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I, on my behalf and on behalf of National college of Business Administration and
Economics and the Islamic Countries Society of Statistical Sciences take this opportunity
to thank you for sparing your precious time.

| thank Mian Shamim Haider, Chairman, NCBA&E and former Federal Minister for
Railway, who for the love of education, has dedicated himself to the spreading of
knowledge. | deeply appreciate his efforts for NCBA&E programs by creating alliances
amongst statisticians and encouraging us in organizing such conferences for exchange of
knowledge and experiences.

It is our cherished desire that we make intensive and sustained struggle to expand the
horizons of research in general and particularly in Statistics. Statistical scientists of
academia by sharing their scientific potential and expanding their databases will help
Pakistan by bringing technology to their door-steps which, of course, could be utilized for
the betterment of the Muslim Ummah.

The society, which would be celebrating its 25 years journey next year, was
established way back in 1988, during the first Islamic Countries Conference on Statistical
Sciences held at Lahore.

| feel really proud of its existence, as the Society had held eleven Islamic Countries
Conferences on Statistical Sciences at Lahore, Morocco, Malaysia, and Indonesia, and
numerous national conferences, seminars and workshops in Pakistan. The 12th
Conference will be held in Doha, Qatar on December 21-24, 2012.

We need to look up to our ancestral scientific legacy. We cannot revive our scientific
heritage by putting education outside the framework of national activities and seeking
assistance from outside Islam. We need program with faith and follow the footsteps of
our administrative giants. Hazrat Omar (RS); bravery and intellect of Hazrat Ali (AS).
We had created and established many great educational institutions in the past but we
could not sustain those great universities. We let others destroy our scientific and
academic institutions and libraries which were rich and well established in Baghdad,
Cordoba, Seville, Cairo, Toledo, and Fez. The calamity of oblivion of Islamic thoughts
still persists. In the past our Ulemas were scientists and our scientists were renowned
Ulemas. They were Imams, scientists and poets, who produced un-precedent inventions,
discoveries, and philosophy. Now, unfortunately our Ulemas are considered as terrorists
and terrorists are considered Ulemas. Those are still the bases of current scientific
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advancements in the world. We were no doubt proud of Muslim scientists and their
philosophic thoughts. Even now we have noble laureates in the Muslim world which
show that we have the potential of becoming great scientists, social scientists and
philosophers. We should not forget our past and current achievements but unfortunately,
we still seem to live in Mohanjo Daro and pre-Egyptian civilization. It is still a common
sight of wooden bullock driven carts on broken roads alongside Pajero and BMW
running on Motor Ways in Pakistan. We are still proud of our ancestors and take pride in
what they had achieved in the fields of science and technology. They excelled others in
their achievements in many aspects of contemporary sciences. They kindled the lights of
knowledge around the globe and shared unreservedly the fruit of their learning with
others. It paints of very dismal and gloomy picture when we look at our present status
and the directions of which we are heading today. | am not talking about the Muslim
scientists; |1 am talking about the overall status of science and technology in the Muslim
World. In the past, other nations learnt many things from us. Now, we will have to make
advancements in the current state of our knowledge at an accelerated pace as a religious
obligation. With committed and devoted applications, we can recreate, under the new
system of coordination and interaction among Muslim scientists and scientific centers of
Fez, Azhar, Maragha, Iran, Cordova, Grenada, Baghdad, Basra, Tashkent, Bukhara and
Samarkand. These were the places where scientists from both East and West were
attracted to. At this point, in our history, the Muslim communities have produced
Scientists who were capable of excelling in their areas of specializations and were able to
contribute significantly. However, this is very unfortunate that Muslim Ummah is unable
to utilize the potential of their capable scholars and scientists. Unfortunately these
persons have been serving the Western societies. It is an economic reality that wealth
migrates to safe abodes. The same is true for the scientists and technologists who are
attracted towards seats of learning and places of appreciation. They migrate to places
where they are secure, welcomed, honoured and nurtured. | am sure you will agree with
me that this is an opportune time to accept the challenges of rediscovering the glory of
past and leading scientists to enter the 21st Century with prestige, honour and respect. It
is a common question, “how long will it take us to revive our scientific and cultural
supremacy?” I believe, if we take faith like our ancestors and act with their dedication
and commitment, certainly, it will not take us too long to achieve the same heights of the
past glory.

There are 57 Muslim countries with more than one billion population, which account
for more than 25% of the World population. Everywhere the physical and human
resources remain under-utilized. We need collective self-reliance in the Islamic
Community, mutual cooperation and extensive exchange of scientists. The current state
of Muslim world is due to decline in the knowledge of science and technology where
Muslims had played a leading role in the past.

The theme of this conference is “Official Statistical and its impact on Good
Governance and economy of Pakistan”

Official Statistical provide a true picture of a country and is an important element of a
democratic society. People have been collecting official statistics since ancient times.
Hindu Veda, old testaments, and Holy Quran and other divine scriptures had been talking
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about people, its structure, economy and administration. Some scientific surveys had
been conducted for good governance during Khalifat period.

In Pakistan, we did not get our share of statistical organization set up at the time of
partition and consequently Pakistan had established Central Statistical Office in 1950.
The first census was held in 1951. On the academic side, departments of statistics were
established one in Dhaka and one in Lahore under the able leaders of Dr. Q.M. Hussain
and Dr. M. Ziauddin. The discipline of statistics took its proper status now. Pakistan
Statistical Association was also established in 1950 under able leadership of Dr. M.
Ziauddin.

Prof. Dr. R.A. Fisher and P.C. Mahalanobis and many internationally renowned
statisticians visited Pakistan and attended the Conferences. But unfortunately, PSA had
become defunct.

We in 1988 held first Islamic Countries Conference on Statistical Sciences in Lahore
and constituted Islamic Countries Society of Statistical Sciences with HQ at Lahore. We
held Conferences and published its proceedings regularly.

We also published Pakistan Journal of Statistics in 1985 and since then we had been
publishing it regularly without break. It has now entered 27th year of publication. The
28th volume is in press. It is enlisted in ISI Thomson and is one of 116 statistical journals
of the world. Its impact factor has been doubled this year and is one of the two journals in
statistics from Islamic Countries.

ISOSS and PJS should provide platform for the Pakistani Statisticians and should give
a lead to Pakistan to be one of the statistically advanced countries.

Official Statisticians should play their role as Bureau of Census. Washington D.C.
had played its role in developing statistics. Many techniques were developed and
discovered by statisticians working in Bureau of Census. Similarly, I wish our Pakistan
Bureau of Statistics should be able to develop and discover new statistical technologies.
There are many areas where they can work and undertake research. Training Wing and
R&D Sections of Pakistan Bureau of Statistics should work together and try solutions to
many unsolved problems of official statistics. There are many new areas where they can
work.

| am sure, if they call for academicians in the area, when there are now more than 100
Ph.Ds in Statistics in Pakistan and are very capable. Ph.Ds who can help Pakistan Bureau
of Statistics in their endeavor of finding new technologies for improving Pakistan
economy.

| strongly believe that planning has to be knowledge based and to be monitored by a
strong team of statisticians. At present, there is no interaction between academicians and
Statistics Officials at Federal as well as provincial levels. If Official Statistics is to be
improved, academia must be involved very effectively and if statistical agencies need
qualified incumbents, statistical agencies must be effectively involved in colleges and
universities so that statisticians produced by colleges and universities are directly
inducted in statistical organizations.

I will be talking on this aspect after this ceremony.



As | mentioned earlier, statistics and information are the basic ingredients of any
development plan. | believe that the basic information, accurately collected and
scientifically analyzed are the imperatives of planning in the countries.

| foresee 1SOSS would develop into as a World Forum that can be managed on a
collective vision of its active members. | invite all participants to become active member
of the society. Dignity of top statisticians working both in public and private sectors is a
pre-requisite to Society’s strategy and action plans.

In the past, | proposed to institute a number of awards for young statisticians which
could not be implemented for want of responses from statisticians, students, teachers and
professionals. | am going to propose ISOSS Awards and hope that this time support will
be received from all over.

I am also proposing to Government of Pakistan to create a new cadre of Para-
Statisticians who have specific qualifications for the positions. A detailed report is being
prepared. | will be talking about this cadre in my next talk. | once again thank you all for
attending the conference and making it a great success.

Thank you.
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ABSTRACT

The objective of the study was to investigate the effects of instructional technology on
students’ learning. Five heads and head mistresses of Government Boys and Girls
Secondary Schools of Wah Cantonment area were selected for the study. These schools
were selected on two bases: Masters and Graduate Teachers, and schools having both arts
and science streams. A questionnaire was statistically prepared for heads and head
mistresses to take their opinion about the use of instructional material for effective
learning. Percentage method was applied for data analysis by using Statistical Package
for Social Sciences (SPSS). Major findings indicated that instructional technology is
helpful to increase the efficiency of students’ learning; improve the standard and quality
of education, and teachers’ behavior and classroom instruction; support learning activity;
realize desirable teaching-learning objectives; bring accuracy in learning and take first-
hand experience. Instructional technology is integral part of teaching-learning process.
Instructional technology is the backbone of teaching process. Instructional technology
acts as a tool for effective learning.

KEYWORDS
Students; Teachers; Teaching Process; Learning; Teaching-learning Process.

1. INTRODUCTION

Goal of education is attained when teaching acts as an art as well as science. When
the imaginative and artistic abilities of the teachers are shown for creating worthwhile
situation in class, it acts as an art and when teachers use logical, mechanical and
procedural steps to attain goals, teaching becomes science (Joshi, 2005).

According to Khan (2011), just transferring of information to students is not teaching.
Teaching is a planned activity about how to teach and guide the students for maximum
learning. Teaching is a dynamic process in which all effort is put to maximize the
learning experiences. Teaching is a way to improve thinking, understanding and learning
process by utilizing several methods, techniques and instructional aids to improve the
quality of instruction.

Quality of instruction is directly linked with the way the teachers teach in the
classrooms. Teachers utilize several methods, techniques, strategies and instructional aids
to make their teaching effective. They know that without using all these, they would not
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be able to achieve their desired objectives. To achieve these objectives, they utilize
technology in the classroom in a proper way.

Meaning of technology is different in the context of education. Before defining
instructional technology, it is desirable to clear the concept of technology.

2. DEFINITION OF TECHNOLOGY

Naughton (1986) (as cited in Aggarwal, 1995) argued that technology can be
considered as things as well as a social process. When we apply scientific and systematic
knowledge to the practical work by involving 2 M’s — man and machines, it is termed as
technology of things. When we apply scientific and systematic knowledge to the practical
work by involving hierarchical order, it is called as technology of social process. So it is
not only the “tool” for the development of science but also the “change” in the social
process.

Hiera (1976) (as cited in Aggarwal 1995) said that when scientific knowledge is
applied to the practical purpose, then it is called technology.

All definitions show that the practical application of technology is to attain the
specific purpose. In this way it plays two important roles, i.e. application of scientific
knowledge and attainment of pre-determined objectives as it is a man made device to
produce a reproducible effect.

So there is an ample reason to use technology in the classroom. When technology
applies in the educational setting, it is termed as educational technology. Instructional
Technology, Educational Technology, Audio-visual aids, Educational communication
Technology, Audio-Visual Media, Learning Resources, Instructional or Educational
Media, all have approximately the same meaning due to their same purpose, i.e.
achievement of objects, goals or purpose. Hence instructional technology is the part and
section of educational technology.

3. DEFINITION OF EDUCATIONAL TECHNOLOGY:

Unwin (1969) (as cited in Aggarwal 1995) argued that practical application of new
and innovative skills and technology to impart knowledge and training by using media
(print and electronic), new teaching method and provision of congenial atmosphere in
which students are free to grow is educational technology.

Hadden (as cited in Aggarwal 1995) defined it as educational technology is concerned
with theory and practice applicable to education by applying design and use of messages
to control environment.

Leith (1967) (as cited in Aggarwal 1995) said that use of scientific, practical,
procedural, and systematic knowledge about learning and its conditions to enhance the
teaching-learning process is educational technology.

4. SCOPE OF EDUCATIONAL TECHNOLOGY

Aggarwal (1995) stated that scope of educational technology is as wide as education
itself. Its scope ranges from the concrete educational process to the most abstract one that
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includes the use of hardware, software and system analysis. There are three major areas
of education in which technology has direct linkage:

1. Technology related to general education, administration and management

2. Technology related to general educational testing

3. Technology related to general instructional process

Rashid (2007) stated that research on educational technology always have an
ambiguous agenda. Its agenda aim is to increase the efficiency of current practices,
pedagogical change, design the science, address to the basic issues of teaching-learning
process and social organizational structure. Because of its broad agenda, it utilizes all
methodologies applied in social and life sciences.

Rashid (2007) viewed that educational technology promotes constructive and
productive relation among new facilities and other factors that affect theory and practice
of education. Educational technology embraces the utilization of new apparatus,
equipments, methods, techniques, and their selections, adoption and coordination for
effective learning. The shift is from predominantly intuition to critical, procedural,
systematic and analytical approach. This shift includes adequate objectives; and proper
use of appropriate technology for the effective assessment and modification of the
students’ learning. So the importance of technology in education settings is quite evident.

Learning does not occur in a vacuum. It takes place in an environment where
instructional practices are appropriate to previous knowledge, cognition, aptitude,
attitude, styles and strategies of thinking and so on.

Marshall, (2002) said that it is necessary to find out the ways to successful application
of these technologies. Now the shift is from its applicability to its impact on student’s
effective learning.

New technology is immensely used in instruction. Instruction is no more without
technology. Instructional Technology is used for teaching any subject assessing students’
achievement and behavior; checking the attainment of instructions, objective; and
modifying students’ behavior etc.

5. INSTRUCTIONAL TECHNOLOGY:

Richart (2002) defined that instructional materials mean written and published
textbooks and other supplementary materials (used by teachers in teaching) required in
school.

Aggarwal (1995) stated that instructional technology is a system of 5 M’s i.e.
(machines, materials, media, men, and methods) which are inter-related with each other
and work for the common cause i.e. fulfillment of specific educational objectives.

The description of 5 M’s is:
Machines: Electronic or non-electronic
Materials: Teaching aids, text books or any supplementary material
Media: Print and Electronic
Men: Personnel involved in education process i.e. teachers, students, advisors etc.
Methods: Teaching methods to impart education
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According to Aggarwal (1995), instructional technology is an applied or practical
study where aim is to maximize the educational effects on student’s learning, controlling
educational purposes, educational content, teaching aids, teaching methods and materials,
educational environment, conduct of students, behavior of teachers or instructors; and
interrelation of students with teachers/instructors, teaching methods with objectives and
content, educational content with teaching aids, and so on and so forth.

Instructional technology plays two roles — firstly introducing technological
innovations in the field of education and secondly to optimize students’ learning.

Mckown and Roberts (as cited in Aggarwal 1995) argued that instructional
technology is supplementary devices by which the teacher, through the utilization of
more than one sensory channel, is able to clarify the concepts of students.

Instructional technology is concerned with determining and providing appropriate
stimuli to the learner to produce certain types of responses for making learning more
effective.

Print, non-print or combination of both is instructional technology. Instructional aids
are divided into two categories: basic and non-basic material.

Basic Material

Curriculum is considered as basic materials and adopted as a primary means to help
students for the attainment of program outcomes. Subject-matter of Textbook and the
educational approach also need to be considered as the basic learning material for
students’ proper learning. The construction of the content of instructional materials is an
ongoing process. As the new technology is added, its contents will progress with the
speed of its development.

Textbooks, supplementary reading materials, apparatus, tools, charts, maps etc. even
pen pencils, chalk, notebooks used by the teachers and students, all are referred as basic
learning materials. Today, supporting teaching materials cover both projected and non-
projected aids. Some of these aids are costly or require advanced technology and
handling perfection so these expensive aids have little attention of the teachers.

Instructional techniques are important as they influence students’ academic
achievement, behavior modification and other outcomes. Instructional materials provide
the physical material to optimize the students’ learning.

Instructional materials are helpful to direct the teachers how to teach and instruct,
how to impart scientific knowledge, how to develop them professionally etc. Instructional
materials are acting as a tool to promote standardized science education. Such materials
are undoubtedly useful for the improvement of curricula and leave a deep impact on
everyday teaching.

Non-Basic Material

Specially designed materials according to the need of circumstances, resources for
individualized learning, library books, pamphlets etc. are non-basic materials. These aids
are used by the subject specialists, teachers and administrators. For the selection of non-
basic material, it is required to select them on the basis of predetermined objectives and
program outputs.
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6. IMPORTANCE OF INSTRUCTIONAL TECHNOLOGY

Vicarious experience can be gained from still pictures, films, filmstrips, resource
persons, simulations, mockups, television and the like. The more concrete and realistic
the vicarious experience, the more nearly it approaches the learning effectiveness of the
first level. Of course, unless the learner realizes that he is dealing with a substitute; his
learning may not be comparable to that of real-life learning.

According to Aggarwal (1995), instructional technology are those devices that help in
clarification, establishment and correlation of different and complex concepts and enable
the teachers to make their teaching concrete, effective, efficient, meaningful etc. They are
helpful in promoting the learning process i.e. motivation-clarification-stimulation. The
purpose of using instructional media is to clear the channel between learner and
supportive materials. The basic assumption underlying audio-visual aids is that learning
clear the understanding of the students from sense experience. The teacher must “show as
well as tell”. Audio-visual aids provides significant gains in informational learning,
retention and recall, thinking and reasoning, activity interest imagination, better
assimilation and individual’s development. These aids are considered as the best stimuli
for learning these areas i.e. why, what, how, when and where and answer the natural
curiosity of the child by answering these questions. The most complex concepts become
clearer by intelligently and skillfully designed teaching aids.

The audio-visual aids are the best motivators. The students reduce verbalism by taking
clear ideas and bringing accuracy in learning. When our senses are involved, formation of
clear images is confirmed. It is beyond doubt that the first-hand experience is the best type
of educative experience. But it is neither practicable nor desirable to provide such
experience to pupils. Substituted experiences may be provided under such conditions. There
are many inaccessible objects and phenomena. For example, it is not possible for an
average man to climb the Mount Everest. There are innumerable such things to which it is
not possible to have direct access so, in all such cases, these aids help us.

“Mere chalk and talk” do not fulfill the teaching requirements. Provision of variety of
tools for classroom teaching enhances students’ learning. When audio-visual aids are
employed, the chances of freedom for children will increase as they are free to move,
walk, talk, comment etc. In such congenial atmosphere of classroom, students start work
because they want to work not because of their teachers’ willingness. Many teaching aids
invite students to handle them so they will become more confident as compare to earlier.
Audio-visual aids contribute to increase receptivity. The maxims of teaching are properly
utilized with the help of instructional technology.

Teaching-learning process retains attention. Instructional technology is that helping
aid that capture and sustain the students’ attention and interest throughout the studies.
The use of audio-visual aids provides a touch of reality to the learning situation.

Gillani (2005) stated that the use of a variety of audio-visual aids helps in meeting the
needs of different type of students. Use of audio-visual aids stir the imagination, thinking
process and reasoning power of the students and calls for creativity, and inventiveness
and other higher mental activities of students and thus helps the development of higher
faculties among the students. Use of audio-visual aids helps in the learning of other
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concepts, principles and solving the real problems of life by making appropriate positive
transfer of learning and training in the classroom. A balanced, rational and scientific use
of these aids develops motivation, attracts the attention and interest of the students and
provides a variety of creative outlets for the utilization of their tremendous energy and
thus keeps them busy in the class work in this way, the overall classroom environment
becomes conducive to create discipline.

There is no substitute of first-hand experience in the educational settings. There are
many things on which it is not possible for the teacher to involve students in such
experiences. So in all such conditions, it is preferable to use them.

What is gained in terms of learning, need to be fixed and imprint on the minds of the
students. Instructional technology helps in achieving this objective by providing several
activities, experiences and stimuli to the learner.

Due to the importance of these aids, it is desirable to find out the heads views about
the use of instructional technology for better and effective learning. The literature shows
the importance of these aids, whether heads give importance for utilizing it and how
much importance they are given to these aids; this is the concerned area of this study.

7. RESEARCH METHODOLOGY

7.1 Sample

The sample was consisting of five head masters and head mistress of Government
Secondary Schools having both arts and science stream in Wah Cantonment area. These
schools were selected on the basis of the qualification of head masters and head mistress as
Masters.

7.2 Research Instrument

A self-developed questionnaire on three point rating scale was administered to check
their views about the impact of instructional technology on students’ learning and its
importance in teaching-learning process. The questionnaire was thoroughly examined and
validated by experts to check the appropriateness of items.

7.3 Collection of Data

Data was collected for study through questionnaire which was approved by the
supervisor and validated by the experts. The researcher herself visited the schools. The
questionnaire was given to the heads that was completed in the stipulated period of time.

7.4 Analysis of Data

The data was analyzed by using Percentage. According to Garrett and Woodworth (2011),
it is feasible to apply it when sample exhibits a certain behavior or possess a definite attitude
or other characteristics when it is impossible to measure these attributes directly.

Table 1: Motivation to Teachers from Heads
To some
extent
f % f % f % f %

3 |60%| 2 |40% |00| 0% | 5 | 100%

Agree Disagree Total

Statement

Heads motivate the teaching staff of
their school to use audio-visual aids.
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Table 1 show that the majority (60%) of the heads agreed that teachers gain
encouragement from heads to use audio-visual aids to make their teaching attractive.
Some (40%) of the teachers said that effective learning is possible if heads boast-up
teachers to use audio-visual aids in the classroom instructions but heads do not motivate

the teachers to use them in classroom.

The graphical representation is shown in figure 1.

Motivation to Teachers from Heads

40%

O Agree

B To Some Extent

60%

Figure I: Motivation to Teachers from Heads

Table 2: Guidance from Heads and Teachers to Use Instructional Technology

To some .
Statement Agree extent | Disagree Total
fl % | f % fl % | f %
Heads and t_eachers guide the st_udents_ to 31 60% | 11 20% | 1 |20% | 5 | 100%
respond actively to the audio-visual aids.

Table 2 shows that the majority (60%) of the heads said that students show positive
results if heads and teachers guide and motivate them. Some (20%) of the heads gave less
value to the guidance about the proper use of instructional material. Some (20%) of the
heads disagreed with the statement and said that heads and teachers do not provide
guidance to the students and heads do not appreciate the teachers to use them for

effective learning.

The graphical representation is shown in figure II.

Guidance from Heads and Teachers
to Use Instructional Technology

20%

m Agree

W To Some Extent
20% 60% 0O Disagree

Figure 11: Guidance from Heads and Teachers to Use Instructional Technology
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Table 3: Instructional Technology Increase Learning Efficiency
To some
extent
f % f % f % | f %

4 |80% | 1 |[20% |00 | 0% | 5 |100%

Agree Disagree Total

Statement

Instructional technology can increase
the efficiency of learning of students.

Table 3 shows that the majority (80%) of the heads agreed that effectiveness of
students’ learning can be improved with the help of instructional technology. Some
(20%) of the heads gave less importance to the use of technology for the development of
understanding of students’ concepts.

The graphical representation is shown in figure IlI.

Instructional Technology Increase Learning Efficiency

20%

0 Agree

B To Some Extent

80%
Figure I11: Instructional Technology Increases Learning Efficiency

Table 4: Instructional Technology Improve Quality of Education
To some
extent
f % f % f % f %

4 180% | 1 |20% |00| 0% | 5 |100%

Agree Disagree Total

Statement

We can improve the quality of education
with the use of educational technology.

Table 4 shows that the majority (80%) of the heads was of the view that the standard
of education will be automatically improved if teachers apply instructional technology in
their teaching while 20% gave less value to the role of instructional technology for the
effective learning of students in educational process.

