametric test is warranted. .
The most practical approach to assessing normality involves
investigating the distributional form of the outcome in the
sample using a histogram and to identify the shape of the
distribution.

Nonparametric tests have the following limitations:
Nonparametric tests are usually less powerful than
corresponding tests designed for use on data that come from a
specific distribution. Thus, we are less likely to reject the null
hypothesis when it is false.
Nonparametric tests often require us to modify the hypotheses.
For example, most nonparametric tests about the population

0

1

center are tests about the median instead of the mean. The test
does not answer the same question as the corresponding
parametric procedure.

One can study in detail Kolmogorov Smirnov test of goodness
of fit to check the validity of a particular distribution. Also the
above study leads to have a further research on several NP tests
mentioned in the table of parametric Vs Nonparametric tests .

Nonparametric tests do not rely on assumptions about the
shape or parameters of the underlying population
distribution. . If the data deviate strongly from the assumptions
of a parametric procedure, using the parametric procedure
could lead to incorrect conclusions. We should be aware of the
assumptions associated with a parametric procedure and
should learn methods to evaluate validity of those
assumptions. If we determine that the assumptions of the
parametric procedure are not valid, use an analogous
nonparametric procedure instead. The parametric assumption
of normality is particularly worrisome for small sample sizes
(n < 30). Nonparametric tests are often a good option for these
data. It can be difficult to decide whether to use a parametric or
nonparametric procedure in some cases. Nonparametric
procedures generally have less power for the same sample size
than the corresponding parametric procedure if the data truly
are normal. Interpretation of nonparametric procedures can
also be more difficult than for parametric procedures.

1. Conover WJ. Practical Nonparametric Statistics, 2
edition, NewYork: John Wiley and Sons.

2. Siegel and Castellan. (1988). "Nonparametric Statistics
for the Behavioral Sciences," 2nd edition, New York:
McGraw-Hill.

3. Business statistics: G.C. bery Tata macgraw Hill
education Private Limited,new Delhi, 3 edition

4. Complete Business statistics: Amir D. Aczel,Jayavel
Sounderpandian, Tata Mac graw hill Sixth edition

5. Statistics for Business and economics: Anderson,
Sweeney, Williams Thompson South western Eighth
edition
www.statsoft.com/textbook

7. Walsh, J.E. (1962) Handbook of Nonparametric
8. Statistics, NewYork: D.V. Nostrand.
9. Conover, W.J. (1980). Practical Nonparametric Statistics,
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