The graphical representation is shown in figure 1V.
Instructional Technology Improve Quality of Education

20“
O Agree

W To Some Extent

80%
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Figure 1V: Instructional Technology Improve Quality of Education
Table 5: Improvements in Teachers’ Behavior and Classroom Instruction
To some

extent
fl % | f| % fl % |f| %

Agree Disagree Total

Statement

Instructional technology is helpful in the
improvement of teacher’s behaviorand | 5 [100% (00| 0% |00| 0% | 5 |100%
classroom instruction

Table 5 shows that all heads (100%) were agreed that teachers effectively
communicate with their students when they teach them with the help of instructional
technology. They were of the view that instructional technology is helpful for the
improvement of teachers’ behavior and classroom instruction.

The graphical representation is shown in figure V.

Improvements in Teachers’ Behavior and Classroom Instruction

100%

Figure V: Improvements in Teachers’ Behavior and Classroom Instruction

Table 6: Use of Instructional Technology Support Learning Activity
To some
extent
f % f % f % f %

4180% |1]20% [00| 0% |5 |100%

Agree Disagree Total

Statement

The uses of technological resources
support learning activity.

Table 6 shows that the majority (80%) of the heads was of the opinion that the
achievement level of students will be improved by the use of technological resources
while some (20%) heads said that sometimes technological resources support learning
activities only when students are busy and show attention towards teachers.

The graphical representation is shown in figure VI.
Use of Instructional Technology Support Learning Activity
20%

O Agree
B To Some Extent

80%
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Figure VI: Use of Instructional Technology Support Learning Activity
Table 7: Realization of Desired Teaching-Learning Objectives
To some
extent
f % f % f % f %

4 1 80% (00| 0% | 1 |20% |5 |100%

Agree Disagree Total

Statement

Audio-visual aids help in the realization
of desired teaching-learning objectives.

Table 7 shows that the majority (80%) of the heads was of the view that teachers can
attain their objectives when they teach in the classroom with the help of audio-visual
aids. Some (20%) heads said that audio-visual aids play no role for the fulfillment of
desired teaching-learning objectives.

The graphical representation is shown in figure VII.
Realization of Desired Teaching-Learning Objectives
20%

O Agree
M Disagree

80%
Figure VI1: Realization of Desired Teaching-Learning Objectives

Table 8: Bring Accuracy in Learning
To some
extent
f % f % f % f %

4 1 80% (00| 0% | 1 |20% |5 |100%

Agree Disagree Total

Statement

These aids help to bring accuracy in
learning of students.

Table 8 shows that the majority (80%) of the heads agreed that students get accurate
and perfect knowledge from those teachers who use audio-visual aids in the classroom
instructions. Some (20%) heads were disagreed about the accuracy of learning by using
instructional technology.

The graphical representation is shown in figure VIII.
Bring Accuracy in Learning

20%

O Agree

W Disagree

80%
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Figure VII1: Bring Accuracy in Learning
Table 9: Provision of Firsthand Knowledge

To some Disagree Total
extent

f % | f % f % | f %

Statement Agree

Theaydlo-wsual aids provide firsthand 4180% |11 20% |00l 0% |5 100%
experience/knowledge to students.

Table 9 shows that the majority (80%) of the heads was in the favour that the students
get firsthand knowledge and experience which is everlasting for them because they are
able to use their senses properly. Some (20%) of the heads said that sometimes it is
possible for the teachers to provide firsthand information to the students.

The graphical representation is shown in figure IX.
Provision of Firsthand Knowledge

20%

O Agree
B To Some Extent

80%
Figure IX: Provision of Firsthand Knowledge

Table 10: Provision of Reality to Learning Situation
To some
extent
fl % f % f % f %

Statement Agree Disagree Total

Theusesofa_udlo—wsual au_:isprpwd(_ea 4180% | 1120% |00l 0% | 5 | 100%
touch of reality to the learning situation.

Table 10 shows that the majority (80%) of the heads agreed with this statement that
there are more chances to learn complex concepts that are near to reality for the students
if teachers teach them with the help of teaching aids. Some (20%) of the heads gave less

importance to the role of teaching aids for the better learning of students in real life
situation.

The graphical representation is shown in figure X.
Provision of Reality to Learning Situation

20_

O Agree

W To Some Extent

80%
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Figure X: Provision of Reality to Learning Situation
Table 11: Integral Part of Teaching-Learning Process
To some

extent
fl % f % f % f %

4(80% (00| 0% | 1 |20% | 5 | 100%

Agree Disagree Total

Statement

Instructional material is integral part of
teaching- learning process.

Table 11 shows that the majority (80%) of the heads said that it is not possible to
separate teaching-learning process from the use of instructional material in classroom.
Some (20%) heads said that teaching-learning process can be done even they do not use
instructional material.

The graphical representation is shown in figure XI.

Integral Part of Teaching-Learning Process

20%
O Agree

B Disagree

80%

Figure XI: Integral Part of Teaching-Learning Process

Table 12: Possibility to Meet the Diverse Needs of Teachers and Students
To some
extent
fl % f % f % f %

4(180% (00| 0% | 1 |20% | 5 | 100%

Agree Disagree Total

Statement

Instructional material helps to meet the
diverse needs of teachers and students.

Table 12 shows that the majority (80%) of the heads agreed that both teachers and
students can be able to meet their diverse needs with the use of instructional material and
some (20%) heads disagreed about the role of instructional material in meeting the
diverse needs of teachers and students.

The graphical representation is shown in figure XII.
Possibility to Meet the Diverse Needs of Teachers and Students
20%

O Agree

@ Disagree

80%
Figure XI1: Possibility to Meet the Diverse Needs of Teachers and Students
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Table 13: Provision of Feedback to Teachers and Students
To some
extent
f % f % f % f %

5100%| 00| 0% |00 | 0% | 5 | 100%

Agree Disagree Total

Statement

Instructional material provides feedback
both to teachers and students.

Table 13 shows that all heads (100%) agreed that instructional material are helpful to
provide feedback to teachers and students to improve the efficiency of teaching and
learning.

The graphical representation is shown in figure XIII.
Provision of Feedback to Teachers and Students

100%
Figure X111: Provision of Feedback to Teachers and Students

Table 14: Motivation from Teachers to Students for Using Instructional Material
To some
extent
fl % | f % f % | f| %

3(60% |2 |40% |00| 0% |5 |100%

Agree Disagree Total

Statement

Teachers motivate students to consult the
other books/ material beside the textbooks.

Table 14 shows that the majority (60%) of the heads agreed that teachers encourage
students to visit the library and consult the other related material to show the outstanding
performance in the class. Some (40%) of the heads gave less importance to the use of
other instructional material in the academic achievement of student.

The graphical representation is shown in figure XIV.

Motivation from Teachers to Students for Using Instructional Material

40%

O Agree
B To Some Extent

60%

Figure XIV: Motivation from Teachers to Students for Using Instructional Material
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Graphical Representation of Importance of Instructional Materials
for Effective Learning

Instructional Technology: A Tool of Effective Learning
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Use of Instructional Technology for
students' Effective Learning

RESULTS AND DISCUSSION

Majority of the heads were of the view that instructional technology helps in effective
learning. They provide firsthand experience, ever-lasting learning and clarification of
concepts. Instructional material is necessary in education system; it provide basis for the
development of understanding. Instructional material is selected according to the topic
and age of the students. When topic is taught by using appropriate and relevant
instructional aids, the concepts become clearer. Same findings were reported by Jones
(2007), Beggs (2000), and Groves and Zemel (1999) who found that improvement in
teaching and learning and students’ achievement in the classroom is only possible by
instructional aids.

The analysis showed that motivation from heads and teachers play a major role in
active participation of students in the class which was supported by Ostman (2006) who
stated that reinforcement for the students by the teachers, provide them little opportunity
for developing working habit in the classroom.

Further, the study analysis showed that instructional technology is helpful in the
improvement of students’ learning and teachers’ behaviour which was supported by
Martin (2006) who identified that educational technology brings change in the behaviour
of teachers, teachers use technology for the better learning of students.
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The analysis showed that objectives of teaching and learning can be achieved by the
use of teaching aids which was supported by Levent (2006) who found that technology
support the learning and helps in the attainment of goals.
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ABSTRACT

Management focuses on the entire organization from both a short and a long-term
perspective. The manager and management both are responsible for the betterment of both
the organization and student, while, management is the process of forming a strategic
vision, setting objectives, crafting a strategy and then implementing and executing the
strategy. The major objective of the study was to find out the effect of school head’s
management styles on the performance of secondary class students in Sargodha. The
research question which addressed was; whether there are effects of management style on
student’s performance or not? The instrument was developed to evaluate and appraise the
performance of students to find out the relationship between management style and
student’s performance. Two separate structured questionnaires were administered by the
researcher in four secondary schools of Sargodha. Forty students participated in the study
and filled the questionnaire. A sample of 10 students from each school was selected out of
total ensiled students in the secondary schools. Moreover four heads of the schools also
participated in the study. The data collected was tabulated, analyzed and interpreted by
using percentage formula. It was found that head teachers had adopted different style of
decision making. One of them disclosed that they made pre-planning before decision
making and some take decision under pressure. A few head teachers like self working.
Head teachers were found self —centered only one of them quoted that sometimes he gave
the opportunity to students for discussing the issues relevant to them. Students cannot point
out difficulties. It was recommended that experienced managers and head teachers should
be appointed to secondary schools. In-service training should also be given to the head
teachers to improve their leadership styles.

INTRODUCTION

The concept of management has been introduced in from the works of business and
trade and now educational management has followed commercial management. In
England in 1988, Education Reforms Act introduced management styles and patterns
with an attempt to make school more like commercial business. This trend has earlier
roots. In 1983, the department of education and science in England issued circular
recommending management training for the heads of educational institutions on the
pattern adopted from commerce and industry. A school of thought is of the view that
management of school should be run on the same style and pattern as that of banks,
hotels and other commercial organizations.
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DEFINITIONS

1. Wittgensteiner Kliniken describes that “Management is the managerial process of
forming a strategic vision, setting objectives, crafting a strategy and then
implementing and executing the strategy. A good management style is a blend of both
efficiency and effectiveness. There is no point in acting efficiently if what you are
doing will not have the desired effect. Management techniques can be viewed as
either bottom-up, top-down or collaborative processes”.

2. According to Stoner et al. (1997, p.7), Management is the process of planning,
organizing, leading and controlling the work or member of an organization and using
all available organizational resources. Although intelligence, initiative and self
assurance are associated with high managerial performance, the single most important
factor may be manner and style in which the manger can set the tone by influencing
the attitude of the employees about their work.

Role of Manager

Manfred Davidmann (2008) provides a short summary of the role of managers under
authoritarian and participative styles of management. Managers who initiate a quality
improvement process must incorporate several basic principles into their management
style:

o A firm commitment to and support for quality
A concern for the satisfaction of staff and users of health services
A focus on problem solving to improve quality
Respect for staff and their abilities
A willingness to collect and use data to determine the nature and size of problems
and to improve processes.

ELEMENTS OF MANAGEMENT AND MANAGERIAL FUNCTIONS

There are various elements of management according to different authors. The
elements are as follow: According to Weihbrick, Fayol (2004, p.64)

Fayol considered elements of management, i.e., planning, organizing, commanding
and controlling as its functions. All the managerial work has to be organized in the
framework of his functions. All the new ideas or techniques would readily fall in one of
these classifications. Therefore, the primary functions of management are planning,
organizing, staffing and controlling.

Bill, D. (2006, p.20) described the functions of educational management as follows:

1. Planning

Planning is an integral part of a sound decision making. It involves choosing a course
of action that every enterprise and department is to follow. By planning we ponder on
what to do, when to do, how to do, and who is to do it. It bridges the gap between our
present position and the one we want to reach. It needs lot of innovation, as only a
manager with a futuristic approach will be able to visualize and shape the future in his
mind. Planning makes unthinkable possible.
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2. Organizing

Organizing is that part of management that involves establishing an intentional
structure of role for people in an enterprise to fill. It is intentional in the sense of making
sure that all the tasks necessary to accomplish goals are assigned and it is hoped, assigned
to people who can do those best.

Organizing involves the following activities:

i) Marking those activities which are necessary to the achievement of goals.

if) Bringing those activities into groups or sections.

iii) Assigning those groups of activities to the managers.

iv) Delegating authority to managers to perform these activities.

v) Carries out those measures which ensure coordination at all levels between
activities, sections and individuals.

The purpose of an organization structure is to help in creating an environment for
human’s performance. It is then a tool of managing and not and end in an end itself.

3. Staffing

The purpose of staffing is to ensure that all the positions in the organizing are filled
with suitable persons; and to keep them filled in case of any vacancy or shortage. Firstly,
it determines the duties to be performed by each person; then devices a method to search
for those who possess the competencies and traits to fulfill them. Through staffing the
newly inducted persons are guided and trained.

4. Leading

Leading is influencing people so that they will strive willingly and enthusiastically
towards the achievement of organization and group goals. It has to do with the
predominantly inter personnel aspects of managing. All managers would agree that their
most important problems arise from people, their desires and attitudes, their behavior as
individuals and in groups and the need for effective manager also to be effective’s
leaders. Since leadership implies followership and people tend to follow these in whom
they see a means of satisfying their own needs, wishes and desires. It is understandable
that leading involves motivation, leadership styles, approaches and communication.

5. Controlling

Controlling is the measuring and correcting of activities of subordinates to assure that
events conform to plan, shows where negative deviations exists and by putting in notation
action to correct deviation, helps ensure accomplishment of plans .Although planning
must precedes controlling ,plans are not self-achieving. The plan guides managers in the
use of resources to accomplish specifics goals. The then activities and checked to
determine whether they conform to planned action.

NECESSARY MANAGERIAL SKILLS FOR
THE HEADS OF INSTITUTIONS

The job of educational institutional head is multi-dimensional including the tasks at
various levels of management. In schools the tasks of heads are planning, strategic
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planning, budgeting, resolving conflicts, disciplining, rewarding improving productivity,
managing time, and managing change, managing ethics and leading. The Principal's job
is complex in nature. Principal needs certain skills to perform his/her duties and activities
associated with being a school head. The head needs skills that are technical, human and
conceptual skills. Technical skills include knowledge of and proficiency in a certain
specialized field, such as computers, financial and managerial accounting, or
manufacturing. Human skills involve the ability to work well with other people both
individually and in a group. Heads deal directly with people. Heads with good human
skills are able to get the best out of their people. They should know how to communicate,
motivate, lead, and inspire enthusiasm and trust. This is equally important at all levels of
management. The conceptual skills those heads must have to think and conceptualize
about abstract and complex situations. Using these skills heads must be able to see the
organization as a whole, understand the relationship among various subunits, and
visualize how the organization fits into its broader environment. Whetten and Cameron
(2008, p. 43) provided an empirical derivation of effective leadership skills. They are:

i)  Verbal communication (including listening),

i)  Managing time and stress,

iii) Managing individual decisions,

iv)  Recognizing, defining, and solving problems,

v)  Motivating and influencing others,

vi) Delegating,

vii) Setting goals and articulating a vision,

viii) Self awareness,

iX) Team building,

X)  Managing conflict

The Head/Principal in educational institution has to perform different types of
managerial tasks for the effective principal-ship and as the educational policy developer
and the manger, coordinator of the educational institution. They need the following types
of skills that encompass conceptual, communication, effectiveness, and interpersonal
aspects.

According to Govinda (2002, pp.212-213) head of educational institution has to play
multiple roles. The following are some of the main roles, which a heads have to play in
their educational institution.

e Academic Administration: under the academic administration, the curriculum
management activities hold an important place including implementing of
curricular calendar, framing of timetable, timely and effective curriculum
transaction continued and comprehensive evaluation of students through
examination, organization of co-curricular activities.

e General Administration: it involves head giving admission to students, handling
students and teacher union, work allocation. Checking absenteeism and alternate
arrangements, seeking cooperating, supervision and quantity and quality
assessment of teacher’s work, need identifications for capacity building and
making arrangement for the same.

e Financial Management: it included generation and mobilization of resources,
allocation and utilization of resources, monitoring and evaluation of expenditures.
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Heads has to spend considerable time in supervising the work accountants since
they do not have specialized training in the field of financial management , it takes
a lot to time to understand, follow and then supervise the related work. They still
remain skeptical about spending the available funds, which affect the smooth flow
of institutional activities. This generates demand for financial management
training.

e Material Resources Management: heads have no power to incur expenditures as
and when required. Thy have budgetary rigidity and for change they have to seek
the permission of higher authority.

e Community Linkage: establishing linkage with community to seek teaching help
from capable individuals of village. It is notable that most of the time institutional
heads were dealing with admission pressure, discipline problems, political and
administrative pressure and restoring institutional credibility in the eyes of public.

Therefore, heads should be trained in individual and group interaction, community
linkage and relationship, financial affairs as well as routine administrative matters.

SIGNIFICANCE

The study will be helpful and useful for the head teacher and students as contains
information about management style and performance of student. It cannot be claimed
that that after knowing good management style, the head teacher try to adopt it, but the
aim is to enable them to provide awareness about the impact of management style on
student’s performance and it could be rightly claimed that if head teacher adopt right
style of management, they would improve the student’s performance.

OBJECTIVES OF THE STUDY

Obijectives of the study were as follows:

e To know about the administration of head teachers.

e To know whether there are effects of management style on students’ performance.

e To find out relationship between management style and students’ performance.

e To enable the head teachers to guide their students in realizing their full academic
potential.

RESEARCH PROCEDURE

The procedure adopted for this research study was as follows:

Population:

All the students and headmasters of Govt. Boys High School of Sargodha city
comprised population of the study. Two separate structured questionnaires were
administered by the researcher in four secondary schools of Sargodha. Forty students
participated in the study and filled the questionnaire. A sample of 10 students from each
school was selected out of total ensiled students in the secondary schools. Moreover four
heads of the schools also participated in the study.
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Sampling:
Four secondary schools of Sargodha city were selected through random sampling
were:

Central Model High School Sargodha

Govt. Khalgia High School Sargodha

Govt. High School No 1 Sargodha

Govt. Boys Comprehensive High School Sargodha.

Research Tool:

Two questionnaires developed and administrated for data collection. The
questionnaire for the students was comprised of 15 items and the questionnaire for head
teachers was also comprised of 15 items. All the items were prepared in the view of the
requirement of the study. After thorough consultation, necessary changes were made and
then the scale was administered. All the questionnaires were delivered by hand to the
respondents. For each statement, there were two responses i.e. Yes and No. The
respondents were to respond one of them.

1. Collection of Data:
Questionnaires were collected from the students of secondary school, Sargodha
and twenty questionnaires were collected from head teacher of secondary schools
Sargodha.

2. Data analysis:
The data collected was tabulated, analyzed and interpreted by using percentage
formula, findings and conclusions were drawn and recommendations were made
on the basis of data.

RESEARCH FINDINGS

The data collected through the two questionnaires was analyzed and results were
tabulated and analyzed by using percentage formula.

Findings for the Questionnaire for the Student:
Questionnaire was distributed among 40 % students. All the students responded. The
questionnaire was analyzed. Following were the findings of the questionnaire:
e 47% say that their head teacher is a good administrator.
e 33% students are of the view that they have opportunities to discuss class results
with the head teacher.
e 76% students arc of the view that they are encouraged to participate in 10% co-
curricular activities.
e 83% students say that their head teacher takes class.
22% students say that they complaint about the lack of facilities to the head
teachers.
66% students are of the view that institution preparing them for the future.
27% students say that number of teachers is sufficient in their school.
87% students say that head teacher takes interest in the institutional programmes.
49% students say that head teachers appreciate and recognize good behavior of
students.
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Students say that there is a lack of balance in provision of co-curricular activities.
49% students say that head teacher always provide learning facilities.

26% students are of the view that head teacher has constituted management
committees to run the institution.

71% students say that head teacher has leadership qualities.

29% students say that head teacher likes the self working.

26% students are of the view that they point out difficulties before the head
teacher.

Findings from the Questionnaire for the Teachers:
Questionnaire was distributed among 20 head teachers of 20 secondary of Sargodha.
All of them responded.

27% head teachers say that their style of decision making is behavioral

51% head teachers say that their style of decision making is normative

89% head teachers say that their style of decision making is descriptive

13% head teachers say that their style of decision making is conceptual

23% head teachers say that their style of decision making is analytical

76% head teachers say that they remained composed and firm while decision
making.

91% head teachers say that the process of decision making helps to lead good
decisions.

24% head teachers say that their style of decision making is making directive.
54% head teachers say that their style of decision making is non-directive.

58% head teachers say that they co-ordinate others at the time of decision making.
93% head teachers say that they do some planning before decision making.

33% head teachers say that they take plenty of time in making decisions.

97% head teachers say that they feel pressure while taking decision.

7% head teachers accept external pressure in decision making.

62% head teachers say that they make decisions after conducting formal inquiry.

CONCLUSIONS

On the basis of findings the researchers concluded that most head teachers adopted
different styles of decision making. Most head teachers do some planning before decision
making. Head teachers feel pressure while taking decisions. Head teachers do not accept
external pressure in decision making. A few students have opportunities to discuss class
results. A few head teachers like self working. There is a lack of balance in provision of
co-curricular activities. Students cannot point out difficulties of head teachers.

RECOMMENDATIONS

On the basis of conclusion the researchers recommended:

1.

2.
3.

Well experienced and highly qualified head teachers may be appointed to very
secondary school.

The number of teacher may be increase in secondary schools.

In service training should be given to the head teachers.
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Head teachers should be appointed on permanent basis.

Special allowances should be given to the head teachers.

Head teachers should also be given chances to avail facilities like accommodation,
medical and transport etc.

o s
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ABSTRACT

This study focuses the current trend of nonperforming loans (NPL’s) which are
bringing threats on conventional Banks of Pakistan and bringing highly impact on their
performances. The study reflects that borrowers face difficulties in paying loans,
although their nonpayment of loans or failure in payment or being default or disability to
reach on contract or an agreement for 90 days or 3 month that brings highly impact on the
performance of the conventional Banks. As well as the multiple regressions has also
performed to know the final outcome. The interest/markup, discount rate, credit risk,
liquidity risk, solvency risk & earning risk has found in a high variation and they are
useful to make predictions and the final suggestion regarding nonperforming loans as a
preventive measure to reduce, minimize & control NPL’s is that the Efficient Loan
Appraisal Techniques should be introduce & adopted which is based on risk
measurements & conventional investment analysis and the rule of issuance of loan should
be in control with the objectives of institution. This study must be review due to recent
crisis of nonperforming loans (NPL’s).

1. INTRODUCTION

A loan which has in default for 90 days or 3 month called Nonperforming loans
(NPL’s), these loans caused by nonpayment or failure in payment, although it relies on
the agreement. Continuously increasing figures in nonperforming loans bringing threats
in Banking Sector of Pakistan. The enormous figure of all Banks & DFI’s of NPL’s is
over Rs.623,193 million, Net NPL’s to Rs. 207,812 million & Net NPL’s to Net Loans
6.14 million as on December 31% 2011. Banks are part of financial institutions and their
function is to provide funds against collateral or non collateral security which is the
conversion of assets from excess to shortage of amount in economy. It is risky in treating
or dealing effectively to accomplish their task, which is task oriented. Although cash is a
part of assets, when cash or loan could not be covered, then it effects on liquidity risk and
credit growth, which puts the Bank into trouble. The high borrowers or long terms
borrowers are expected to be defaulters, so the long term or big borrowers should be
treated carefully. Banks must have strategy to reduce NPL’s. Banks found with highest
significance in Nonperforming loans are Public sector Bank, among all Banking industry.
Nonperforming loans bring impact on operating risk, credit risk, monetary policy, market
risk, liquidity risk, debt/equity risk, interest rate risk, reputation risk, earning risk, legal
risk & solvency risk. Banks must have well structured strategy for the recovery of loan
and the Bank must design or apply its own strategy for the recovery of loans.
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2. LITERATURE REVIEW

Unsettlement of loans or a loan which has been in default for 90 days or 3 month will
grow NPL’s, these loans caused by nonpayment or failure in payment and unrealized
markup will also be added to NPL’s. Earlier than the financial crisis of the Asia, finance
experts believed that the Bank should be treated as supplementary administration reserves
and in order to manage growing liquidity problems & nonperforming loans in the
Banking system. (Victor Shih, 2004). Nonperforming loans contain principle payments,
interest & additional financial data. Loan losses could be increased in future after the
disclose of loan loss provision and income statement disclosed or revealed as accrued
expense. All uncollectable loans supposed to be as loan charge offs which are assets
write-off that must be managed separately in financial statement and it can be subsequent
from income statement and balance sheet. (Dr. Ishrat Husain, 2002) Every organization
builds on its assets and loans are mentioned as receivables in the balance sheet and the
unrealized mark up would also be include when these receivables cannot be collected
then they will considered as non performing loans. Nonperforming loans bring highly
impact on conventional Banks.

Gross NPLs/gross advances and net NPLs/net advances necessarily monitored because
they are reasonable and simple. Better quality of loans is issued due to carefulness, these
ratios could be decline after a while and assets could be affected. The non-provisioning of
NPL’s could bring an impact or a threat on the performance of the entire Banking system.
The higher the provision, the lower the systemic risk will be (Dr. Ishrat Husain, 2002).
The Banks must monitor the payment series of the borrowers and take some legal action
against the defaulters less monitoring could be the reason of nonperforming loans.
Nonperforming loans could not be removed from conventional Banks but it can be
minimize by increasing security requirement, reducing unsecured loans and making
restrictions on late payment, the strategy should be flexible and well structured.

The default risk of lenders evaluation depends on the loan arrangement, which is
obviously depend on the employment, income and credit history of the borrower at
issuing loan, household has connection or linked with marginal risk (Higgins, 1999).
Although failure in adjusting the credit risk will increase the loan default risk, hence
instant or immediate rising in the cost of financial institution causes decreases the further
borrowing of retail credit.

3. RESEARCH METHODOLOGY

It is the basic structure of the study. In other word, | am going to make a participative
Survey. It is basically a qualitative and causal research. This study has done in year 2011.
The primary data has collected through questionnaire for which | have made 250 sample
sizes but 50 of them have dropped out due to fake or incomplete information, so 200
sample size has chosen as a final sample size. 100 sample sizes have made to collect data
from borrowers and 100 made to collect data from Bankers. Borrowers & Bankers would
be the sample unit of the research, so the data has collected from 100 borrowers and 100
Bankers. The sample technique that I have used for study is snowball sampling and the
secondary data has collected from State Bank of Pakistan.
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4. HYPOTHESIS TESTING

The main part of the study where | have to test my hypotheses by analysis of T-test
and F-test where significance level must be less than 0.05 (P<0.05) which will be the
acceptance or rejection of hypotheses and this will be decide on the basis of the
significance. | have made three main hypotheses in order to prove my research for which
| have created, H; = Borrowers face difficulties in paying loans which creates
nonperforming loans, H, = Nonperforming loans will bring impact on Conventional
Banks and null hypotheses Hy = Borrowers face difficulties in paying loans which does
not create nonperforming loans, nonperforming loans will not bring impact on
Conventional Banks. The primary data which | have collected through survey has
Cronbach's Alpha (o) = 0.905 which means data is 90.5% reliable.

Table 4.1:
Results of Testing H,
Reasons Model 1
that create | Constant|Coefficient R R? Adj. F Coefficient's| H;
NPL’s g B, R’ | (P-Valug)| P-value | Results
Total Sample 0.970/0.941| 0.935 160.007 (0.000) | Accept
' ' ' (0.000) '
Interest Rate/ 917.135
Mark Up 0.350 | 0.938 [0.951|0.903| 0.902 (0.000) (0.000) | Accept
55.182
Income 2.215 | 0.530 (0.600|0.360| 0.354 (0.000) | Accept
(0.000)
. 52.476
Inflation 2.268 | 0.524 [0.591|0.349| 0.342 (0.000) (0.000) | Accept
7.450
Taxes 3.791 | 0.196 |0.266|0.071| 0.061 (0.004) | Accept
(0.004)
14.020
Investment 3.791 | 0.196 [0.354|0.125| 0.116 (0.000) (0.000) | Accept
Discount 503.268
Rate 0.696 | 0.855 [0.915|0.837| 0.835 (0.000) (0.000) | Accept
Security 13.105
Requirement 3.600 | 0.252 ]0.343|0.118] 0.109 (0.000) (0.000) | Accept
Unsecured 3.614 .
Loans 4.068 | 0.137 [0.189|0.036| 0.026 (0.060) (0.060) | Reject
Allowance 2 448
to Late or 4,104 | 0.119 |0.156|0.024| 0.014 ' (0.121) | Reject
(0.121)
Nonpayment
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Table 4.2:
Results of Testing H,
Impact of Model 2
NPL's on | o nstant | Coefficient Adj F | Coefficient’s| H
Conventional onstan oefrricien R R2 2] oefficient’s 2
Bank do B1 R |(P-Value)| P-value | Results
67.548
Total Sample 0.915 (0.837(0.825 (0.000) (0.000) | Accept
CreditRisk | 0696 | 0855 |0.8740.763|0.761 %%gg;‘ (0.000) | Accept
Liquidity 120.896
Risk 1.873 0.616 | 0.743 |0.552|0.548 (0.000) (0.000) | Accept
Market Risk 2.098 0.570 0.711 {0.505{0.500 1(8003(6);_’ (0.000) | Accept
Monetary 84.769
Policy Rate 2.277 0.532 0.681 {0.464 {0.458 (0.000) (0.000) | Accept
Debt/Equity 149.843
Risk 1.249 0.741 0.778 [ 0.605 [ 0.601 (0.000) (0.000) | Accept
Solvency 186.601
Risk 1.465 0.695 0.810 [ 0.656 | 0.652 (0.000) (0.000) | Accept
Earning Risk | 1.331 0.724 0.828 [ 0.686 | 0.683 2((1)4082;' (0.000) | Accept

5. DATA ANALYSIS

The data | have collected are primary and secondary first | have to analyze secondary
data, these data has provided by State Bank of Pakistan as you can see the tables. This
secondary data which is mentioned below, only all Banks data of 2011 has analyzed
because it’s the compilation of the data.
increased to Rs. 607,145, Net NPL’s has also increased to Rs. 201,705 and Net NPL’s to
Net Loans has increased to 6.04%. The figures of year 2010 are from January to June
2010. Half year data of year 2010 has taken because of less availability of data.

In year 2011 the NPL’s Of All Banks have
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Table 5.1:
Non Performing Loans

(End Period 2010-11:

Million Rupees)

Nonperforming Net Non- Net NPLs to
Banks Loans Performing Loans | Net Loans (%)

2010 2011 2010 2011 2010 | 2011
All Banks 459,840 | 607,145 | 123,094 | 201,705 | 3.81 6.04
Commercial Banks | 431,352 | 572,548 | 113,563 | 187,913 | 3.62 5.79
Public Sector
Commercial Banks | 115,996 | 186,606 | 32,104 | 93,023 | 5.19 | 13.45
Local Private Banks | 307,630 | 378,369 | 79,811 | 94,161 | 3.28 3.78
Foreign Banks 7,726 7,574 1,648 729 1.96 11
Specialized Banks 28,488 | 34,597 | 9,531 13,792 | 10.00 | 14.69

5.2 Reasons
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The study has conducted to know the reasons that create the problem for the
borrowers in paying loans that’s why I have to collect primary data from the borrowers.
The main objective is to the grasp the actual variable which creates the trouble for the
borrowers in paying loans; loans are actual pay by the borrowers. First | have designed a
model in which | have taken nonperforming loans as a dependent variable and
interest/markup, income, inflation, taxes, investment, discount rate, security requirement,
unsecured loans & allowance to late or nonpayment’s have taken as an independent
variable. The Pearson's correlation coefficient and regression equation has analyzed to
covariances and relationship among the variables to know the variables that creates the
problem for the borrowers in paying loans, their nonpayment of loans change into

nonperforming loans.

NPL;, = 0 + By* INT + g - eq. (1)

NPL;; = 0 + B1* INCjy + g ----- eq. (2)

NPL = g + Py* INFi + e e, (3)
NPLit = Op + Bl* TXi[ + Ejt ===-- eq (4)

NPL; = o + B1* INV;; + g ----- eq. (5)

NPL;¢ = 0o + B1* DRy + &jt ----- eq. (6)
NPL;; = o + B1* SRj; + & ----- eq. (7)
NPLit = ag + 1™ ULt + &it----- eq. (8)
NPLit = oo + 1™ NPy + g ----- ed. (9)

(Model 1)
(Model 1)
(Model 1)
(Model 1)
(Model 1)
(Model 1)
(Model 1)
(Model 1)
(Model 1)
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NPL is nonperforming loans, INT is interest, INC is income, INF inflation, TX is
taxes, INV is investment, DR is discount rate, SR is security requirement, UL is
unsecured loans & NP is allowance to late or nonpayment’s.

5.3 Impacts

The task is to know the variable that brings impact on conventional Banks, and to
design a model that could find out them. This study focuses on the performance of the
Conventional Bank but also focuses on improving and making them better. First, | have
designed second model in which | have taken nonperforming loans as a dependent
variable and | have taken credit risk, liquidity risk, market risk, monetary policy rate,
debt/equity risk, solvency risk & earning risk as an independent variable. The Pearson's
correlation coefficient and regression equation has analyzed to covariances and
relationship among the variables to know the variables that brings impact on
Conventional Bank.

NPL; =0 + Bl* CR + gjt----- eg. (10) (M0d9| 2)
NPL; = o + B1* LR; + gj ----- eg. (11) (Model 2)
NPL; =0 + Bl* MR;j; + gt ----- €q. (12) (M0d9| 2)

NPL;; = 0 + B1* MPRj; + gjy ----- eq. (13) (Model 2)
NPL;; = ag + B1* DER;; + & ----- eg. (14) (Model 2)
NPL; = o + B1™ SRy + &y - eqg. (15) (Model 2)
NPL; = 0 + B1* ER; + it ----- eq. (16) (Model 2)

NPL is nonperforming loans, CR is credit risk, LR is liquidity risk, MR is market
risk, MPR is monetary policy rate, DER is debt/equity risk, SR is solvency risk & ER is
earning risk.

6. COMMENTS AND CONCLUSION

To get final outcome | have to perform multiple regression which is use to know the
combine effect in reasons of nonperforming loans which is the reflection of total sample
as you can see in (Table 4.1) and the combination of equation (from eq.1 to eq.7) where
data has collected from borrowers which has predictor i.e. interest/markup & discount
rate. R = 0.970 which is highly correlated this predicts nonperforming loans very well
and R represents multiple correlation coefficient and R square = 0.941 means 94.1% of
the variance in nonperforming loans can be predicted by the combinations of
interest/markup & discount rate. The adjusted R square = 0.935, Fggo = 160.007 with
p = 0.000 means the significance level is less than 0.05 (p<0.05).

NPL = 0.186+ 0.601INT + 0.326DR ~ ----- eq. (17)

To obtain final outcome of impact of nonperforming loans on conventional Banks |
have performed multiple regression which is the reflection of total sample as you can see
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in (Table 4.2) and the combination of equation (from eq.10 to eq.16) where data has
collected from Bankers which has predictor i.e. credit risk, liquidity risk, debt/equity risk,
solvency risk & earning risk. R = 0.915 which is highly correlated this predicts
nonperforming loans very well and R represents multiple correlation coefficient and R
square = 0.837 means 83.7% of the variance in nonperforming loans can be predicted by
the combinations of credit risk, liquidity risk, debt/equity risk, solvency risk & earning
risk. The adjusted R square = 0.825, F; ¢, = 67.548 with p = 0.000 means the significance
level is less than 0.05 (p<0.05).

NPL’s = 0.700+3.447CR-0.048LR+1.717DER-1.704SR-2.588ER - eq. (18)

The Conventional Banks must contain following methods in their procedures
(1) approximation of non-performing loans and assign it to the subsequent borrowers
although always imagine regarding nonpayment of loans or uncovered loans, how their
transaction are performed, in the way of increase principal outstanding, and
(2) Approximate that the interest are received, except of receivable, and same with the
interest payable, in this way nonperforming loans will not be affected. While the
difficulty or obstacles that bring impact on non-performing loans is related with the
procedures of the Banks, there must be destructive loan collection strategy. The absence
of destructiveness is admired in the developing & developed countries and this is
supposed as the Banks definite aspect and adds to the crisis of nonperforming loans. The
competencies of the Banks should be maintained and increased until they improve their
selves and cover a common procedure. Since the economic uncertainty, depression/
recession in the global surroundings must be handled to control the domestic
circumstances of Pakistan. Because the economic uncertainties are not in a control of
Banks, then they should permit the government to design its own strategy. The qualities
and abilities of the managers to control the supply and the rising demand of the customers
can be the trouble that could occur in the workforce. Thus, inconsistencies in policies &
strategies should be present in case of failure in evaluating the qualities and abilities of
the entities or individuals.
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ABSTRACT

As teaching as an honorable profession and teachers are the respectable part of any
society. These are the personnel which may change the society and give a right direction
to it. They are the build of any nation. In this paper an attempt will be made that how to
improve and utilize skills of the teaching staff.
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1. INTRODUCTION

a Teacher

A teacher or schoolteacher is a person who provides education for pupils (children)
and students (adults). The role of teacher is frequently formal and continuing, carried out
at a school or other place of formal education. In many countries, a person who wishes to
become a teacher must first obtain specified professional qualifications or credentials
from a university or college. These professional qualifications may include the study of
pedagogy, the science of teaching. Teachers, like other professionals, may have to
continue their education after they qualify, a process known as continuing professional
development. Teachers may use a lesson plan to facilitate student learning, providing a
course of study which is called the curriculum.

A teacher's role may vary among cultures. Teachers may provide instruction in
literacy and numeric, craftsmanship or vocational training, the arts, religion, civics,
community roles, or life skills.

A teacher who facilitates education for an individual may also be described as a
personal tutor, or, largely historically, a governess.

In some countries, formal education can take place through home schooling. Informal
learning may be assisted by a teacher occupying a transient or ongoing role, such as a
family member, or by anyone with knowledge or skills in the wider community setting.

Religious and spiritual teachers, such as gurus, mullahs, rabbis, pastors/youth pastors
and lamas, may teach religious texts such as the Qumran, Torah or Bible.

In education, teachers facilitate student learning, often in a school or academy or
perhaps in another environment such as outdoors. A teacher who teaches on an individual
basis may be described as a tutor.
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The objective is typically accomplished through either an informal or formal
approach to learning, including a course of study and lesson plan that teaches skills,
knowledge and/or thinking skills. Different ways to teach are often referred to as
pedagogy. When deciding what teaching method to use teachers consider students'
background knowledge, environment, and their learning goals as well as standardized
curricula as determined by the relevant authority. Many times, teachers assist in learning
outside of the classroom by accompanying students on field trips. The increasing use of
technology, specifically the rise of the internet over the past decade, has begun to shape
the way teachers approach their roles in the classroom.

Teaching using pedagogy also involve assessing the educational levels of the students
on particular skills. Understanding the pedagogy of the students in a classroom involves
using differentiated instruction as well as supervision to meet the needs of all students in
the classroom. Pedagogy can be thought of in two manners. First, teaching itself can be
taught in many different ways, hence, using a pedagogy of teaching styles. Second, the
pedagogy of the learners comes into play when a teacher assesses the pedagogic diversity
of his/her students and differentiates for the individual students accordingly.

Throughout the history of education the most common form of school discipline was
corporal punishment. While a child was in school, a teacher was expected to act as a
substitute parent, with all the normal forms of parental discipline open to them.

Co-teaching has also become a new trend amongst educational institutions.
Co-teaching is defined as two or more teachers working harmoniously to fulfill the
needs of every student in the classroom. Co-teaching focuses the student on learning by
providing a social networking support that allows them to reach their full cognitive
potential. Co-teachers work in sync with one another to create a climate of learning.

In past times, corporal punishment (spanking or paddling or caning or strapping or
birching the student in order to cause physical pain) was one of the most common forms
of school discipline throughout much of the world. Most Western countries, and some
others, have now banned it, but it remains lawful in the United States following a US
Supreme Court decision in 1977 which held that paddling did not violate the US
Constitution. [1] Sudbury model democratic schools claim that popularly based authority
can maintain order more effectively than dictatorial authority for governments and
schools alike. They also claim that in these schools the preservation of public order is
easier and more efficient than anywhere else. Primarily because rules and regulations are
made by the community as a whole, thence the school atmosphere is one of persuasion
and negotiation, rather than confrontation since there is no one to confront. Sudbury
model democratic schools' proponents argue that a school that has good, clear laws, fairly
and democratically passed by the entire school community, and a good judicial system
for enforcing these laws, is a school in which community discipline prevails, and in
which an increasingly sophisticated concept of law and order develops, against other
schools today, where rules are arbitrary, authority is absolute, punishment is capricious,
and due process of law is unknown.[2][3] Since teachers can affect how students perceive
the course materials, it has been found that teachers who showed enthusiasm towards the
course materials and students can affect a positive learning experience towards the course
materials. On teacher/course evaluations, it was found that teachers who have a positive
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disposition towards the course content tend to transfer their passion to receptive students.
[4] These teachers do not teach by rote but attempt to find new invigoration for the course
materials on a daily basis.[5] Teachers that exhibit enthusiasm can lead to students who
are more likely to be engaged, interested, energetic, and curious about learning the
subject matter. Recent research has found a correlation between teacher enthusiasm and
students’ intrinsic motivation to learn and vitality in the classroom. [6] Research shows
that student motivation and attitudes towards school are closely linked to student-teacher
relationships. Enthusiastic teachers are particularly good at creating beneficial relations
with their students. Their ability to create effective learning environments that foster
student achievement depends on the kind of relationship they build with their students.
[71[8][9][10]. Useful teacher-to-student interactions are crucial in linking academic
success with personal achievement.[11] Here, personal success is a student's internal goal
of improving himself, whereas academic success includes the goals he receives from his
superior. A teacher must guide his student in aligning his personal goals with his
academic goals. Students who receive this positive influence show stronger self-
confidence and greater personal and academic success than those without these teacher
interactions.[10][12][13] Misconduct by teachers, especially sexual misconduct, has been
getting increased scrutiny from the media and the courts.[14] A study by the American
Association of University Women reported that 9.6% of students in the United States
claim to have received unwanted sexual attention from an adult associated with
education; be they a volunteer, bus driver, teacher, administrator or other adult; sometime
during their educational career.[15]

A study in England showed a 0.3% prevalence of sexual abuse by any professional, a
group that included priests, religious leaders, and case workers as well as teachers. [16]

Chris Keats, the general secretary of National Association of Schoolmasters Union of
Women Teachers, said that teachers who have sex with pupils over the age of consent
should not be placed on the sex offenders register and that prosecution for statutory rape
"is a real anomaly in the law that we are concerned about." This has led to outrage from
child protection and parental rights groups. [17]

International schools generally follow an English-speaking, Western curriculum and
are aimed at expatriate communities. [18]

Salaries for Nursery, Primary and Secondary School teachers ranged from £20,133 to
£41,004 in September 2007, although some salaries can go much higher depending on
experience and extra responsibilities. [19]

Salaries for primary teachers in the Republic of Ireland depend mainly on seniority
(i.e. holding the position of principal, deputy principal or assistant principal), experience
and qualifications. Extra pay is also given for teaching through the Irish language, in a
Gaeltacht area or on an island. The basic pay for a starting teacher is €30,904 p.a., rising
incrementally to €59,359 for a teacher with 25 years' service. A principal of a large
school with many years' experience and several qualifications (M.A., H.Dip., etc.) could
earn over €90,000.[20]

In Scotland, anyone wishing to teach must be registered with the General Teaching
Council for Scotland (GTCS). Teaching in Scotland is an all graduate profession and the



36 To utilize Teaching staff skills especially of Govt. schools

normal route for graduates wishing to teach is to complete a programme of Initial
Teacher Education (ITE) at one of the seven Scottish Universities who offer these
courses. Once successfully completed, "Provisional Registration" is given by the GTCS
which is raised to "Full Registration” status after a year if there is sufficient evidence to
show that the "Standard for Full Registration” has been met.[21]

For the salary year beginning April 2008, unprompted teachers in Scotland earned
from £20,427 for a Probationer, up to £32,583 after 6 years teaching, but could then go
on to earn up to £39,942 as they complete the modules to earn Chartered Teacher Status
(requiring at least 6 years at up to two modules per year.) Promotion to Principal Teacher
positions attracts a salary of between £34,566 and £44,616; Deputy Head, and Head
teachers earn from £40,290 to £78,642.[22]

In the United States, each state determines the requirements for getting a license to
teach in public schools. Teaching certification generally lasts three years, but teachers can
receive certificates that last as long as ten years.[23] Public school teachers are required
to have a bachelor's degree and the majority must be certified by the state in which they
teach. Many charter schools do not require that their teachers be certified, provided they
meet the standards to be highly qualified as set by No Child Left Behind. Additionally,
the requirements for substitute/temporary teachers are generally not as rigorous as those
for full-time professionals. The Bureau of Labor Statistics estimates that there are 1.4
million elementary school teachers,[24] 674,000 middle school teachers,[25] and 1
million secondary school teachers employed in the U.S.[26]

In the past, teachers have been paid relatively low salaries. However, average teacher
salaries have improved rapidly in recent years. US teachers are generally paid on
graduated scales, with income depending on experience. Teachers with more experience
and higher education earn more than those with a standard bachelor’s degree and
certificate. Salaries vary greatly depending on state, relative cost of living, and grade
taught. Salaries also vary within states where wealthy suburban school districts generally
have higher salary schedules than other districts. The median salary for all primary and
secondary teachers was $46,000 in 2004, with the average entry salary for a teacher with
a bachelor's degree being an estimated $32,000. Median salaries for preschool teachers,
however, were less than half the national median for secondary teachers, clock in at an
estimated $21,000 in 2004.[27] For high school teachers, median salaries in 2007 ranged
from $35,000 in South Dakota to $71,000 in New York, with a national median of
$52,000.[28] Some contracts may include long-term disability insurance, life insurance,
emergency/personal leave and investment options.[29] The American Federation of
Teachers' teacher salary survey for the 2006-07 school year found that the average
teacher salary was $51,009.[30] In a salary survey report for K-12 teachers, elementary
school teachers had the lowest median salary earning $39,259. High school teachers had
the highest median salary earning $41,855.[31] Many teachers take advantage of the
opportunity to increase their income by supervising after-school programs and other
extracurricular activities. In addition to monetary compensation, public school teachers
may also enjoy greater benefits (like health insurance) compared to other occupations.
Merit pay systems are on the rise for teachers, paying teachers extra money based on
excellent classroom evaluations, high test scores and for high success at their overall
school. Also, with the advent of the internet, many teachers are now selling their lesson
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plans to other teachers through the web in order to earn supplemental income, most
notably on TeachersPayTeachers.com.[32]

Teachers in Wales can be registered members of trade unions such as NUT or
NASUWT and reports in recent years suggest that the average age of teachers in Wales is
falling with teachers being younger than in previous years.[33] A growing cause of
concern are that attacks on teachers in Welsh schools which reached an all-time high
between 2005 and 2010.[34]

b. Teaching

A process in which teacher thought and the learners (Students learn. Either on formal
or informal way. Teaching is a very sensitive job. It builds the environment to live. Hence
care must be taken while performing this job. A Teacher may be a person an environment
or experience. Environment is the surrounding in which people live hence people create
the environment. Hence human is the important character of any environment. And
teacher is the key responsible . Because he teaches to the whole.

2. HOW TO UTILIZE THE SKILLS

Hence the skills may be utilized by providing good environment. The difficulties to
perform the duty may be minimized. Its may be by providing some update sort of
training. Also by improving facilities in schools.
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ABSTRACT

It is understood that schools are the nurseries of a nation future. These are schools
where a child enrolled and start learning. So a nation future will be bright if the schools
are good. Because these are the places for learning. In this paper it will be studied that
how much computer is help full to enhance the teaching learning process. If the start is
better than further its will be easy to proceed the teaching learning process.

KEYWORDS

School, Learning, Nurseries, Start.

1. INTRODUCTION

i Education

Education in its broadest, general sense is the means through which the aims and
habits of a group of people lives on from one generation to the next.[1] Generally, it
occurs through any experience that has a formative effect on the way one thinks, feels, or
acts. In its narrow, technical sense, education is the formal process by which society
deliberately transmits its accumulated knowledge, skills, customs and values from one
generation to another, e.g., instruction in schools. Etymologically, the word education is
derived from the Latin &ducatio (“A breeding, a bringing up, a rearing) from &duco (“I
educate, I train”) which is related to the homonym &diico (“I lead forth, | take out; I raise
up, I erect”) from &- (“from, out of’) and duco (“I lead, I conduct”).[2] Systems of
schooling involve institutionalized teaching and learning in relation to a curriculum,
which itself is established according to a predetermined purpose of the schools in the
system. In formal education, a curriculum is the set of courses, and their content, offered
at a school or university. As an idea, curriculum stems from the Latin word for race
course, referring to the course of deeds and experiences through which children grow to
become mature adults. A curriculum is prescriptive, and is based on a more general
syllabus which merely specifies what topics must be understood and to what level to
achieve a particular grade or standard.

An academic discipline is a branch of knowledge which is formally taught, either at
the university, or via some other such method. Each discipline usually has several sub-
disciplines or branches, and distinguishing lines are often both arbitrary and ambiguous.
Examples of broad areas of academic disciplines include the natural sciences,
mathematics, computer science, social sciences, humanities and applied sciences. [4]
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ii  Primary Education

Primary (or elementary) education consists of the first 57 years of formal, structured
education. In general, primary education consists of six or eight years of schooling
starting at the age of five or six, although this varies between, and sometimes within,
countries. Globally, around 89% of primary-age children are enrolled in primary
education, and this proportion is rising. [6] Under the Education For All programs driven
by UNESCO, most countries have committed to achieving universal enrollment in
primary education by 2015, and in many countries, it is compulsory for children to
receive primary education. The division between primary and secondary education is
somewhat arbitrary, but it generally occurs at about eleven or twelve years of age. Some
education systems have separate middle schools, with the transition to the final stage of
secondary education taking place at around the age of fourteen. Schools that provide
primary education, are mostly referred to as primary schools. Primary schools in these
countries are often subdivided into infant schools and junior school.

iii Secondary schools

In most contemporary educational systems of the world, secondary education
comprises the formal education that occurs during adolescence. It is characterized by
transition from the typically compulsory, comprehensive primary education for minors, to
the optional, selective tertiary, "post-secondary", or "higher" education (e.g., university,
vocational school for adults. Depending on the system, schools for this period, or a part
of it, may be called secondary or high schools, gymnasiums, lyceums, middle schools,
colleges, or vocational schools. The exact meaning of any of these terms varies from one
system to another.

iv Indigenous Education

Indigenous education refers to the inclusion of indigenous knowledge, models,
methods and content within formal and non-formal educational systems. Often in a post-
colonial context, the growing recognition and use of indigenous education methods can
be a response to the erosion and loss of indigenous knowledge and language through the
processes of colonialism. Furthermore, it can enable indigenous communities to “reclaim
and revalue their languages and cultures, and in so doing, improve the educational
success of indigenous students.”[7]

v Alternative Education

Alternative education, also known as non-traditional education or educational
alternative, is a broad term that may be used to refer to all forms of education outside of
traditional education (for all age groups and levels of education). This may include not
only forms of education designed for students with special needs (ranging from teenage
pregnancy to intellectual disability), but also forms of education designed for a general
audience and employing alternative educational philosophies and methods.

Alternatives of the latter type are often the result of education reform and are rooted
in various philosophies that are commonly fundamentally different from those of
traditional compulsory education. While some have strong political, scholarly, or
philosophical orientations, others are more informal associations of teachers and students
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dissatisfied with certain aspects of traditional education. These alternatives, which
include charter schools, alternative schools, independent schools, home schooling and
auto didacticism vary widely, but often emphasize the value of small class size, close
relationships between students and teachers, and a sense of community.

Alternative education may also allow for independent learning and engaging class
activities. [8]

vi Higher Education

Higher education, also called tertiary, third stage, or post secondary education, is the
non-compulsory educational level that follows the completion of a school providing a
secondary education, such as a high school or secondary school.

Higher education generally involves work towards a degree-level or foundation
degree qualification. In most developed countries a high proportion of the population (up
to 50%) now enters higher education at some time in their lives. Higher education is
therefore very important to national economies, both as a significant industry in its own
right, and as a source of trained and educated personnel for the rest of the economy.

2. LEARNING MODALITIES

There has been work on learning styles over the last two decades. Dunn and Dunn
[11] focused on identifying relevant stimuli that may influence learning and manipulating
the school environment, at about the same time as Joseph Renzulli [12] recommended
varying teaching strategies. Howard Gardner [13] identified individual talents or
aptitudes in his Multiple Intelligences theories. Based on the works of Jung, the Myers-
Briggs Type Indicator and Kersey Temperament Sorter[14] focused on understanding
how people's personality affects the way they interact personally, and how this affects the
way individuals respond to each other within the learning environment. The work of
David Kolb and Anthony Gregory’s Type Delineator [15] follows a similar but more
simplified approach.

It is currently fashionable to divide education into different learning "modes"”. The
learning modalities [16] are probably the most common:

i Visual: learning based on observation and seeing what is being learned.
ii Auditory: learning based on listening to instructions/information.
iii Kinesthetic: learning based on hands-on work and engaging in activities.

Although it is claimed that, depending on their preferred learning modality, different
teaching techniques have different levels of effectiveness, [17] recent research has argued
"there is no adequate evidence base to justify incorporating learning styles assessments
into general educational practice."[18]

A consequence of this theory is that effective teaching should present a variety of
teaching methods which cover all three learning modalities so that different students have
equal opportunities to learn in a way that is effective for them. [19] Guy Claxton has
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questioned the extent that learning styles such as VAK are helpful, particularly as they
can have a tendency to label children and therefore restrict learning.[20][21]

3. INSTRUCTION

Instruction is the facilitation of another's learning. Instructors in primary and
secondary institutions are often called teachers, and they direct the education of students
and might draw on many subjects like reading, writing, mathematics, science and history.
Instructors in post-secondary institutions might be called teachers, instructors, or
professors, depending on the type of institution; and they primarily teach only their
specific discipline. Studies from the United States suggest that the quality of teachers is
the single most important factor affecting student performance, and that countries which
score highly on international tests have multiple policies in place to ensure that the
teachers they employ are as effective as possible. [22] With the passing of NCLB in the
United States (No Child Left Behind), teachers must be highly qualified.

4. TECHNOLOGY

One of the most substantial uses in education is the use of technology. Also
technology is an increasingly influential factor in education. Computers and mobile
phones are used in developed countries both to complement established education
practices and develop new ways of learning such as online education (a type of distance
education). This gives students the opportunity to choose what they are interested in
learning. The proliferation of computers also means the increase of programming and
blogging. Technology offers powerful learning tools that demand new skills and
understandings of students, including Multimedia, and provides new ways to engage
students, such as Virtual learning environments. One such tool are virtual manipulative,
which are an "interactive, Web-based visual representation of a dynamic object that
presents opportunities for constructing mathematical knowledge. In short, virtual
manipulatives are dynamic visual/pictorial replicas of physical mathematical
manipulatives, which have long been used to demonstrate and teach various mathematical
concepts. Virtual manipulatives can be easily accessed on the Internet as stand-alone
applets, allowing for easy access and use in a variety of educational settings. Emerging
research into the effectiveness of virtual manipulatives as a teaching tool have yielded
promising results, suggesting comparable, and in many cases superior overall concept-
teaching effectiveness compared to standard teaching methods.[citation needed]
Technology is being used more not only in administrative duties in education but also in
the instruction of students. The use of technologies such as PowerPoint and interactive
whiteboard is capturing the attention of students in the classroom. Technology is also
being used in the assessment of students. One example is the Audience Response System
(ARS), which allows immediate feedback tests and classroom discussions. [23]

Information and communication technologies (ICTs) are a “diverse set of tools and
resources used to communicate, create, disseminate, store, and manage information.”[24]
These technologies include computers, the Internet, broadcasting technologies (radio and
television), and telephony. There is increasing interest in how computers and the Internet
can improve education at all levels, in both formal and non-formal settings.[25] Older
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ICT technologies, such as radio and television, have for over forty years been used for
open and distance learning, although print remains the cheapest, most accessible and
therefore most dominant delivery mechanism in both developed and developing
countries.[26] In addition to classroom application and growth of e-learning opportunities
for knowledge attainment, educators involved in student affairs programming have
recognized the increasing importance of computer usage with data generation for and
about students. Motivation and retention counselors, along with faculty and
administrators, can impact the potential academic success of students by provision of
technology based experiences in the University setting. [27]

The use of computers and the Internet is in its infancy in developing countries, if
these are used at all, due to limited infrastructure and the attendant high costs of access.
Usually, various technologies are used in combination rather than as the sole delivery
mechanism. For example, the Kothmale Community Radio Internet uses both radio
broadcasts and computer and Internet technologies to facilitate the sharing of information
and provide educational opportunities in a rural community in Sri Lanka.[28] The Open
University of the United Kingdom (UKOU), established in 1969 as the first educational
institution in the world wholly dedicated to open and distance learning, still relies heavily
on print-based materials supplemented by radio, television and, in recent years, online
programming.[29] Similarly, the Indira Gandhi National Open University in India
combines the use of print, recorded audio and video, broadcast radio and television, and
audio conferencing technologies.[30]

The term "computer-assisted learning” (CAL) has been increasingly used to describe
the use of technology in teaching. Classrooms of the 21st century contain interactive
white boards, tablets, mp3 players, laptops, etc. Wiki sites are another tool teachers can
implement into CAL curriculums for students to understand communication and
collaboration efforts of group work through electronic means.[citation needed] Teachers
are encouraged to embed these technological devices and services in the curriculum in
order to enhance students learning and meet the needs of various types of learners.

5. CONCLUSION AND FUTURE WORK

This was education and its categories. Type of education and instruction were also
described. In future the process may be further enhances by using some their modern
techniques. And it is clear that computer and technology may be used more efficiently.
Just like to computerize the education system and make the record secure.
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ABSTRACT

To design a project is a very important issue. Because a system is computerized from
manual. So to cope with the problem the issues will be discussed. And with the help of
practical projects it will be analyzed that how to improve and enhance the subject. Also it
will be shown practically that how the front end is made more attractive and user
friendly.

KEY WORDS
Project, Issue, System, Manual, End user

1. INTRODUCTION

The grading and judging of computer science project can often be a confusing job
especially for those without a background in computer science.[1] In software
engineering, a design pattern is a general reusable solution to a commonly occurring
problem within a given context in software design. A design pattern is not a finished
design that can be transformed directly into code. It is a description or template for how
to solve a problem that can be used in many different situations. So patterns are
formalized best practices that you must implement yourself in your application.') Object-
oriented design patterns typically show relationships and interactions between classes or
objects, without specifying the final application classes or objects that are involved.
Many patterns imply object-orientation or more generally mutable state, and so may not
be as applicable in functional programming languages, in which data is immutable or
treated as such.

Design patterns reside in the domain of modules and interconnections. At a higher
level there are architectural patterns that are larger in scope, usually describing an overall
pattern followed by an entire system.™

Patterns originated as an architectural concept by Christopher Alexander (1977/79).
In 1987, Kent Beck and Ward Cunningham began experimenting with the idea of
applying patterns to programming and presented their results at the OOPSLA conference
that year.®!™™ In the following years, Beck, Cunningham and others followed up on this
work.

Design patterns gained popularity in computer science after the book Design
Patterns: Elements of Reusable Object-Oriented Software was published in 1994 by the
so-called "Gang of Four" (Gamma et al.). That same year, the first Pattern Languages of
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Programming Conference was held and the following year, the Portland Pattern
Repository was set up for documentation of design patterns. The scope of the term
remains a matter of dispute. Notable books in the design pattern genre include:

e Gamma, Erich; Richard Helm, Ralph Johnson, and John Vlissides (1995). Design
Patterns: Elements of Reusable Object-Oriented Software. Addison-Wesley.
ISBN 0-201-63361-2.

e Buschmann, Frank; Regine Meunier, Hans Rohnert, Peter Sommerlad (1996).
Pattern-Oriented Software Architecture, Volume 1: A System of Patterns. John
Wiley & Sons. ISBN 0-471-95869-7.

e Schmidt, Douglas C.; Michael Stal, Hans Rohnert, Frank Buschmann (2000).
Pattern-Oriented Software Architecture, Volume 2: Patterns for Concurrent and
Networked Objects. John Wiley & Sons. ISBN 0-471-60695-2.

o Fowler, Martin (2002). Patterns of Enterprise Application Architecture. Addison-
Wesley. ISBN 978-0-321-12742-6.

e Hohpe, Gregor; Bobby Woolf (2003). Enterprise Integration Patterns: Designing,
Building, and Deploying Messaging Solutions. Addison-Wesley. ISBN 0-321-
20068-3.

e Freeman, Eric T; Elisabeth Robson, Bert Bates, Kathy Sierra (2004). Head First
Design Patterns. O'Reilly Media. ISBN 0-596-00712-4.

Although design patterns have been applied practically for a long time, formalization
of the concept of design patterns languished for several years.!

In 2009 over 30 contributors collaborated with Thomas Erl on his book, SOA Design
Patterns.® The goal of this book was to establish a de facto catalog of design patterns for
SOA and service-orientation.”! (Over 200+ IT professionals participated world-wide in
reviewing Erl's book and patterns.) These patterns are also published and discussed on
the community research site

Efforts have also been made to codify design patterns in particular domains, including
use of existing design patterns as well as domain specific design patterns. Examples
include user interface design patterns,” information visualization,*” secure design,™"
"secure usability",*? Web design ¥ and business model design.**!

The annual Pattern Languages of Programming Conference proceedings ™* include
many examples of domain specific patterns.

The documentation for a design pattern describes the context in which the pattern is
used, the forces within the context that the pattern seeks to resolve, and the suggested
solution.® There is no single, standard format for documenting design patterns. Rather,
a variety of different formats have been used by different pattern authors. However,
according to Martin Fowler, certain pattern forms have become more well-known than
others, and consequently become common starting points for new pattern-writing
efforts.” One example of a commonly used documentation format is the one used by
Erich Gamma, Richard Helm, Ralph Johnson and John Vlissides (collectively known as
the "Gang of Four", or GoF for short) in their book Design Patterns. It contains the
following sections:
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e Pattern Name and Classification: A descriptive and unique name that helps in
identifying and referring to the pattern.

e Intent: A description of the goal behind the pattern and the reason for using it.

e Also Known As: Other names for the pattern.

e Motivation (Forces): A scenario consisting of a problem and a context in which
this pattern can be used.

e Applicability: Situations in which this pattern is usable; the context for the
pattern.

e Structure: A graphical representation of the pattern. Class diagrams and
Interaction diagrams may be used for this purpose.

e Participants: A listing of the classes and objects used in the pattern and their
roles in the design.

e Collaboration: A description of how classes and objects used in the pattern
interact with each other.

e Consequences: A description of the results, side effects, and tradeoffs caused by
using the pattern.

e Implementation: A description of an implementation of the pattern; the solution
part of the pattern.

e Sample Code: An illustration of how the pattern can be used in a programming
language.

o Known Uses: Examples of real usages of the pattern.

o Related Patterns: Other patterns that have some relationship with the pattern;
discussion of the differences between the pattern and similar patterns

e The concept of design patterns has been criticized in several ways.

e The design patterns may just be a sign of some missing features of a given
programming language (Java or C++ for instance). Peter Norvig demonstrates that
16 out of the 23 patterns in the Design Patterns book (which is primarily focused
on C++) are simplified or eliminated (via direct language support) in Lisp or
Dylan."™! See also Paul Graham's essay Revenge of the Nerds.?®!

e The idea may not be as new as suggested by the authors: for instance the Model-
View-Controller paradigm is an example of a "pattern” which predates the concept
of "design patterns" by several years.

e Moreover, inappropriate use of patterns may unnecessarily increase
complexity.?”

2. PROCESS EXPLANATION
The process can be explain by the following improvements in different projects.
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In this design the whole information is displayed on a single screen.
Hence the design is very improved.

Fig.5:

3. CONCLUSION AND FUTURE WORK

In this research it is studied that how to improve the design of a project. Also it is
studied to utilize the free space in a design. In future the its may be extended to make
more improvements.
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ABSTRACT

Risk management is very challenging job. Risk may be minimized by using computer
systems instead of manual systems. Because these are run by the computer and computer
neither get bored nor get tired. In this research it will be proved that how these systems
are performing their jobs. Some examples from the real world will be taken for the
practical point of view. Finally it will be discussed that how to improve these systems to
make the work more systematic and consistent.
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1. INTRODUCTION

1.1Risk

Risk is the potential that a chosen action or activity (including the choice of inaction)
will lead to a loss (an undesirable outcome). The notion implies that a choice having an
influence on the outcome exists (or existed). Potential losses themselves may also be
called "risks". Almost any human endeavour carries some risk, but some are much more
risky than others.

The Oxford English Dictionary cites the earliest use of the word in English (in the
spelling of risque) as from 1621, and the spelling as risk from 1655. It defines risk as:

(Exposure to) the possibility of loss, injury, or other adverse or unwelcome
circumstance; a chance or situation involving such a possibility [1] The 1SO 31000
(2009) /1SO Guide 73 definition of risk is the 'effect of uncertainty on objectives'. In this
definition, uncertainties include events (which may or not happen) and uncertainties
caused by a lack of information or ambiguity. This definition also includes both negative
and positive impacts on objectives.

Another definition is that risks are future problems that can be avoided or mitigated,
rather than current ones that must be immediately addressed. [2]

1.2 Risk Management

Risk management is the identification, assessment, and prioritization of risks (defined
in 1ISO 31000 as the effect of uncertainty on objectives, whether positive or negative)
followed by coordinated and economical application of resources to minimize, monitor,
and control the probability and/or impact of unfortunate events[3]
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2. USE OF COMPUTER IN RISK MANAGEMENT

2.1 Computer Software

Computer software is a collection of computer programs and related data that provide
the instructions for telling a computer what to do and how to do it. In other words,
software is a conceptual entity which is a set of computer programs, procedures, and
associated documentation concerned with the operation of a data processing system. We
can also say software refers to one or more computer programs and data held in the
storage of the computer for some purposes. In other words software is a set of programs,
procedures, algorithms and its documentation. Program software performs the function of
the program it implements, either by directly providing instructions to the computer
hardware or by serving as input to another piece of software. The term was coined to
contrast to the old term hardware (meaning physical devices). In contrast to hardware,
software is intangible, meaning it "cannot be touched™.[4] Software is also sometimes
used in a more narrow sense, meaning application software only. Sometimes the term
includes data that has not traditionally been associated with computers, such as film,
tapes, and records.[5]

Examples of computer software include:

2.1.1 Application software

Application Software Includes end-user applications of computers such as Microsoft
office or video games, and ERP software for groups of users. Middleware controls and
co-ordinates distributed systems.

2.1.2 Programming languages

It defines the syntax and semantics of computer programs. For example, many mature
banking applications were written in the COBOL language, originally invented in 1959.
Newer applications are often written in more modern programming languages. Nadra
Software is in Visual Basic

2.1.3 System software

It includes operating systems (e.g. Windows, Linux), which govern computing
resources. Today[when?] large[quantify] applications running on remote machines such
as Websites are considered[by whom?] to be system software, because[citation needed]
the end-user interface is generally through a graphical user interface, such as a web
browser.

2.1.4 Testware
It is software for testing hardware or a software package.

2.1.5 Firmware

It is low-level software often stored on electrically programmable memory devices.
Firmware is given its name because it is treated like hardware and run (“executed") by
other software programs.

2.1.6 Shrink ware
It is the older name given to consumer-purchased software, because it was often sold
in retail stores in a shrink-wrapped box. Device drivers control parts of computers such as
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disk drives, printers, CD drives, or computer monitors. Programming tools help conduct
computing tasks in any category listed above. For programmers, these could be tools for
debugging or reverse engineering older legacy systems in order to check source code
compatibility.

Computer Software is programs to manage the system either Computer (Hardware)
itself or the man made systems. Computer Software in the physical world means to
computerize a system from manual. Software development is a process start with the
problem definition and end with the maintenance of the system. Why organizations and
management wants to computerize a system e.g. Nadra make the work of 1D card more
speedy and consistent. Its because of the computer software that chance to the loss of data
is minimize. Also the works become speedy. And now all the facilities are available near
about it one place.

These software minimize the risk just like in highways it manage the traffic and
gather the data about the vehicle which may help the administration to manage it.

3. INTERNET AND COMMUNICATION

The Internet is a global system of interconnected computer networks that use the
standard Internet Protocol Suite (TCP/IP) to serve billions of users worldwide. It is a
network of networks that consists of millions of private, public, academic, business, and
government networks, of local to global scope, that are linked by a broad array of
electronic, wireless and optical networking technologies.[6] The Internet can also be
defined as a worldwide interconnection of computers and computer networks that
facilitate the sharing or exchange of information among users. The Internet carries a vast
range of information resources and services, such as the inter-linked hypertext documents
of the World Wide Web (WWW) and the infrastructure to support electronic mail.

Most traditional communications media including telephone, music, film, and
television are reshaped or redefined by the Internet, giving birth to new services such as
Voice over Internet Protocol (VolP) and IPTV. Newspaper, book and other print
publishing are adapting to Web site technology, or are reshaped into blogging and web
feeds. The Internet has enabled or accelerated new forms of human interactions through
instant messaging, Internet forums, and social networking. Online shopping has boomed
both for major retail outlets and small artisans and traders. Business-to-business and
financial services on the Internet affect supply chains across entire industries.

The origins of the Internet reach back to research of the 1960s, commissioned by the
United States government in collaboration with private commercial interests to build
robust, fault-tolerant, and distributed computer networks. The funding of a new U.S.
backbone by the National Science Foundation in the 1980s, as well as private funding for
other commercial backbones, led to worldwide participation in the development of new
networking technologies, and the merger of many networks. The commercialization of
what was by the 1990s an international network resulted in its popularization and
incorporation into virtually every aspect of modern human life. As of 2009, an estimated
one-quarter of Earth's population uses the services of the Internet.
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The Internet has no centralized governance in either technological implementation or
policies for access and usage; each constituent network sets its own standards. Only the
overreaching definitions of the two principal name spaces in the Internet, the Internet
Protocol address space and the Domain Name System, are directed by a maintainer
organization, the Internet Corporation for Assigned Names and Numbers (ICANN). The
technical underpinning and standardization of the core protocols (IPv4 and IPv6) is an
activity of the Internet Engineering Task Force (IETF), a non-profit organization of
loosely affiliated international participants that anyone may associate with by
contributing technical expertise. So it minimize risk in the field of communication by
giving confirmation to the sender and the receiver about the transmission.

4. SPEED, ACCURACY AND STORAGE OF DATA
Computer minimize the risk because it has the following characteristics

4.1 Speed:

Computers work at very high speed and are much faster than humans. A second is
very large time period time for computer. A computer can perform billions of
calculations in a second. The time used by a computer to perform an operation is called
the processing speed. Computer speed is measured in Mega Hertz (MHz).

4.2 Storage:

A computer can store a large amount of data permanently. User can use this data at
any time. We can store any type of data in a computer. Text, graphic, pictures, audio and
video files can be stored easily. The storage capacity of the computer is increasing
rapidly. Storage of computer is measured in (bit, Byte, Megabyte, Gigabyte, Terabyte).

Processing: A computer can process the given instructions. It can perform different
types of processing like addition, subtraction, multiplication and division. It can also
perform logical functions like comparing two numbers to decide which one is the bigger
etc.

Accuracy: Accuracy means to provide results without any error. Computers can
process large amount of data and generate error-free results. A modern computer
performs millions of operations in nano second without any error.

5. IN THE FIELD OF MEDICAL AND ENGINEERING

Computer may be used in the field of medical for different purpose. Patient data may
be collect easy for the analysis and future prediction. Experts systems may be developed
to use in the remote areas where the access of specialist doctors are difficult. Computer
may be used for online operation systems in special circumstances. Computer is use in
medical labs to produce fast and accurate results during the treatment of different
diseases. [7]

Use of computer in the field of engineering is very vast. Even there are many
branches of computer Software tools that have been developed to support these activities
are considered CAE tools. CAE tools are being used, for example, to analyze the strength
and performance of components and assemblies. The term encompasses simulation,
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justification, and optimization of products and manufacturing tools. In the future, CAE
systems will be major providers of information to help support design teams in decision
making. In regard to information networks, CAE systems are individually considered a
single node on a total information network and each node may interrelate with other
nodes on the network. CAE systems can provide support to businesses. This is achieved
by the use of reference architectures and their ability to place information views on the
business process. Reference architecture is the basis from which information model,
especially product and manufacturing models.[9]

6. IN EDUCATION

Computer science or computing science (sometimes abbreviated CS) is the learning
of the theoretical foundations of information and computation, and of practical techniques
for their execution and application in computer systems. It is often described as the
efficient study of algorithmic processes that produce, explain, and transform information.
In this work, | use Data Mining algorithms from the field of computer science for the
analysis process to prove experimentally and practically that how reliable, efficient and
fast are these for the analysis of data in education? A solid mathematical threshold
(0 to 1) is set to analyze the data.[8] By practical analysis the risk is minimized by giving
the produced results to the experts.

7. IN DEFENSE

Wars fought prior to the advent of digital computing could take years to complete and
resulted in tremendous loss of property on both sides. Weapons of mass destruction used
to be the fastest way to achieve the objective. A discussion with Dan Carroll, Vietnam
War veteran and current contract engineer for major aerospace companies revealed that in
World War Il and in Vietnam, American forces employed a technique known as carpet
bombing to wipe out enemy troops and resources. Many large bombers would over fly an
area and drop thousands of bombs in an effort to destroy the enemy. This proved to be
very costly for both sides in terms of property and human life.

Assuming that war is inevitable and that enemies must sometimes be destroyed,
small, powerful computers are useful. Weapons can now be made intelligent enough to
know precisely where and what the target is. It is now possible to launch a projectile from
hundreds of miles away and destroy one particular building in an enemy installation. This
sort of precision warfare is much less expensive in the long run and makes much more
efficient use of resources. When human beings must be killed, we have the ability to
spare the vast majority of people in a city who are innocent bystanders and target only
those directly involved in the war effort.

8. INFORMATION RETRIEVAL

Information retrieval is a sub-field of computer science that deals with the
computerized storage and retrieval of documents [11].
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9. CONCLUSION AND FUTURE WORK
Computer systems are very helpful in risk management process. Risk may be

minimizing by using and enhancing the computer systems. In future computer systems
may be making more advance and intelligent to overcome risk management more
systematically.

10.

11.
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ABSTRACT

The decision of migration has varied on the basis of socio-economic and demographic
factors. In the context of internal migration people migrate from rural to urban areas as a
rational human capital investment decision to reap economic rewards in the form of
better economic opportunities and benefits. The objective of this paper is to investigate
the role of socio-economic and demographic factors in decision of internal migration.
The data was obtained from Pakistan Labour Force Survey 2009-10 which is conducted
by Federal Bureau of Statistics. The dependent variable has dichotomous response;
migrants and non migrants and independent variables are demographic; age, sex, marital
status and in socioeconomics; education levels and training of employees. The
Hierarchical Log-linear model has been used to identify model that best describing the
relationship between these categorical variables. The findings of this study showed that
the socioeconomics and demographic factors such as age, education, marital status and
gender play a significant role in taking decision of internal migration in Pakistan.

KEYWORD

Migration, Socio-economic and Demographic Indicators, Pakistan Labour Force,
Hierarchical Log-linear Model

1. INTRODUCTION

Migration means movement of people from one administrative district to another
administrative district at any time of their lives. It excludes movement of population
within the current district (FBS, 2009-10). The decision of migration has varied on the
basis of socio-economic and demographic factors. The distribution of population in a
country is influenced by the characteristics of the sending and receiving areas in terms of
push and pulls factors, that resulting in rural-urban, urban-urban, rural-rural and urban-
rural migration flows. In the context of internal migration people migrate from rural to
urban areas as a rational human capital investment decision to reap economic rewards in
the form of better economic opportunities and benefits.

Hoynes, et al. (2006) suggested, access to labor-market opportunities is an important
determinant of both individuals’ and families’ poverty status, those are living in different
location with different densities of migrant inflows may subject to different local labour
market conditions and this leads them to have varying poverty rates across these set of
location. In fact, such type of consequences of internal migration may become more
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popular in developing countries, also emerging and transitional economics that have
experienced profound economic and social changes during the last 30 years.

The native males who were living in provinces observed significantly increase in
migrant inflows in their labor market outcomes. Higher the inflow of recent migrants
lowered the native males’ employment ratio play a significant role. The negative
consequences of migrant inflows seem to be considered increase with both education and
age i.e. the recent migrant ratio’s estimated negative effects that are found to be highest
pronounced for the older population with the highest educational qualifications and to be
least pronounced for the younger population with the lowest educational qualifications
[Berker (2010)].

Migration has always added to household earnings. The education increases the
chances of migration which results in higher earnings. Low earning of household and
lack of employment opportunities in labour market are main causes for internal
migration in Pakistan. Migration is also provides employment opportunities at
purpose which results in well being of household [Arif (2005)].

1.1 Objective of Study
The objective of this study is to investigate the role of socioeconomic and
demographic factors in decision of internal migration in Pakistan.

2. LITERATURE REVIEW

Ahmed and Sirageldin (1993) carried a study on socio-economic determinants of
labour mobility and developed the model for internal migration in Pakistan. The results of
this study indicated that, in general migration in Pakistan were selective, especially in
terms of age, education and occupation.

Nam (1997) conducted a study to examine factors which affect the employment
situation of residents in Hanoi city (both migrants and non-migrants). The finding of this
study showed that the employment between migrants and non-migrants in Hanoi was
significant, and these differences was reduced, but not eliminated, when other factors
(i.e., demographic and socioeconomic factors) were controlled.

Wolbers (1998) conducted a study to examine the effect of education on labour
migration between employment and unemployment persons in the Netherlands. The
findings of this study showed that unemployment among the individuals with the lower
educational qualification was higher than among those with the higher educational level.
So less educated have a greater chance to losing their jobs than for those with the higher
educated.

Khan and Shehnaz (2000) conducted a study internal labour mobility pattern and
determinants in Pakistan. In this study both the statistical and econometric analysis were
used to measure the internal mobility and determinants. The statistical analysis showed
that mostly male and female undertook the decision to migrant for non economic
motives, this pattern is higher in urban-urban migration than to rural-urban migration. In
econometric analysis the migration as a human capital investment, education, technical
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and vocational training played a significantly positive effect on the probability of
migration decision for both males and females.

Akram, et al. (2002) carried out study to examine the factors that has an effect on
migration direction with reference to employment status of the migrants in case of male.
The multinomial logistic regression model was used for analysis for relationship between
migrants and their employment status. From this study found that person’s decision for
migration in Punjab are significantly affected by his age, education level, family type,
marital and employment status.

Filiztekin (2010) conducted empirical study on the determinants of internal migration
in Turkey. The result showed that both the economic factors such as income differentials
and unemployment rates, and social factors like presence of social networks along with
personal characteristics such as age and education levels play a significant role on
migration.

Saarwar and Sial (2011) conducted a study to examine the effect of education on
decision to migrate and on earnings of migrants within human capital framework. The
result showed the probability to migrate increase: decision to migrate diminishes with
age, human capital determinants like education and experience had a significant effect on
earning of migrants. It implies that education and earning have a positive relation.

3. DATA SOURCE AND ANALYSIS TECHNIQUES

The data for this study is taken from the Labour Force Survey (LFS) 2009-10 which
was conducted by Federal Bureau of Statistics (FBS), Pakistan. The sample of 36400
households consists of 263501 individuals is given in the said survey. There are some
missing cases in Labour Force Survey data related to variables age, sex, marital status,
education levels and training. So after excluding missing cases for any variable the
ultimately sample size is 187732. We used Hierarchical Log-linear analysis for data
analysis purpose.

4. RESULTS AND DISCUSSION

The log-linear analysis for model selection procedure is used to identify model that
best describing the relationship between categorical variables and it analyzed in multi-
way cross tabulations. Here we used to build the model by using backward elimination
method and apply with saturated model with parameters estimates and test the partial
association in terms of main effects, second order, third order and higher order. We have
aim to investigate the association of these variables and also the strength of association
by estimating the parameters values and odd ratio.

The valid sample size is 187732 and weighted valid cases according to given factors
are 81089 that contains information on these variables. The variables description and
their categories level presented in table A-1 age has form four categories in ordinal scale
(10-35, 35-55, 56-75, >76), sex has two categories in nominal (1=male, 2=female),
marital status has four categories in nominal scale (1= never marriage, 2= marriage,
3= widow, 4= divorce), training has three categories they are all in nominal scale (1= yes
on job, 2= yes off job, 3= no), education level has five categories with ordinal scale (No
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formal education, below matric, matric less inter, inter less degree, degree and above) and
migration status has also two categories with nominal scale (1= migrants, 2= non
migrants).

In table-2 contains information on k-way and higher order effects and shows the
probability that provides the observed significance level for the test that k-way and higher
order effects are zero. Second part of table shows just k-way effects it calculates by using
upper portion of table and it also test that k-way effects are zero. The likelihood chi-
square with no parameters and have only the mean is 478388.703 and first order effect is
53505.996 shown in upper part of table-2. The difference between mean and first order
effect is 478388.703-53505.996 = 424882.706 which displayed on the first line of the
second portion of this table. This difference is measure of knowing about how much the
model improve when first order effects are included. The small sig. (.0000) value shows
that the hypothesis of first order effects being zero is rejected and accept alternative
hypothesis which means that first order effect is present.

Now this is same procedure apply to the second order effect the difference 53505.996
- 2245.051= 51260.945 displayed on the second line of second portion of same table-2.
And the addition of second order effect improves the likelihood chi-square by 51260.945
this is also significant it means that there is second order effect is present in model. The
difference between 2245.051 - 397.885 = 1847.166 is display on the third line of second
portion of table-2 and also significant third order effect and similarly the difference
between 397.885 - 81.477 = 316.408 displayed on forth line of second portion of table-2
also significant this indicates that this model support up to forth order effects and
remaining five and six order does not help because p-value is not significant.

Goodness of fit test statistics shown in table-3 it represents the value of Likelihood
Ratio Chi- Square and Pearson Chi-Square with its d.f and sig. values. Goodness of fit
statistics provides the measure how well the model is fit for given data and for large
sample size both statistics are equivalent. The small value of both chi-square statistics
and the greater p value from significance value (.05) indicate a good model. According to
given p-values against test statistics, the p value is greater than significance value (.05)
and value of test statistics are small, this provides us that our final model after backward
elimination is perfect fit for the given data.

The partial association given in table-4 which contains the partial chi-square with its
sig. in term of the main effects, first order interaction term, second order, third order,
forth order and fifth order interaction. This table shows the significance of partial
association in all these terms. This table shows that all main effects age, sex, marital
status, educational level and training are significant this indicate that all these variables
are significantly related with migration and also all combinations of first order interaction
parameters have significance partial association like age and migration, sex and
migration, educational level and migration, training and migration, marital status and
migration.

According to table-4 mostly 2nd order interactions terms are significant like
Age * Edu_level * Migration, Sex * Edu_level * Migration, marital_status * edu_level *
migration, Sex * Training * Migration, sex * training * migration, Age * Sex *
Migration, and so on shown in table-4. There are single 3 order partial association is
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significant like Sex * Marital_Status * Edu_level * Migration and all others higher order
interaction terms are not significant. This table also represents the k way and higher order
decision as in that table we concluded that up to forth order interaction terms significantly
have association between them.

The parameter estimated value for main effects, odd ratios and 95% confidence
interval for odd ratio is presented in table-5. The positive value of estimate of parameters
shows the positive relationship and increase in response category and negative value
show negative relationship and decrease in response category. The odd ratio tells us both
direction of relationship and also provides the magnitude or strength of association. In
this table we calculated odd ratio by taking the antilogarithm of their estimated
parameters. Age have four categories but the forth category deal as a reference category
for others and provide three estimates for age variable and age provide significant effect
for three categories. In case of sex variable has two categories and first category of male
and 2" is female and compare male to female so sex has significant effect in migration.
Marital status has four categories and forth category used as a reference category and
never married vs. divorce is not significant but other two categories have significant
effect. Training has negatively significant impact on migration. The educational level has
five categories and last category take as a reference category all others compare with it
first two has positive impact on migration and other two have negative effect.

Table-6 represents the estimated parameter values of interaction effects, Odd Ratio
and 95% Confidence Interval for Odd Ratio. Age has significant effect for three
categories with migration decision. If we compare age group of 10-35 years of age with
>76 then migration occurs in 10-35 years age of persons more than >76 of age.
According to odd ratio we interpret as the odds ratio is 1.468 times higher (95% C-I
1.322 to 1.629) for those who have age is between 10-35 years than those who have age
greater than 76 years. And for the second category of age group odd ratio indicates that,
the odd ratio is 1.134 time higher (95% C-I 1.019 to 1.263) for those who have age is
between 35-55 years than those who have age greater than 76 years and for the last odd
ratio of age category indicates, the estimated odd of taking decision of migration for
group of age 56-75 years are 0.831 times (95% C-1 0.735 to 0.939) the estimated odds for
age group greater than 76 years. So these results shows that a mostly migration occurs in
group of age 10-35 than all other three categories.

Interaction terms for Sex and migration is insignificant effect. Marital status and
migration has significant effect for first category and not for next two categories.
Training has negative impact on migration, the estimated odd of taking decision of
migration for persons who have training on job 0.891 times (95% C-1 0.803 to 0.987) the
estimated odds for those who have no training and the interaction terms for migration
and the persons who have training off job. The interaction terms for 1% category for no
formal education with migration have significant effect and interpret as the odd ratio is
1.240 times higher (95% C-1 1.790 to 2.270) for those who have no formal education than
those who have higher degree and other three levels have insignificant effect. educational
level has five categories and last category take as a reference category all others compare
with it first two has positive impact on migration and other two have negative effect. The
odd ratio is 1.240 times higher (95% C-I 1.1218 to 1.439) for those who have no formal
education than those who have higher degree (see table-6). Table-7 represents the 2"
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order interaction effects with migration. Age, marital status has jointly effect on
migration decision.

5. CONCLUSION

The findings of this study showed that the socioeconomics and demographic factors
such as age, education, marital status and gender play a significant role in taking decision
of migration. Furthermore the findings showed that age is an important determinant for
migration and mostly migration occurs at the younger age 10-35 than older one.
Education levels play a significant role and according to this finding mostly migration
occurs in Pakistan at no formal education level. Marital status also has a significant effect
with migration decision of respondents and mostly migration occurs in case of female
marriage. Training has negative effect with migration decision. Gender plays a significant
role and mostly migration occurs for male than female.
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Table 1:

APPENDIX

Description of Variables with its Categories

Variables No of categories Names of categories
Age 4 Age 1 (10-35), age 2 (35-55), age 3 (56-75),
age 4 (>76)
Sex 2 Sex 1 (1=male), sex 2 (2=female)
Marital status 4 l\/larit'al statui (1_: never marriage, 2= marriage,
3= widow, 4= divorce)
Migration status 2 Migration (1= migrants, 2= non migrants)
Training 3 Training (1= yes on job, 2= yes off job, 3= no)
. No formal education, below matric, matric less
Educational level 5

inter, inter less degree, degree and above

Table 2:
K-Way and Higher-Order Effects

K df L_ikelihood Ratig _ Pearson _
Chi-Square Sig. Chi-Square Sig.
1 959 | 478388.703 .000 | 3000593.039 .000
2 945 53505.996 .000 59712.769 .000
K-way and Higher | 3 867 2245.051 .000 2680.909 .000
Order Effects 4 647 397.885 1.000 485.186 1.000
5 318 81.477 1.000 71.409 1.000
6 72 2.599 1.000 1.643 1.000
1 14 424882.706 .000 2940880.271 .000
2 78 51260.945 .000 57031.860 .000
K-way Effects 3 220 1847.166 .000 2195.723 .000
4 329 316.408 .681 413.777 .001
5 246 78.878 1.000 69.766 1.000
6 72 2.599 1.000 1.643 1.000

Table 3:
Goodness-of-Fit Test Statistics
Test Statistics | df Sig.
Likelihood Ratio Chi- Square | 147.256 444 | 1.000
Pearson Chi-Square 137.490 444 | 1.000
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Table 4:
Partial Association with Migration only
Partial
Effects df Chi-Square p-value
Age*Sex*Marital _Status*Training*Migration 18 1.456 1.000
Age*Sex*Marital _Status*Edu_level*Migration 36 9.046 1.000
Age*Sex*Training*Edu_level*Migration 24 15.835 .894
Age*Marital_Status*Training*Edu_level*Migration 72 18.820 1.000
Sex*Marital_Status*Training*Edu_level*Migration 24 10.041 .994
Age*Sex*Marital _Status*Migration 9 7.347 .601
Age*Sex*Training*Migration 6 3.027 .805
Age*Marital_Status*Training*Migration 18 6.744 .992
Sex*Marital_Status*Training*Migration 6 3.422 754
Age*Sex*Edu_level*Migration 12 6.890 .865
Age*Marital_Status*Edu_level*Migration 36 23.654 943
Sex*Marital_Status*Edu_level*Migration 12 24.695 .016
Age*Training*Edu_level*Migration 24 18.092 .799
Sex*Training*Edu_level*Migration 8 9.239 .323
Marital_Status*Training*Edu_level*Migration 24 23.464 493
Age*Sex*Migration 3 10.699 .013
Age*Marital_Status*Migration 9 2.339 .985
Sex*Marital_Status*Migration 3 145.969 .000
Age*Training*Migration 6 4.090 .665
Sex*Training*Migration 2 17.064 .000
Marital_Status*Training*Migration 6 6.471 373
Age*Edu_level*Migration 12 39.689 .000
Sex*Edu_level*Migration 4 21.856 .000
Marital_Status*Edu_level*Migration 12 50.999 .000
Training*Edu_level*Migration 8 14.603 .067
Age*Migration 3 568.694 .000
Sex*Migration 1 69.799 .000
Marital_Status*Migration 3 294.451 .000
Training*Migration 2 536.227 .000
Edu_level*Migration 4 530.497 .000
Age 3 81117.369 .000
Sex 1 28206.523 .000
Marital_Status 3 104051.497 .000
Training 2 109359.823 .000
Edu_level 4 43099.148 .000
Migration 1 59048.350 .000
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Table 5:
Estimated Parameter values of main effects, Odd Ratio (OR)
and 95% Confidence Interval for OR
Soinaed | s | on | e
Age (years)
10-35vs. >76 1.150 .000 | 3.160 | 2.844-3.504
36-55 vs. >76 .568 .000 | 1.765 | 1.586 - 1.964
56-75 vs. >76 -.386 .000 | .680 0.601 - 0.769
Sex
Sex 0.380 .000 \ 1.462 | 1.366-1.568
Marital Status
Never married vs. divorce .049 425 | 1.050 932-1.184
married vs. divorce 1.630 .000 | 5.104 | 4.627-5.635
widow vs. divorce -.507 .000 | .6022 | 0.534-0.681
Training
Yes on job vs. no -.683 .000 | 0.505 0.460 - .560
yes off job vs. no -0.277 .000 | 0.758 | 0.687-1.194
Educational Level
aNn%%m Education vs. Degree 0.706 000 | 2.026 | 1.790-2.270
BelowMatric vs. Degree and 278 000 | 1.320 | 1.156- 1508
yiamic Less Inter vs. Degree and -210 | 004 | 0811 | 0.702-0.935
;rr‘]tgﬁlc’fv'gess Degree vs. Degree -481 000 | 0618 | 0.535-0.715
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Table 6:

Odd Ratio and 95% Confidence Interval for Odd Ratio

Soimaed 5o | on | Soves
Age*Migration
10-35vs. >76 .384 .000 | 1.468 | 1.322-1.629
36-55 vs. >76 126 021 | 1.134 | 1.019-1.263
56-75 vs. >76 -.185 .003 | 0.831 | 0.735-0.939
Sex*Migration
Sex 359 | 026 [ 1.040 | 0.970-1.114
Marital Status* Migration
Never married vs. divorce 167 .006 | 1.182 | 1.048-1.332
married vs. divorce 074 139 | 1.077 | 0.976-1.188
widow vs. divorce -.067 278 | 0.935 | 0.828 - 1.054
Training* Migration
Yes on job vs. no -.116 .027 | 0.891 | 0.803-0.987
yes off job vs. no -.071 164 | 0.932 | 0.844-1.029
Educational Level* Migration
g'b‘;f/‘:ma' edu vs. degree and 240 000 | 1.240 | 1.1218 - 1.439
Et‘fc':/‘é" matric. vs. degree and 073 279 | 1.073 | 0.943-1.228
Matric less Inter vs. degree and 043 559 | 0.958 | 0.186-1.106
Inter but ess degree vs. degree -124 094 | 0883 | 0.763-1.021
Table 7:
Estimated Parameter values of 1* order interaction effects,
Odd Ratio and 95% Confidence Interval for Odd Ratio
Soimaes 5o [ or | e
Age*marital Status*Migration .358 .000 | 1.430 | 1.229-1.663




Proc. 9" International Conference on Statistical Sciences
Lahore, Pakistan - July 5-6, 2012, Vol. 22, pp 73-84

A GENERAL CLASS OF MEAN ESTIMATORS USING MIXTURE OF
AUXILIARY VARIABLES IN TWO-PHASE SAMPLING IN THE
PRESENCE OF NON-RESPONSE ON BOTH PHASES

Madiha Zainab', Zahoor Ahmad? and Ummara Shahid®
Department of Statistics, University of Gujrat, Gujrat, Pakistan.
Email: 'mzainab89@gmail.com
?zahoor.ahmed @uog.edu.pk
Summara.shahid@uog.edu.pk

ABSTRACT

In this paper we have suggested a general class of estimators in two-phase sampling to
estimate the population mean of study variable in the case when non-response occur on
both phases and also on study and/or auxiliary variable (s). We are using several continuous
and categorical auxiliary variables simultaneously while constructing the class. Also we are
assuming that the information on all auxiliary variables is not available for population (no
information case) as mostly the practical cases. The expressions mean square error of
suggested class has been derived. Furthermore several special cases of proposed class have
been identified.

KEY WORDS

Mixture of Multi-Auxiliary Variables; Non-response; Two Phase Sampling; Generalized
Estimator; No Information Case.

1. INTRODUCTION

The estimation of the population mean is an important issue in sampling theory and
several efforts have been made to improve the precision of the estimators. As the use of
auxiliary variable can enhance the precision of estimator when the study variable is
highly correlated with auxiliary variable (Singh et al. (2010)). The use of multi-auxiliary
variables is based on increase in precision as well as based on affordable cost. There
could be the following cases for the use of auxiliary information in two phase sampling
(a) no information case (NIC) (b) partial information case (PIC) (c) full information case
(FIC). If population information about none of the auxiliary variables is available then it
is called NIC. If population information about some of the auxiliary variables is available
then it is called PIC. If population information about all of the auxiliary variables is
available then it is called FIC (Samiuddin and Hanif, (2007)).

Problem of non-response is very common in sample surveys which are conducted in
the field of social sciences, agriculture and medical sciences. Almost all surveys suffer
from the problem of non-response which can be either unit non-response on item non-
response. There is a need to consider non-response as it decreases the precision of an
estimate and produces biased estimates.

To address this problem the following sampling scheme is used. When sampling
frame for study variable and/or population information about auxiliary variable is not

73


mailto:mzainab89@gmail.com
mailto:zahoor.ahmed@uog.edu.pk
mailto:ummara.shahid@uog.edu.pk

74 A general class of mean estimators............ non-response on both phases

available then two phase sampling is used to decrease the cost. In two phase sampling,
total population of N units is divided into two units N, shows responding units N,

shows non-responding units a large first phase sample of size n; is selected and auxiliary

information is recorded then, a subsample at second phase of size n, is selected from the
first phase sample and information about study variable y as well as auxiliary variable x
is collected such that n,<n, . At second phase, let v, be the responding units and v, be

those units which did not supply information. Then, a subsample of r, units is selected

from the m, units. Following this sampling scheme, Hansen and Hurwitz (1946)
considered the problem of non-response at second phase and suggested estimator is

t1(2) = lel 2 +W272r 2 (11)

where w, LY and w, =n—2, are the proportions for responding and non-responding
n n

units.

Variance of the estimator is given by

1 1
V(tl(Z)) :[——sti +

n;

Wa (ko —1)

s2 | 1.2
N, Y2 (1.2)

Following the same strategy, Singh and Kumar (2008) suggested ratio, product and
regression estimators in two phase sampling with non-response at second phase sample.
The ratio estimator with bias and MSE is given by

to=yi | 2L 2]
@ =2 (Yg J( Yj (1.3)

. 1 1 1 W, (k, —1)
Blas(te(z))=?Kn——n—JSf@R—ZB)+%SXZZ(R—B(2))]

2 1 2
and
1 1) o 2
2 1
W, (k, —1 1 1
Wl D) Sy +RS? (R—2B(y) +[ —]35,

n, n N

The product estimator is

t -V Y_; i
p2) = Y2 % \% ) (1.4)

. 11(1 1 W, (k, —1
Bias(t; () = 7Hn__n_jsf(m +2B) +%Si B }
2 1 2
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MSE (t;5)) = (i—ij S +4RS.(R+P)
n, m

W, (k, —1) 11
+% Sy +RSZ (R+2By) +(n——WJs§,
2 1

The regression estimator with MSE is

tegy = Yo +0h X-% +d; X -X , (1.5)
and
1 1 2 2
MSE (t52)) :(———j Sy +d,S;(d; —2B)
N, n

W, (ka -1) 2 2 1 1.
+T Sy, TdiSy (dy —2B ) + n_l_ﬁ Sy,

Singh et al. (2010) proposed exponential estimator when non-response is present at
second phase and further consider non-response at both study variable y and auxiliary
variable x and when only at auxiliary variable. Zakia (2011) proposed a generalized class
for mean estimation using multi-auxiliary variables in two phase sampling considering

non-response at both phases.

— * p _* _* q _* _* -1 CBi
tere =| V2 +a_210€i (Xayi —X2i) b-l_{ Xy X(2)i
1= i=

s P
+d exp {i_zleyi( X (i X(2)i jH (1.6)

MSE (t,¢re) = 7‘285 +6285(2) _q{menTxlmqul

with

Naik and Gupta (1996),Jhajj et al. (2006) and Shabbir and Gupta (2007) used
information of single auxiliary attribute in two phase sampling.Hanif et al. (2009)
extended the family of estimators proposed by Jhajj et al. (2006) using information on
two auxiliary attributes in double sampling. Haq et al. (2011) suggested an estimator for
full information case (an improved form of the estimator proposed by Shabbir and Gupta
(2007)).

2. SUGGESTED CLASS OF ESTIMATORS

Consider the total population (denoted by U) of N units is divided into two sections:
one is the section (denoted byU;) of N, units, which would be available on the first
attempt at the first stage and the other section (denoted by U, ) of N, units, which are
not available on the first attempt at the first phase but will be available on the second
attempt. From N units, a first phase sample (denoted by u; ) of n; units is drawn by simple
random sampling without replacement (SRSWOR).A second phase sample (denoted by
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u,) of n, units (i.e. n,<n ) is drawn from n; by simple random sampling without
replacement (SRSWOR) and the variable of interest y is measured at second phases. At
second phase let m, units supply information which is denoted by v, and m, units refuse to
response which is denoted byv,, where = u,NU;and v,= u,NU,. A sub-sample
(denoted by v, ) of r,units is randomly taken from the m, non-respondents by applying
the strategy defined of Hansen and Hurwitz (1946) and this sub sample is specified by
_m
ke
k,>1. Assume that no non response is observed in this sub sample. Let X;,z;,w denotes

P

the set of multi-auxiliary quantitative variables for i=1,2,3,...,q;, j=12,3,..,0; and

— N _ N
k=12.3,..,0s respectively and population mean X, = N‘lglxt Xy = Nl’léxt :

Mz

> 4N 5 4R = 4N
LS Zagyj =N tzlztv Z@z)j =N, IZIZw W, =N tzlwt'

— —1N2 — -1
X@i=Nza"2x%, Z;=N
= 1

_ N _ N
Wik = Nl‘lzllwt and Wy = Nz‘lzzlwt denote the population means of the responding
t= t=
. . — -1 My = -1 O = -1 i
and non-responding units. Let Xq; = tzlxt, ;= IZ].ZI and Wy =ny tlet

m m.
denotes the sample mean of all n, units, and Y(’l)i:rnl‘ltzlxt, i(’z)i:mgltzzlxt,

m, m, m, m,
=1 -1 = -1 — -1 = -1
Znyj =M 220, Zp)j =My 22, Wy =M 2w, and W, =m," 2w denote the sample
t=1 t=1 t=1

. . . - 1
means of the m, responding and m, non-responding units. Further, let X ,; :—szxt ,
r2 t=1

= 13z _ 1% m

Z)i :—ZzzI and W) =—> W denotes the sample mean of the r, =—2 k,>1
rz t=1 rz t=1 kz

sub-sampled  units. Let t;=e {1+Ea5 1q quxqsdquxl +§ 06 1., quxqsdgqexl}

denotes  another  set  of  multi-auxiliary  qualitative  variables for
i'=123..0, j’=123,..,0,, k'=123,...,04 with population proportions

48 1 L ad .
Q)i' = N Z‘Et y q)(l)l' = Nl Z‘Ct y ®(2)|/ = N2 ZTI ) lIJJ/ = N Z(DI [} \P(l)ll = Nl Z(Dt ’
t=1 t=1 t=1 t=1 t=1
1%z a3 s 1%

N
population proportions of the responding and non-responding groups. Let t,; = n{IZrt
t=1
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gL 1l . .
L Oy =My Zlmt and gy =Ny let denotes the sample proportions of all n, units, and
t= t=

. % . - o % . 1R P 1%
T =M Zitt v T =My Zth » Oy =My Ziwt » Oy =M,y Zl(‘)t v € =My let
t= t= t= t= t=

m,
and gy = mz’lZst denote the sample proportions of the m,; responding and m, non-
t=1

I, 10
2o and gy =—> &
rz t=1

. . 1% 1
responding units. Further, let 7 :—fjrt Oy =
z rz t=1 : r2 t=1

. m .
denotes the sample proportions of the r, = k—2 k,>1 sub-sampled units.
2

Let us define sampling errors for quantitative and qualitative auxiliary variables as

% *

éy(2) = 7(2) -Y, Ex(l)i = X(l)i -Xi Ex(2)i = Y(Z)i -Xi, € = T -y, €1(2)i’ =Toyr -y
Cwi=Zwi~Zi » &) =Z2j £ Cewi =001 ¥ @y =00~y
Bk = Wk —Wk Buik = Wiok —Wis Bepe = B —Bir s B = B — B
Some useful expectations are

E(€,,)=E(@ i) =E(®,i)=EE ,;)=EE,#)=EE,, ) =EE,))

= E(é(: 2 j’) = E(éc:l j') = E(é\; 2K) = E(€V:1 k)= E(éa*z k) = E(§:1 ) =0

Let dxcuxl = éX(Z)i _éx(l)i y qusX:l :€Z(2)j _EZ(I)J and qusxl :éw(z)k _éw(l)k are dlffel’ences

of sampling errors for quantitative variables.
_* _* _* _* _* _*
dtqle =€ — & do)qu =E€u(2)j ~Coqj and dgq@d =€k — K

are differences for qualitative variables. Also

Xq,q =[)?i‘1lq =120, Zg g :[Z_i_l}q ; 1=123..0; and W, :[Vvi_llqjxq]

jdj #j
; k=1,2,3..05 are the diagonal matrices for quantitative variables and
[t i [yt T gt .
@y o =[ quxq,- 1=123.0,, ¥y o <[ ¥ quxqj,J 123.4, and Eq o =[F; }q,-xq,-’
k'=12,3...95are the diagonal matrices for qualitative variables.

The generalized class of regression-cum-ratio-exponential estimators for estimating
population mean in the presence of non-response at both phases using mixture of multi-
auxiliary variables can be suggested as

1:mix = tl(tZ +t3), (21)
where
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_ * % _* _* % * *
L= [nyz +a_Z i X ~ X +b_Z Lo Tyir — T (2)if } 2.2)
i=1 i'=1 '
. da3j - hOLjr
U3 | Zpyi o [ Dy ir
@] @]
t, :cl‘[ —_ H —_ , 2.3)
HZ@i) N\ ®@r '
and
U5 V_\I* —V_\I* Js 8* ' —S* '
2k —Wayk (2K ~ €@k
ty=eexpy 2 fag | =——— |+ X lage | =———— |- (2.4)
k=1 W(Z)k +W(l)k k'=1 € k' +€ Dk’ '

Now expressing t; in terms of sampling errors, we have
—% — o]} —* —* [*]} —* —*
t=|n ey, +Y +aY oy €xei—€x@i +bX ay e —e i |-
i=1 i=1

Expressing t, in terms of sampling errors and using binomial expansion, ignoring
second and higher order terms in (2.3) and (2.4) respectively, we get

G Ot3j —* —* e} (lej’ —* —*
t,=Ccll+d> == e :j—© 2(2)j +h_z T € o —€ o@ij |

j=1 Zj =1 Ty
and
% fog — —* —* —* é* 2)k +(_5* K
t,=e exp| > —X e w2k —€ wik — € w2k —€ wk S W@k 7wtk

k=1 2W 2W
% log,: —* —* —* —* (_3* 2)K’ +é* k'

+2 €&k —€ ek — € pk’ —€ p)k’ @k TE 0
k'=1 ZEk' 2Ekr

Simplifying and expressingt;, t, and t; in matrix notation, we get

tl = |:m e Y2) +Y _a(xlt Ixqy dqlxl _ba2t 1xq, dqle} ! (25)
t, = C|:1—d0t3 1xGg quxq3dlxq3 —hOL4 1xq, lPQ4><Q4d"'|4><1:| (2.6)
and
—el1 ot w d Lot d
t;=e T35 %5 1eas Vasxas Uad T 5 %6 1cq Egq Ao (2.7)

Substituting the value of t,, t, and t; in (2.1), we get
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7 vi t t
L —[Tl e Y(2) +Y —ao Ixqy dq1><1 —baz 1xq, dqle:l
t t
[1_Cd°‘3 Ixg Z gyxq, Oxg, —Chotg 1xqy Foyeq, g
+27efas' . W, .o g +2 elog ., Eq.qd
5 Ixgs ©'0O5%0s Osxl 6 1xgs —Uex0s ~dsx1
After simplification, we get
v _ v t t v t
tmix =Y = ne Y2) +(n_l)Y —aoy Ixgq dodxl _ba2 1xq, dq2><l _nYCd O3 1xqg Zq3xq3dq3x1

—nYehay' yq Wo,q,dg,a +2 MYefotg g Wy g dg a +27mYelag' o Eq o dq g

G4 %0y 050
(2.8)
or
tmix _Y_ = me Y2) +(m _1)Y__ htlmemxl
where
t t t t t t t
h :[0‘1 g %2 kg, *3 axq, %4 1xq, %5 kg, %6 1xqq ]km
and
. _ _
H' =[adg, bdgq MYCZq g g0 MYCHWy g dg o
1.7 1.y
=2 mYefWy . dgq —2 mYeIquxqedqelem
6
;2. 0i=m
i=1
For obtaining the expression of MSE
E(tmix _Y)z = E(Tle Y(2) +(1”|—1)Y _htlmemxl)2 ) (2.9)

To find the optimum value of unknown vector h,,, for which MSE of t;, will be
minimum, differentiating (2.9) w.r.t h,,., and equating it equal to zero.

E(me y,, +(Mm-1)Y —h'y  Hpg)Hpg =0, (2.10)
or

T‘lE(melé Y2) ) + (T] _l)?E(mel) - hmxlE(melHtlxm) = Ov
or

Mt = A i Qs 2.11)

where E(mele Y@ ) = mel and E(melHtlxm) = Am><m = |:AIJ :|me
where
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Aqy = 8E(dg 401, )a" = a°A
Ay =aE(dg 405, )b = abA
Az = acdYE(dy, 401 )Zq, .q,
Ayy =YachE(dy 4df.q,)¥g,.q =YachA

Q<0

G xqz

=acdY Ag g, Zg,xq, »

01 <0y Q4><q4 !
Ay = —aef 27 VE(d,, del‘xqs)wq o = —6f 27V Ag Wy,
Agg =—8e127 YE(dy, 01, )2, .q, = —2€127 Yy o Z

1 %03 ~03*0s’
Agy =bE(dy, q01.q,)0" =b’A

U2 %0 !
Azg = deY_E(dqledfxqs )Z%qu = deY_AQZX%Z%an !
Ay, =\7bchE(dq2X1d1txq4)‘Pq4xq chhAq v Va0
A25 = —bef 2_1 Y_E(dq defxqs )Wq X0 —bef 27 Y Aq ><q5Wq5xq5 !

Ags = —bel2YE(dg, 401, )Bq, g, = —DEI27YA
Ags = (€dY)?E(dyq014,)Z7 = (cdY)?A

gz ><% %qu

Q3><Q3 g’
Ags = (Y€) dhZq o E(dg,a01q,) P xq, = (Y0)?dNZ¢ 0, Mgy, Vg,
_ 12 t -1y
Agg =—cdef 27°Y °Z, o E(dg,qlpq W, g, = —Cdef277Y Z Ay Dy Wag s 0

12
Ags =—Cdel2'Y?Z, o E(dy q01.q )Eq.q = —Cdel2Y?Z E

O3%03 %X% O
Ags = (chY)’ E(dq4xld1xq4)w2 = (ChY)? Ay, W7

[SVRLtVt O %0y !
—chef 271Y? ‘P

04%0y

-1v2 t
Ags =—Chef 277V = Wy g, E(dg, a0, Wo,xq, 0x0 A, <0, Vo g, »

-1y 2
Ay =—ehcl27Y 2 E(dq4xldl><q6)E aexqs = —€hcl2” ly? W 4, xq, Aa, xgs Eggxag

—1 2 va t -1 v

20172 -172
Agg =e“fl47Y W E(qu_,xldlx%)Eq s =e?flaty quxqs Agxq, Egoxgs

_ 2 _ 2
-1 t -1
Agg = €fIZYE, o E(dg.qliq)= efl27YE o  Ag.q-

From (2.9) we have,

MSE (tmix) = E(né Y2 + (n _1)? - htlxm mel)(né Y2) + (T] _1)? - htlxm H mxl):

MSE(t,,) = (M8, +(M-1)Y —h'y; Hypg J(ME) ) +(M=1)Y)

- vi 2.12
_htlme(me Y(2) +(m _l)Y _htlxm mel)melv ( )

Using the normal equation (2.7) in (2.12) , we have
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MSE(tyi,) = M8y +(M-DY M8y +(M-DY —h'yHo

or
* 2 — 2 *
MSE(tyi) =n°E €y + (M=1Y —mh'LE Hy
or
MSE(t  )=n A,S2+0S2 SV bty 0
(mlx)_n 2 y+ Y, + (T] ) NN 1m2mxas
or
2 g2 . .2
MSE(t,i,)= n“-2n+1Y +nT, (2.13)
where

I'= 7‘285 +GS§2 _lemA_lmmemxl )
To find the optimum value of 1 for which MSE will be minimum, differentiating MSE
with respect to » and equating to zero, we have
—-2
Mot = —— = 14TV

—2
Y +T

Finally minimum value of MSE is
-2

o N —2
MSE(tmiX):H 1+Y T —1}\(} 1+Y T T, 214
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3. SOME SPECIAL CASES

Special case of proposed class using quantitative variables

S# d fll Estimator type Estimator name
1 _* A3 _ _*
. . o Generalized class S S 0 (70, )™ @ oy — o
using quantitative quan =| Y2 + 2 ani Xayi — X2y [T == +EXPI D gy | ————
variables =1 =1 Z@)] k| Wik + Wk
Regression N o~ o
2 0 0|0 estimator b (reg) = {yz +§1% Xy —X2)i
Z e
3 1 00| ratioestimator |t = zﬂ @)
i=1{ Z2)j
i Wy — Wiy
4 1 110 expc_)nentlal toxpy =€XD Za Wy = Wk
estimator k=1 Wiayk + Wk
—* A3j
Regression-cum B 2w
. . t X — X —_—
° 1 010 ratio estimator (rer) { Zal' A } ,[11 z;
* O\ %]
6 1 olo| Regression-cum |, +%a N 1‘13[ Iz
product estimator | °? ~ 1A 7y,
. _* da3] _ _*
Ratio-cum expo B | Z)j & Wk — Wik
7 1 11| m ot oY e =TT 225 |+ expi =3 ag | 20
atio estimator i1 Zi k=1 Wiapk + Wayk
—* dog; _ __x
Ratio-cum expo G| Zyj & W2k — Wk
8 1 -1 (-1 P t(rcep) = 7( )] + exp _z Ay %
1 Z@)j k=1 Wiayk + Wk

product estimator

i
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S#M|a|blc|d|h|e|f]l Estimator type Estimator name
Generalized class o VY e
. N A _ 92 « s 1] Ys 8(2)k S(l)k
1(1(0|1|1j0f2|1|0]|1 using qualitative tqua|:|:'r1y2+_z(xzi' Tlif—'f(z)i'} I1 +eXpe > ag | —————
variables vl 1= Y@ k=1 ek +EQK
Regression e L -
2|11{0(1(1(0|0|0|0]0O Es%imator t(reg):|:y2+i§10‘2i’ 7~'1i'*T(2)i'}

ratio estimator

*
(’Olj’

=1 P

Jaﬂ/

_
try =211

exponential
estimator

s € 4 _8* '

(2)k Dk
texp) =8XPY 2 gy | ——————
K=1 g2k +EkK’

)

Regression-cum
ratio estimator

]a“v

Regression-cum
product estimator

_ 92 * s (D*l j’
Yoy =| Y2 + 2. i Ty =Ty || T1
i=1 i1 D@
_ 9% * s 0)*1 i’
thixgrepy =| Y2 + 2 Oair Toy =T || TT| ——
i=1 =1 O

]a“'

Ratio-cum expo
Ratio estimator

*
(Dlj’

Qg
t(rcer) =|TI

=1 C@i

Oy *
e € r—€ ,
+ exp Z Olgy’ L&Dk
k'=1 €k T E@K’

)

Ratio-cum expo
product estimator

*

[0 R q
1] 6,

> g

0’4j'
+ expq —
K'=1

s
tmix(rcep) =TI

=1 ®O@)

|

€2)k’ —E@k’

gk +E@K’

)
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(b) Special Cases of the Generalized Class using Mixture of Auxiliary Variables:

S#M|a|blc|d|h|e|f]l Estimator type Estimator name
Regression estimator & B
1j1/1/1|1/0|0|0|0|0 gformixture mlx(reg)_|:y2 +Zal| X(l)I_X(Z)I +Za’2l T(l)l T(Z)i:|
Agj * Oyj
Ratio estimator 2(1). Ga | Oy
2(1(0f0|1|1|2]|2|0|0 for mixture tm,x(r)_yz_]j — U ——
=1 ()i i=1 w(z)l
Exponential W(z). V_Va)i 4 sz)i _ Sfl)i
3(1(0(0(0|2|0]21 |11 estimator for trix(exp) =EXP Za o
mixture =\ Wi *Wi ) =2 (8 @i T2 i
_x \%ai * Oy
Regression-cum-ratio B N % . G Zgy | G| o)
_ . t.. = +  Xoyi — Xpovi + . . — . —
411111111 (0]0{0 estimator for mixture | mx(rer) |:y2 iglall Wi ~ @i igiaz' Twi =7 (@i E Z(*z)i E (D*(zﬁ
Regression-cum- o 0 (7o 0 (o
5/1/1]1|1-1]-110/0|0| productestimator |t = {yz +z% X(l). X(2)| +Zaz. T(l). T(z). } _(*2)' I —a
for mixture i=1| Zyi | i1 @
6[1]0|of1|1|1|1]1]1 Ratio-cum- B I It I YR RN S T Y O O
exponential ratio R 1 Ziyi ) il © (i = W) Wi ) i=L ° € i TE @
Ratio_cum- x| G Z(*Z)I o [P m?z)i 4 95 W(l)l W(Z)I s(l)l —8(2)|
7111001 (-1(-1|1(-1|-1 . = = 5 + ex | = A A
exponential product | 2 |:i]_£(z(1)i] ﬂ[mmi P& Wy + W i:zi%' & i +€ i
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ABSTRACT

In this paper we have suggested a general class of estimators in two-phase sampling
to estimate the population mean of study variable in the case when non-response occur on
second phase and on study and/or auxiliary variable(s). We are using several continuous
and categorical auxiliary variables simultaneously while constructing the class. Also we
are assuming that the information on all auxiliary variables is not available for population
(no information case) as mostly the practical cases. The expressions of mean square error
of suggested class have been derived. Furthermore several special cases of proposed class
have been identified.

KEYWORDS

Non-response; Multi-Auxiliary Variables; Two Phase Sampling; No Information
Case; Generalized Estimator.

1. INTRODUCTION

In survey sampling, sometimes estimation of population mean of study variable on
the basis of some auxiliary qualitative and quantitative variable(s) is required to enhance
the efficiency of estimator when there is issue of non-response either on item or on unit.

From a number of issues related to sampling, it noted that sample size referred to the
number of responses that need to obtain. However, no matter how well the sampling
design planned, a poor response rate to a mail or telephone survey or to interviews can
influence a study virtually useless.

Hansen and Hurwitz (1946) very first time developed an estimator to overcome the
problem of non-response by sub-sampling the non-respondents. Under the sampling
scheme by dividing the whole population into two units such as N into N; and N, for
responding and non-responding units respectively, let n be the sample size of first phase
drawn without replacement by simple random sampling (SRSWOR) from the N and n;
shows the responding units while n, shows non-responding units. A sub sample is
selected from the first phase by SRSWOR of size m and m, supply the information and m,
that refuse to response. A sub-sample of r, units is randomly taken from the m, non-

respondents this sub sample is specified by r, =m, /k,, k, >1.

85


mailto:munibaafzal11@gmail.com
mailto:zahoor.ahmed@uog.edu.pk
mailto:ummara.shahid@uog.edu.pk

86 A general class of mean estimators............ non-response on second phase

Hansen and Hurwitz consider the problem of non-response and the suggested
estimator is

v, = leaYa *NaaYor (1.1)
N,
with
var ¥, =%, +6S] ;
W, k-1 N
xl:i—i, Ay :i—i , xazi—i and 0=—2——: sz—z and 85 and
n N n, N n, m n, N

852 be the population variances based on N and N, units respectively.

The use of auxiliary information can increase the precision of an estimator when
study variable y is highly correlated with the auxiliary variable x (Singh et al. (2010)). In
two phase sampling when we take a large sample from the population and a sub sample
from the large sample then there is an issue of less sample size and large non response,
due to this the mean square error became larger. To compensate such an issue we use
auxiliary variables that are highly correlated with study variable. Wu and Luan (2003)
discussed that the major advantage of using two-phase sampling is the gain in high
precision without substantial increase in cost.

The presence or absence of population auxiliary information plays important role in
efficiency of estimators for two-phase sampling. Samiuddin and Hanif (2006) emphasize
on possible three cases for the use of auxiliary information; no information case (when
population information about none of auxiliary variables is available), partial information
case (when population information of some auxiliary variables is available and on some
is not) and full information case (when population information of all auxiliary variables is
available). Ahmad and Hanif (2010) using different techniques such as regression and
ratio compare the efficiency through mean square error considering above mentioned
situation and proved in full information case we get efficient estimator as it is obvious.

In practical scenario, where the multi-auxiliary variables are highly correlated with
study variable and that can be obtained by two phase sampling to increase the importance
of an estimators. The above three situation also can be discussed in multi-auxiliary
variables, recently under these three cases several classes of univariate and multivariate
classes of ratio and regression estimators have been developed by Ahmad, et al. (2009a)
Ahmad, et al. (2009b), Ahmad, et al. (2010) and Ahmad and Hanif (2010).

Naik and Gupta (1996), Jhajj et al. (2006), Shabbir and Gupta (2007) developed
different estimators on the basis of one or more auxiliary attribute(s) to estimate
population mean under two phase sampling. Shahbaz and Hanif (2009), developed
shrinkage ratio and regression estimators to estimate population mean. Inam and Hanif
(2009) proceeds the above mentioned researchers work in appropriate manner and
developed some ratio and product as well as shrinkage estimator using multi-auxiliary
attributes in two phase sampling.
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Under the same sampling strategy of Hansen and Hurwitz, Singh and Kumar (2008)

suggested the following estimators using two phase sampling and considering the non-
response at second phase sample the ratio estimator is

T [f—lj[f—lj (12)
X Xy

MSE(tg) =A; Sy +4RSZ(R—B) +6 SI +RSZ (R-2B») +MS;,

with

the product estimator is
% (X
=% | = [sz (1.3)
‘ ( X )\ %

MSE(tf) =75 Sy +4RS;(R+B) +0 S) +RSZ (R+2B5) +4,S7,

with

another product estimator is

X O % oy
2 =y, | =] |2 1.4
o y2 (i; J (72 J ( )

MSE(t;?) =23 S +RapSt(Rap —28) +6 Sy +RaySy (Roy —2B(p)) +44Sy

with

and the regression estimator is
tg=V2+0 % —% +d, %% (1.5)
with

MSE(ty) =43 Sy +0d,S5(d, —2B) +0 S) +diS; (d —2B()) +ASy -

Singh and Kumar (2009) proposed the following general class of estimators with bias
and MSE for population mean of the study variable in the presence of non response using
auxiliary information under double sampling. The product estimator is

— o _ 5
_«| @, +b ax, +b
Tos :yz[ 2 J [ 2 j (1.6)

ax; +b ax; +b

with
MSE Tps =Y?2 [xg C2+ a+B ¢ a+P ¢+2K, C2

+1; C7, +ap ap+2K, , C¥, +1,SCy }

Irsa (2011) formed a generalized class of estimator and estimate population mean
when non —response is present at second phase and used multi-auxiliary quantitative
variables and the generalized class is
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m [ B P2 [ Xy i P [ € X=Xy
4 =| Y, +aX oy X —% |[bIN|—=-| +dexpXyy|————| (L7)

i=1 = X =1 Xai + %

with
2 2 ' -1
MSE tlm =N, Sy + esy(z) _¢y><1x3 TX3><3 d)yxsxl '

2. SUGGESTED CLASS OF ESTIMATORS
Consider the total population (denoted by U) of N units is divided into two sections:
one is the section (denoted byU,) of N, units, which would be available on the first
attempt at the first stage and the other section (denoted by U, ) of N, units, which are not

available on the first attempt at the first phase but will be available on the second attempt.
From N units, a first phase sample (denoted by u; ) of n, units is drawn by simple random

sampling without replacement (SRSWOR).A second phase sample (denoted by u,) of
n, units (i.e. n,<n, ) isdrawn from n, by simple random sampling without replacement

(SRSWOR) and the variable of interest y is measured at second phases. At second phase
let m, units supply information which is denoted byv,and m,units refuse to response

which is denoted by v, , where v;= u,NU;and v, = u,NU, . A sub-sample (denoted by
Vs, ) Of 1, units is randomly taken from the m, non-respondents by applying the strategy

defined of Hansen and Hurwitz (1946) and this sub sample is specified by r, = % ky
2

>1. Assume that no non response is observed in this sub sample. Let x;, z;, w denotes the
set of multi-auxiliary quantitative variables for =123, ...,q, j=12,3,..,0; and

— N _ N
k=123,..,0; respectively and population meanX; = N’ltglxt Xy = Nl’léxt ,

v 12 -1
X(2)| :Nz Ext y ZJ =N

Mz

v R v 1\ v 13
Zt’ Z(l)j:Nl tzlzt, Z(Z)j:NZ tzlzt, Wk=N tZ::L\Nt,

t=1

_ N _ N

Wy = Nl‘ltzllvvt and Wy, = Nz‘ltzzlwt denote the population means of the responding
. . — -1 My = -1 L oy -1 i

and non-responding units. Let Xy =n; tlet v Zgy =My tzlzt and Wy =y tzlwt
H 4 —lml <! —lmz

denotes the sample mean of all n units, and X;y; =my Z‘ixt  X(2)i =My let ,
t= t=]

=1 -1 ! =1 -1 Tz = -1 0 =1 -1 T

Iy =My let v =My let v Wiy =my lek and Wy, =m, let denote the
t= t= t= t=!

sample means of the m,responding and m, non-responding units. Further, let

= 18 - 1% _ 15
Xe)i =— 2% Ziryj =— 2 4 and Wy, =— > w denotes the sample mean of the
I t=1 fy t=1 I, -1
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; f
I, :@, k,>1 sub-sampled units. Let t, =e {1+2qst v, Zoad +la6t ” E%qudgqsﬂ}

) G505~ Weg 2
denotes another set of multi-auxiliary qualitative variables for

N
i'=12,3,...,0,, j'=12,3,...,0,4,k'=1,2,3,...,q With population proportions ®; = N’lzrt,
t=1

4N 1% ad N 1%
(D(l)i' =N 21, cD(Z)i’ =N 21, \Pj’ =N"Y o, \P(l)j' =N 2o, LP(2)j' =N;" > o,
t=1 t=1 t=1 t=1 t=1
ad 4N 4R .
Ek' = N let 3 E(l)k' = Nl tzlgt and E(Z)k/ = N2 tzlgt denote the pOpu|atI0n
t= = =
proportions of the responding and non-responding groups. Let 7. = n;lﬁrt ,
t=1

n n
O = nl‘lz o and gy = nl‘lz g, denotes the sample proportions of all n, units, and
' mz ' -1 T ' —1ml
Ti = ZTt T2 =My ZTt O th 1 Oy =M tZlcot v Ege =My tzlst
and s(z)k, = mz’lzzlst denote the sample proportions of the m,; responding and m, non-
t=
. . 15 150 150
responding units. Further, lett, ), =—3 1, og)j =—2 o and g, =—3 &
rg t=1 I"2 t=1

r2 t=1

. m .
denotes the sample proportions of the r, = k—z k, >1 sub-sampled units.
2

Let us define samplmg errors for quantitative and qualitative auxiliary varlables as
1 =Xy~ Xiv i =i~ Xi By =Ty P, Ey =T P,
&) =f€1>,- 280 =% 2 Go=Yo Y. Bpp=0.; ¥ |
i =001 ~ ¥ i Buk = Wiy ~We Bue = W ~We B =% —Ey
) e_:(Z)k' :g(*z)k' -Ey.

Some useful expectations are
E(é;z )= E@:z i) =E@€ )= E(é:z 1) =E@€ )= E(éz*z j): E(e,, j)
= E(€<:2 i)=EE@,1j)= E(évtz W =EC 1) = E(és*z ) =E@€ 1) =0
=8 ~&m; ad dy =Bk Gk are

differences of sampling errors for quantitative variables.

L =B — By
et dquxl ex(2)| eX(l)I’ dzqsxl
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de, =& —&@in do,, =C@i ~Cwi and d. =€ —&qu) are differences

04 1

for qualitative variables.  Further let quqlz[i-’q ; i=1,23.0q,
* O, O

_[7 C i _Nw-1 C k- ;
ZqSXqs = [ZJ :|Q3XQ3’ j=12,3..0; and W%qS [Wk :IQqusy k=123..95 are diagonal

matrices  for quantitative  variables and Dy 4 :[tbiil} ;1'=12,3..0,5,
22 0.0

-1 - _ -1 . r_ .
¥o,q = [‘Pj' J%% ;J'=123..q, and E . = [Ek: :I%xqs ; k'=1,2,3...g¢are diagonal

matrices for qualitative variables.

The generalized class of regression-cum-ratio exponential estimator to estimate
population mean in the presence of non-response when non-response occur on second
phase is;

tix =t T +13 (2.1)
where
_* % _ _* 92 *
tl = ’I’]yz +azl(11| Xli _X(Z)i +b.zl(X2i' T 17 -7 @i , (22)
i= i'=
_ dog; hoty jr
B Znyi da [ Opqy i
™ )]
t=cll| = [ —=—— (2.3)
I\ 2@)j = C@)y
and
g V_V*Zk_v_vlk g £ K —€1k
t; =eexp i f oy _i)—_ + Zel gy 9— : (2.4)

For deriving the expression of bias for estimators first of all we write (2.2), (2.3) and
(2.4) in form of sampling errors as

_* = G _* _ % _* _
4= {ﬂ €y tY —a_Zla(m &x2)i ~ & —b_ZlGZi' & ~ & } (2.5)
1= I'=

E %) —* £ 0"(4)]’ _ _* 9
=c|l+d3 —— &) &) *h2 —— &uj —Cu@ji (2.6)
j=1 Zj j'=1 \Pj'
and

& fag _. _ o _
t; =eexp| > W Ew2k ~Cwk — Cwk ~Cwk

2V,

Bu2)k +Euwak
k=1 Kk

% logye . . ég*(z)k' + &)k
+ €. —C.nrr — E.ionr — By | —m———————— 2.7
ka 2F,  Cek S sk’ ~ 1)k 2, (2.7)



Muniba, Ahmad and Ummara 91

Simplifying and expressingt, , t, and t; in matrix notation, we get

b=[n e +Y —aal s d | -boyg 4] (2.8)
ty = 1-dots' g, Wopiq, 0oy, ~N0' 1, Waq, 0o | (2.9)
and
t; =e {1+%a5t 1 Zageas D +12%t 1, Edgre dsw}- (2.10)
Simplifying and expressingt, , t, and t; in matrix notation, we get
tix = [n e_y(z) +Y —aoclt 1y dqlxl —boczt 1, dqle}
[1—cdoc3t vy Zageay G, N0 g, Worq, o
+27efog' g, Wq g +27El0tg 1 Eqsxqedqexl}
or

*

—mBE _ma t
tmix —Tley(z) ney(z) Cda3 1x0, Zq3xq3dzq3x1

—* t —* 1 t
-Mey,, cho, 1xq, ‘Pq4xq4 dwq4xl +ney,, 2 efog L quxqde%Xl

=* -1 t va /- t
+ ney(z) 2 elag 1 EqGXqusqexl +nY —mYcdog L, ZQ3XQ3qu3X1

V7 t
—T]YChOL4 Ixq, lP%Xqéz d(°q4x1
Y2 efag o Wy dy  +nY 27elag'y, E

0G5>0 ~W,

t
- 06> s d5q6x1 aoy Ixqy qulxl

t t t t
+acdoy Ly dxudxl(x3 1q, £ d ) +achay Ly dquxloc4 g, ¥

U3l ~'Z¢, Q4% quA 1
—2%aefat, d, o, W, . d, -2aela), d, o, E, ..d
1dxg “Xga D IxGs T 05x0s W, 1dxgp "X 6 IxGs Ox0g gt
t t t
-ba, 1eq, dtqle —beda, 1xq, dtqleoc3 1 ZQan3d2q3x1
t t
+bcha, 1xq, dtqleot4 1, \Pq4xq4dwq4x1
27befa,t,  d. o, W, ..d, -27'bela,', d. ag. E,.d
2 1xgy, “Tgpa DO Ixgg 05%0s Wogst 2 1xg, “Tgpa 6 IxGs UxUs €ggia

ignoring second and higher order terms, we have

L &Z T ant Che t
toix =1 8y, +Y —aoy g, dxqlxl ba, 1xq, qu2x1
VARDER: VAN
-nYcdoyg Ly Z%X%dzqyl —nYcha, 1q, ‘I’qAXqule \
1 7. t -1V, t
+2"nYef og 1 WqSXquWq5xl +2"mYelog 1 EGIBXqG dg%x1
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or
- . _ .
toix =Y =M€y, +(N-DY —aoy 1. dxqlxl
t /- t
-ba, 1xq, drqzx1 -nYcdoyg 1y quxqadzqyl
v t -1 v/, t
—nYchoy g Vo, d%xl +27 " nYef o 1 Woy dquﬁ
-1_\/, t
+2 " nYelog 1 quxqsds%x1
or
toix =Y =M€y +(M-DY —h'y  Hog,
where
t t t t t t t
h :|:a1 1xq, %2 1xg, %3 g, %4 1xq, %5 1xg, %6 1xq,
and
. _ _
H = [adxw bd, , nVedZy o d, | n¥eh¥y o d,, |
-1, -1\,
2 nVefWy o d,, , ~2 ' nVelEg o d, Lm
6
;2.0 =m
i=1
from (2.11)
E(tmix —Y)? = E(M&) + (=DY ~h'yHpn)’
Differentiating (2.11) w.r.t h,,, and equating it equal to zero.
T]E(Hmné;(z)) +(M—=DYE(H .0) ~ g E(H g H'Y ) =0
or
Ny — hmxlAmxm =0
or
hmxl = TIA_lmemel,
where
Qpa = E(Hpa8y, ) and A = E(HmaH'ym) =[ 45 |
with

t t 2
Ay =aE(dglig)a =8%Ag.q

Ay, =8E(dg,q0ig, )b =abAg .

Ay = achE(dqlxldltxqs )Zg,xq, = acdY A, Zaya, o

_V. t _V.
A14 - YaChE(dCthdlx% )\PQAX% - YaChA%XQA LP%X% !

(2.11)

(2.12)

(2.13)
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Ay = —aef 27 \FE(dq de{xqs YWiorg, =—a€f 2 Y Ay xas Waggs

Agg =812 YE(dy q1.q )2, q, = 20127 Yy 0 Zg .

Ay = bE(dqledlxqz ' = bZAqZXqZ :

Agg = bedYE(dg,.101.q,)Zg,xq,00dY Ag g, Zg g,

Agg =YBChE(dy, 101, ) ¥ g,uq, = YPChAG o, Fo,q,

Ags =—bef 27 YE(dg, 4 d.q, )Wq g = mDEF2Y A o Wy,

Ags =—bel2 ' YE(dy 4 d1.q )Eq o, =—DEIZ YA o By g s

Ags = (€dY)? E(Qg, a0l )22 =(cdY)?Aq 0,2 .

Agy = (Y_C)2 thquq3 E(d 3><1d1t><q4 )lP - (YC) dhzq ] q3><Q4 \P%X% !

-1v2
Ags =—cdef27Y"Z, E(dqsxld1qu )Wq «q, = —cdef 27ty? Z 4 xq, Dgyas Wog g

-1v2
Agg =—Cdel2Y“Z, E(dq3><1dl><q6)E - —cdel2 v2 Z . xqy Dyxas Eagxgs »
— (chV)2 2 -
Agy = (chY) E(dqwldlxm)\y g = (CY)? A 0, Fo0 g,
Ags =—chef 27 Y2 W o E(dg 0 Woq =—Chef 271 YW, o A

Oy %0y Q4><Q5Wq5><q5’
A =—ehcl2 Y2, . E(d )E, ., =-ehcl2 Y2y E

qqx1 1><q6 U6 > s 04%0y CI4><% 06 >0s '
2 — 2 —
-1 -1
Ags = ef 2 Wo.q, Y E(dq 01 )= ef2 Wo g, Y A
Ay =e*fl47Y W, E( )E,.

_ 2 2
_ -1 - -
Ag = EfI2PVE, o E(dgdig )= ef2 VE, . A

Os %05 *
=e*fl4 YZW - E

q5x1 1><q6 5 %XCIE s %06 *

G
06 ¥l *
and
MSE (tix) = EM8y,, +(M—DY ~ 'y Hina )8y, + (=Y ~h'yHpa).
Using (2.13) the MSE is
MSE (tyix) = E MEyp) +(M—-DY M8y +(M—DY —h'y i Hpg
or

_ 2 -2 _
MSE (t) =M°E &, + M-1Y -nh'y B Ho8 0 -
or

— 2
MSE (t ) =1 4,87 + M-1Y  —nh'y Q.

Substituting hy,; =nA ™ Qg
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MSE(tmi) = 1° =20+1 Y2 4+1° 258) ~ QA nnQna
or
2 v2, .2
MSE(t,i,)= m"—-2n+1Y +n°T,
where
I'= }"233 _Q'lxmAilmmemxl )
Differentiating MSE with respect to » and equating to zero, we have
=2 —2
nY -2Y +2nI'=0
or
_2 71
—-2
S AW
Y +T

After substituting the value of # the minimum MSE will be

. -1 _ . -2
MSE(tmiX):H 1+Y°T —1}\(} YT T (2.14)
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3. SPECIAL CASES

Table-1: For Mixture of Multi-Auxiliary Variables

S# d|h fll Estimator Estimator name
type
Regression 0 N o *
1 d|h fll estimator | thix(reg) :{h 20 Xgi ~ X T L% Ti )i }
for mixture i=1 -1
— 5] Gai
Ratio estimator _ B Zy; Q| O
2 1)1 00 ’ tmixry = V2 [ 1| = [T} =
for mixture -1 Z(y; =1\ ©);
Exponential % Wiy — Wy | % £2)i — @)
3 110 1| 1| estimator for |tmiexp) =EXP{ D Osj | ————— [~ 2 Ogi | ———
mixture i=1 Wiy T Wi ) =L €)i TEwi
. Ogj g
Regressu_)n— g a . Gy . G [ Zpp); g, Oq)i )
4 1|1 0|0 cumratio | tyirery =| Yo +_20t1i Xi ~ X@)i +Za2i Twi ~ )i n — _ *
for mixture =1 i=1 i=1\ Z(p);i i=1{ Oy
. _ _ —0ig; oty |
Regression- [ . G | Zy); "o Owi 4
5 -1)-1 00| cumproduct |tyicep) =| Y2 +_Za1i Xwi — X +Zo~2i Twi ~ Y2)i H — =
for mixture L =1 i=1 i=1{ Z(p); i=1{ Oy);
Ratio- _q3 7.\ G [ @y = g W — Wy | % €01 —E); ]
. 2
6 111 111 |cum expo ratio tmix(rcer) = l—l 79-)' 1—1 ’El)l + exp _Za’5i 7&2)| 7(1)l _Zqﬁi i)' @i
for mixture = Zi ) FH Qi =\ Wi TWayi ) = B2)i e
Ratio- @[ Zo: s G [ @i o q Wy — Wy | G Eror: — €1
7 111 -1 | -1 | cum expo ratio | trixreep) =| 11 7(*1)| ﬁ il)l +exp _25: o, 712)1 7(1)1 _i(xei £2)| )i
i=1| Zpy); i=1{ O); i=1 Wizyi Wy ) =L € Tewi

for mixture
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Table-2: For Quantitative Multi-Auxiliary Variables

St d f | | | Estimator type Estimator name
Regression 3
1 0 010 es?imator t (req) —{yz +Z°‘1. X _X(Z)l }
a3j
) . ol o Ratio —— 2(1)1
estimator n =Yz al 7
i (@]
Exponential W(z)k ‘W(l)k
3 1 110 estimator Hexp) =EXP Z ok | T
Regression-cum M q ]
4 1 0 | 0 | ratioestimator |ty =|VY, +_Zoc1i Xai —X2i || ]
L i=1 i 2(2)]
B _ —doc3J
Regression-cum N - o
5 -1 010 product estimator rop) =| Y2+ 2 0 Xy =Xy
L i=1 i Z(Z)J
B _ dog; _
6 1 1| 1 | Ratio-cumexpo |~ _ 1q-3[ Lw)j T exp ZS Wooyi — Wi
ratio estimator | ("0 " | <51 o b} W+
) (2] (2)k Dk
B _ dog;
. L 1| .1 | Ratio-cum expo e = 1“—31 2y + exp ZOL ) W(2)k — Wiy
- - H rcep) — | 1 —* 5
product estimator i1{ 20 k=1 W(Z)k + Wy
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S#|M|a|b|c|d]|h f | | | Estimator type Estimator name
Regression e & o
1p1p0p1711070 00 estimator t(reg)—|iy2+i§la2i' o T(z)r}
(X4jt
Ratio _ % (D(l)j'
21110j]0]1(0]1 0|0 estimator t(r)=y2H —_
=l o
@7J
H 9s 8* ., TE
3| 1lololo]1]o0 0| 1| Exponential o expl 3 ag |20
estimator ) & +e
(2)k’ Dk’
Regression- [ PN
cum ratio N * ) gt
411101171001 010 estimator t(rcr)—[yz+i§1a2r for " } 11_=[ o
@7J
R . ~aj
egression- g . s | D
5(1(0|1]1|0]-1 00| cumproduct | tuixep) =| Y2+ 2 0o Ty, =T, || T1| —=—
estimator =l V@)
Ratio- oo o G £ -8
6|1]0[0|1]|1]1 1|1 cumexporatio | tyeer =|I1|—=> +exps Y og | X0
estimator =0, k'= Eaw T
Ratio-cum a, ) = G5 g . —€
71100 |1]1]1 1| -1 ] expoproduct | tmicreep) =| I1| == +eXpy =Y dge [
estimator I O, k'= €ane TE i
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ABSTRACT

In this paper we have suggested a general class of estimators in two-phase sampling
to estimate the population mean of study variable in the case when non-response occur on
first phase. We are using several continuous and categorical auxiliary variables
simultaneously while constructing the class. Also we are assuming that the information
on all auxiliary variables is not available for population (no information case) as mostly
the practical cases. The expressions and mean square error of suggested class have been
derived. Furthermore several special cases of proposed class have been identified.

KEYWORDS

Mixture of Multi-Auxiliary Variables; Non-response; Two Phase Sampling;
Generalized Estimator; No Information Case.

1.INTRODUCTION

Precision of an estimator can be increased by using auxiliary information when
observed study variable is highly correlated with the auxiliary variable x (Singh et al.
(2010)). Two phase sampling scheme is used when such information is not available in
real life situation. In different situations auxiliary information is required in quantitative
as well as qualitative form to increase the precision of an estimator there is vital use of
auxiliary information in two phase sampling. Presence and absence of auxiliary
information plays very important role on the efficiency of estimators in two phase
sampling.

Samiuddin and Hanif (2006) have discussed first time three possibilities of
availability of population information of auxiliary variable(s). These possibilities are ; no
information case (NIC) when population information on all auxiliary variables is not
available, partial information case (PIC) when population information on few auxiliary
variables are available but not available on few other variables, full information case
(FIC) when population information on all auxiliary variables is available. Ahmad and
Hanif(2010) developed estimators using different techniques like ratio and regression
considered these three cases and compare the efficiency of estimators on the basis of
mean square error.

99


mailto:zahoor.ahmed@uog.edu.pk
mailto:ummara.shahid@uog.edu.pk

100 A general class of mean estimators ............ non-response on first phase

In practical situation where data on multiple auxiliary variables which is related to
observed study variable y and that can be obtained by using two phase sampling to

increase the importance of estimators. Ahmad, et al. (2009), Ahmad, et al. (2010) and
Ahmad and Hanif (2010) developed different estimators of two phase sampling using
different techniques of estimators for example ratio and regression considering three
possibilities of auxiliary information using multi-auxiliary variables when auxiliary
information is quantitative in nature. As mentioned above the auxiliary information is
also available in qualitative nature. Recently Inam and Hanif (2009) proposed different
estimators for three possibilities availability of auxiliary information using multi-
auxiliary qualitative variables.

If the information is not supplied by variable of interest from all the selected sampling
units then problem of non-response occur that effect the precision of estimators basically
there are two types of non-response first is unit non-response and second is item non-
response. During the discussion of sampling, it was noted that sample size referred to the
number of responses that need to be obtained. But no matter how well the sampling
design is planned, a poor response rate to a mail or telephone survey or to interviews can
render a study virtually useless.

To address the problem of non-response Hansen and Hurwitz used the following
sampling scheme. The total population of N units is divided into two units: N; units are the
responding units and N, are the non responding units. From N units, a first phase sample of
n, units is drawn by simple random sampling without replacement (SRSWOR). A second
phase sample of n, units (i.e. n, <n) is drawn n; by simple random sampling without
simple random sampling and the variable of interest y is measured on it. At second phase let
v, units supply information and v, units refuse to response. A sub-sample of r, units is
randomly taken from the m, non-respondents by and this sub sample is specified by
r,=m, /k,, k, >1. Under this sampling scheme Hansen and Hurwitz (1946) suggested
the estimator with MSE when non-response at second phase.

by =W, tWo ¥, (1.2)
with
1 1), Wk, -1 ,
V(t =| ———|S{ +—=—=—=S5_ .
(tz)) (nz Nj VP

Following the same strategy of Hansen and Hurwitz (1946), Singh and Kumar (2008)
suggested following estimator with bias and MSE when non-response at second phase.
The ratio estimator is

« X | %
L) = Y2 (%](é} (1.2)
X5 X
with
1 1

MSE (ty5)) = (n——n—j S; +4RS} (R—B)
2 1
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W, (k, -1) 2 1 1)
# 2 I S RSE (R-28) +| oy S

the product estimator with MSE is

% )%
taoy = — || — 1.3
32) = Y2 { %, ](YJ (1.3

with
1 1 2 2
MSE(ts(z)):[———j Sy +4RS; (R+P)
N, M
Wo(k, -1) 2 2 1 1.
+T Sy2 +RSX2(R+2B(2)) + n_l_ﬁ Sy
and the regression estimator
typy =V +0 X-%, +d, % -X (1.4)

with

1 1
MSE (ty(2)) :[E_n_lj Sy +d,S;(d, —2B)

W, (k, —1) 11
+% Sy +0;S7 (dy —2B) {n—-ﬁjsi
2 1

Khare and Srivastava (1993, 1995) proposed following estimators in the presence of
non-response at second phase. The product estimator is

by =2 % (15)
X
with
W, (k, =1
MSE(ty) =| £ —— |52 4| 2 L]z Wale "D g2
nl N n2 nl n2 2
and the regression estimator
to2) = ¥, +0b° (% %) (16)
with
W, (k, =1
MSE(tsy) =| == |52+ 2L |52 1-p2 + 5 (Ky )Sél
n N np, n n, 2

Tabasum and Khan (2004) revisited the ratio estimator t; by Khare and Srivastava

(1993) and found that the cost of this estimator is less than the cost gained by Hansen-
Hurwitz estimator under some conditions.
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Igra (2011) suggested class of generalized estimator for estimating the population
mean using multi- auxiliary quantitative variables when non-response at first phase. The
generalized class is

% CB
o) B | X)i (1)|
v, + az o X(1). ~Xai ||bIl| == | +dexp Z ey; = .7

i=1| X(2)i i=1 X(2)i
with
MSE(t) = 25S) ~QLpTpipQpua -

2. SUGGESTED CLASS OF ESTIMATORS
Consider the total population (denoted by U) of N units is divided into two sections:
one is the section (denoted byU;) of N, units, which would be available on the first
attempt at the first stage and the other section (denoted by U, ) of N, units, which are not

available on the first attempt at the first phase but will be available on the second attempt.
From N units, a first phase sample (denoted by u, ) of n, units is drawn by simple random

sampling without replacement (SRSWOR).A second phase sample (denoted by u,) of
n, units (i.e. n,<n, ) is drawn from n, by simple random sampling without replacement

(SRSWOR) and the variable of interest y is measured at second phases. At second phase
let m; units supply information which is denoted by v; and mj units refuse to response
which is denoted by v, , where v/ = u,NU;and v, = u,NU, . A sub-sample (denoted by
V5 ) Of 1 units is randomly taken from the m;non-respondents by applying the strategy
ml

defined of Hansen and Hurwitz (1946) and this sub sample is specified by r, :k—z,
1

k; >1. Assume that no non response is observed in this sub sample.

Let X, z;,w, denotes the set of multi-auxiliary quantitative variables for

i=123..,0q, j=123..,0;, k=123,...,0; respectively with population mean
v ad v 1% v 1% > ad > 1%
Xi=N72x%, Xai =Ny 2%, X =N 2%, 25 =N"227, Z¢); =N;" 2.7,
t=1 t=1 t=1 t=1 t=1
— 1 N, — 4N — 1 Ny — 1 N,
Z5i =N, Elzt , W, =N giwt  Wayk =Ng Elwt and Wiy =N, g;lwt denote the
n
population means of the response and non-response groups. LetXqy; =n 1%,
t=1

N n
Zgyj = nt Z o and Wy, =n/'> w, denotes the sample mean of all n, units, and
t=1 t=1

,_3

-1 m 51 _ -1 ut =1 o1 m = _ -1 ut
Xoi =My th X =M let v Ly =My let v L =My let Wik =My lek
t= t= t= t=
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m; .
and Wy =m; 1Y w, denote the sample means of the m/responding and m," non-
t=1

. , - 15 - 134 _ 14
responding units. Further, let X.); :—let, Z(r) :—zljzt and W, :—let
! rl t=1 ! I’l t=1 1 rl t=1

denotes the sample mean of the 1r=m;/k;, k, >1 sub-sampled units. Let
Ty, @, g denotes  another set of multi-auxiliary qualitative variables for
i'=12,3,..,0,, j'=123..0q, k'=123,..,0s respectively with population

A 4N N N, 1N
proportions @, =N 1zlrt Dy = Nllzlrt . Dy = Nzlzlrt . ¥y =N 1Zlc0t :
t= t= t= t=

N N, N N,
-1 -1 -1 -1
LP(l)jr = Nl z (Dt ) LIJ(Z)J/ = N2 Z (L)t y Ek' = N z gt y E(l)k' = Nl Z 8t and
t=1 t=1 t=1 t=1
N
Eop = Nz’lf;st denote the population proportions of the response and non-response
t=1
o n n
groups. Lettqy, =m tzlrt , Oy =M tz1mt and gy =y tz18t denotes the sample

. . m m m
proportions of all n units, and iy, =Mt Y T T =M Y T, oy =M Y o
t=1 t=1 t=1
’ -1 m, ' =1 m ’ =1 m
O j =M tZlo)t, ey =My tzlgk and gy =My tzlgt denote the sample
proportions of the m,/ responding and m, non-responding units. Further, let
il 14 14 .
T = LT Oy =— 2o and gy =— > & denotes the sample proportions
=1 nt=1 N t=1
ofthe p =m, /k;, k; >1 sub-sampled units.

Let us define sampling errors for quantitative auxiliary variables and qualitative
auxiliary variables as
&) = Yo Y B =Ko~ Xin &y = Xei — X &) = ) — L),
&)1 =205~ Zj Bk =Wy ~W , Bugey; =W~ W, By =Ty — D,
S =T i By =0y — ¥ i =0 — ¥y
5:(1)1« =5(*1)k' —EByand & = g —Ex

The expectations of sampling errors and their functions are
E(éy(Z)) = E(éx(Z)i )= E(§:1 i)= E(ét(2)i') = E(é:1 )= E(éz(z)j )= E(e_:l j)
= E(§0)(2)j') = E@; 1 j') = E(éw(Z)k) = E(é\:/l KW= E(éa(Z)k) = E(§:1 ) =0
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Let dxulel =6@i —Exwiv Y. =€p)j—&@; and dy, . =Bk —Bwak are

differences of sampling errors for quantitative variables.

3x1

Let d. . =B —&wi o, ., =@ oy and =& ~Epk are

qu x1

differences of sampling errors for qualitative variables. Further let Xaa =[)?i’1J ;
* G %

. [ i _ w1 . _
i=123.0, Zg, g, = [Zj ]quqg ;1=12,3..0; and W, o —[Wk :|Qqu5 ; k=12,3..05
are diagonal matrices for quantitative variables and Dy g, = [d)i‘,l] ;1'=12,3..0,,
8 02,02

_ -1 o _ -1 L
Yo, a _[‘PJ-/ ]qquA ;1'=123.09, and Eg 4 = [Ek, }qsxqe 1 k'=123.0q, are
diagonal matrices for qualitative variables.

The generalized class of regression-cum-ratio-exponential estimators for estimating
population mean in the presence of non-response at first phase using mixture of milti-
auxiliary variables can be suggested as

thix =4 T +13 (2.1)
where
_ G o _ 92 -
tl = T]yz +az]-(xll X 1i _X(Z)i +b.zla2ir T 1i _T(Z)i' ' (22)
i= i'=
_* da3j 0)* ha“i'
G | Ziqy i q, i
@i 1]
tL,=c/ [l| =— I1 (2.3)
=1\ 4@)j = C@F
and
q Wy — W, q € — i
ty=eexp| Y fog | —2 DK 11 ¥ gy, | -2 O] (2.4)
k=1 Woyk + Wipyk k'=1 ek T ek’

For deriving the expression of bias for estimators first of all we write (2.2), (2.3) and
(2.4) in form of sampling errors as

_ — % _ % 9z _ o
4= {Tl ey +Y —a_Zloca)i &) ~ Exi _b_zlazi’ )i — E: i } (2.5)
1= I'=

t=cli+dy 2B g g +hqz“—a“‘”’ & =B (2.6)
2 e} zj 2 T 22 =T o@®)]j ~ ()]

and

6 fogy _ o _x {gw(z)k + Bk J

t; =eexp glw—k Bk ~Cwk — Ew)k —Cw)k W,
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6 loug o e
6K — o _ o £ (2)k e(Dk
€.k —Cekr — =B | ————— 2.7
&R, oK Sk 22k’ ~ ek o8, (2.7)
In matrics form the eq (2.5),(2.6) and (2.7) can be written as
= v t t
f = [n S+ a0y & —bag drqle} (2.8)
_ t t
ty =c|1-dag' g Zgq Ory, ~Na' g, PG, | 2.9)
and
t—e|letat, W, d Lot By d 2.10
3 =€ +EO(‘5 Ixgg " 05x0s ~ Wog 1 +EO(‘6 xgg “O6xUs ~€qgua | ( ) )
Substituting (2.8), (2.9) and (2.10) in (2.1), we get
= va t t
tmi>< :[ﬂ ey(z) +Y —aoy Ixqy dquxl —bOL2 1xq, dtq2X1:|
t t
[1—Cdoc3 1 Z%X%dz%xl —chay, 1xq, ‘PqAXqu@qu
2 efog W, .d, +2elag',  E,..d
5 Ixgs ' 'O5x0s Wos 1 6 1xqs U5*Us  Eggu1
or
s = t
tmix _neY(Z) _neY(z) CdOC3 1xd, ZCstqst%xl
= t = -1 t
ey, cha, 1xq, ‘qu%d%w +ney, 2 efog 1 qu)xqf)d\,\,%x1

E—] t va
+ ney(z) 2 "elog 1 Eqsxqe daqﬁxl +nY

VARDNR! Tt
-nYcday, 1, Z%X%dzqul -nYcho, 1xq, Wy, xq, dmw1

Vo Llaf oyt
Y2 efas ;o quxqsdquxl

7 oLy t t
+nY 27elag 1 B dgqﬁxl —aoy 1.q dxqlxl

Z,.q.d

t t
+acdoc1 1xq, qu1x1a3 Ly T3 "2,

t t
+achoy 1y dquxloc4 1q, ‘I"%X%d(Dq4xl

-1 t t
-2 aefoy 1, dqux1°°5 1 ququ_’dqu_’x1

t

-1 t
-2 aeloy 1y dquxloc6 1 Eqsxqﬁdsqsxl

t t t
bo., 1xq, drqle bcda, 1xq, drqleoc3 1 anxququXl

t t
+bCh0“2 1xq, qu2x10L4 1xq, lP%XQA qu4x1
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-1 t t
2 " bef a, 1, drqleoct—, 1 Wst%qusxl
-1 t t

-2 "bela, 1xq, quMOL6 1 E%quds%x1

ignoring second and higher order terms , we have

-m B 7 Aot ot
toix =1 8y, +Y —aoy g, dquxl boty’ 1., d’qle

Y7 t Y7 t
—T]YCdO(,3 1xqq ZQ3><Q3qu3x1 —T]YCh(l4 1xq, LPq4xq4qu4xl

1 Unf oy t 1l t
+27mYefas o Wy g, 0w, , +2 mYelag ;o Eq g d

05305~ Weg G6<%6 ~€gq.1
or
tmix -Y = ngy(z) +(n_l)Y _aalt Ixqy dquxl
t V7 t
-ba, 1xq, d‘qm -nYcdoyg 1y quxqst%A
V¢ t -1, v/, t
—nYchoy g Vo, d%xl +27 nYefog o W dqux1
-1/, t
+2-mYeloyg 1 quxqsdg%x1
or
tix =Y :néy(z) +(m-1Y _htlmemxll (2.11)
where
t t t t t t t
h =|:0L1 Ixqy A2 1xq, A3 1xqy Oy 1xq, Qs 1xqg g 1xqg :|1><m
and
. _ _
H" = |:adqux1 bdrqzn nYCdZ%X%dZ%A T]YCh\'IJqAXqu(Oqu
-1\, -1 v/,
2 Ve, g dy, | —2 nYelquxqeds%dLm
with
6
20 =m
i=1
From (2.11)
Etrix —Y)? = EMey, +(-DY ~h'ymHpa)? (2.12)
Differentiating (2.11) w.r.t h,, , and equating it equal to zero, we get
NE(Hma8y, )+ (N-DYE(Hp4) ~hna E(HpaH'ym) =0 (2.13)
or
N —NyaAmum =0
or

-1
hm><1 = nA mmemxl'
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where Qp.q = E(Hp.q8y, ) and Ay = E(HpqH'ym) = [Aij J with

mxm

2
Ay = aE(dOleldltXq Yal =a Ag g, »

Ap = aE(dgu4di, )b =abA

xa,
Agg = acdYE(dg.q01cq, ) Zg,xq, = CAY Ag g Zg g, »

Ayy =YachE(dy.q05.q, ) ¥ g, xq, = YachAq <q, ¥,

Ay = —aef 27 YE(dq delxqs )Wq g =—aef 2 y Agxg; We g
A = —ael2” YE(dqlxldltx%)Zq 0y —ael2™ quxquqaxqs

AZZ = bE(d%deltXQZ )bt = bzAQzXQZ !
Ags =bCAYE (g, 181, )Zg,q, 000 Aq g, Zg,q,

Ay =YBChE(dy, 01, )W, «q, = YbchA,

02%0y Q4XQA’
Ags =—bef 271 YE(dy, 4d1.q, )wq vq, = —Def27TY AL Wy o
A =—bel2’1\7E(dq2X1d1txq6)quxq =—bel2 YA, - Eg, cq -

Agy = (V) E(dgadlq )22 =(cdV)?A

U303~ g3xq3
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PRy, t
Agy = (YC) dnZy g E(dg,101xq, ) ¥ g, q, = (Yc)? dhzq xay Dagxa, a0
_ 192 t
Ags =—cdef 27Y “Z .o E(dg,a01.q, Wagxq, = —Cdef 27ty? Z gx0 By Wog g
_ 12 t _ 12
A36 =—cdel2™Y Zq3><Q3 E(dQ3><1d1><% )E%X% =—cdel2"Y ZQ3><Q3 A%XQG Eqsx%’

>
S
Il

712 t 2 — (chY)? 2
(ChY) E(dq4><1dl><q4 )lIJ 04 %0y _(ChY) ACI4><Q ¥ 5%y ?

-1vy2
A5 =—chef27Y° W, E(dq4><ld1xq5)wq G —chef27ty? W gxa, Daxa

A =—ehcl2 Y2 E(dq4xldlxq6)E gorq, = —€NCIZ Y 2w E

WClsqu !

04%0y Q4><% O6>0s ’

1 ? va t 1 va
ef2 W%XQS Y E(d%xldlx% ) = ef2 WQ5><q5 Y AQSX% !

B
&
I

2 -1vy2 t 2 -1y 2
Ags =€ 147 VAW, o E(dy q0iq, )Eq . =€ 147 VAW, o A

05305 ~05*0s E%qu !

— 2 — 2
_ -1 t _ -1
Ago = efI2 VE, o E(0ga0iq)= €27 VE, o  Ag.q

and
MSE (i) = EMBy, + (=Y =N’y Hina )8y, + (=1 =h'y i Hpn ).

Using (2.13) the MSE is

MSE(tyix) = E meyz) +(n -y ey +(n -DY - htl><m Hina o
or

_ 2 — 2 —
MSE(ty) =M°E & + M-DY —nh'ynE Hia€yp) -
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or

or

or

— 2
MSE (t ) =17 4,87 + M-1Y  —nh'y O,

Substituting h,, =mA ™ Qg
MSE(tmix) = 112 —2ﬂ+1 Y_2 +n2 ?VZS)% _QflxmAilmmemxl )

MSE(ty) = n>—2n+1 Y~ +n’[,where ['= 2,82 —Q, AL o
Differentiating MSE with respect to » and equating to zero, we have
=2 —2
2nY -2Y +2nI'=0

N

Y +T

After substituting the value of # the minimum MSE will be

. -1 _ . -2
MSE(tmix):H 14Y T —1}\(} 14+Y T T (2.14)
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3. SOME SPECIAL CASES

Table-1: For Quantitative Auxiliary Variables

109

S#/M|a|b|c|d fll Estimator type Estimator name
Regression _—_ o
111110170 010 es?imator t(reg)={Yz+i§1ali “or e }
* A3j
2l1]o]o|1]1 0o Ratio ) = %, 1| 22 3J
; r =Y -
estimator i1 Z;
i % Wiaye — Wigyi
310001 1|0 | EXOneRtial g ) —expd ¥ ag | — 28K
_ T _* .
alil1lolely 0| o | Regression-cum | o & o o @ (Zg; |
ratio estimator | (") y2+i§1a“ W@ 0 7
L . (2]
_ - _* @
slil1lol1la 0| | Regression-cum |, _|g +qzla_ R N 1‘13[ Zi |
product estimator | ) —| 72 TE T O T 0 7
. B dots:
Ratio-cum w(zZm ) % Wit — W
. k k
610|011 101 expo ratio teery =| T Cln +expd Y o | — 2O
estimator i1\ )] k=l Wk T Wk
. B d0ta:
Ratio-cum S S 0 Wit — W
2)k k
7110011 | -1| expoproduct |t =|TT| 22k |+ expl— ag | — kD
estimator =1 2@2)j k=1 Wk +Wayk
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Table-2: For Qualitative Auxiliary Variables
S# h f | | | Estimator type Estimator name
Regression I *
1 0 00 estimator treg) = {yz +i§la2i' T1i ~ )i }
w* (lej'
Ratio _ & 1y
2 1 010 estimator by = Y2 U P
= O
; q € — En
klzl 8(2)kl +8(1)k'
0)* a4j'
Regression-cum - L * gl Py
. . t = + D Ooir T —Tioir
4 1 0|0 ratio estimator (rer) |:y2 igl 2i li (2)i :| jl;ll O
o o
Regression-cum . * e 1y
- . T = + > Ol 0 =T oyir
5 1 0]0 product estimator | MX(re) |:y2 E:l ar Tay (i :| jl;ll oo
. * Qg *
Ratlo—cu_m G| ®q 0 G5 £k ~EQK’
6 1 1)1 expo ratio torcer) = | + exp Z Oy | ———
estimator =1 Q@ k'=1 €k TE@K’
. %* Oy ir .
Ratio-cum o [0y ] % ek ~ Bk’
7 1 -1 | -1 | expoproduct | tixcep) =| I1 +eXpy- X Ogpr | —————
estimator = Q@) k=1 ek Tk’
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Table-3: For Mixture of Auxiliary Variables
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S#Mla|b|c|d|h|e|f]| ]| Estimator type Estimator name
Generalized class N 1 @ ( Zay o % Wiy — Wy
1{1|2({0{1|2]0]|1|1]0|usingquantitative quan:|:y2+z(x1| Xoi =Xai || Tl =— | +exp ZaSi — —
variables A= 2@ =1 Wi Wi
Generalized class X 1l @ [ ony; 4 % p——
2/1/0(1/1{0|1|1|0]1]usingqualitative |ty = {y2+2a2. i —T@i |[[I] —— ] +expiXog =
variables 1) 1=1 O i=1 €2 +E€ ()i
Regression 0
3{/1{1{1|1|/0|0|0|0|0O| estimatorfor tmlx(reg)_|:y2+zal| x(l),—x(z)I +Za2, r(l),—r(z),}
mixture
Azj * Oy
Ratio estimator Z(1)| G | Oy
4(1]|olof1|1]1]|1]0]0 ; y2]'[ I —=
for mixture tmix(r) = i1l Zoyi | im1| o)
Exponential G Woon: — Won: q S — s
. 2 6 2
5/1/0[0[0[1]0|1]1|1] estimatorfor | e =EXP1 o | — 2 |43 o | — 2L
mixture i=l Wi TWyi ) =L e)i T€ i
Regression- T g % s [ Zoyi “a, o B
6|(1(1|1|1{1(1]/0|0|0 cum ratio tmix(m) y2+Zoc1, x(l),—x(z)I +Za2, r(l), T2)i ]'[ e ]'[ —
for mixture i= J= Zi ) = O
RegreSSion' i G % * U3 Za)' A G oazl)i e
7/1(1|1|1{-1{-1/0|0|0| cum product tmix(mp)— y2+Zcx1, x(l), Xoi +X% i —Ti ||| =—| IIj—
for mixture i1 =\ Zi ) i Q)i
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SH M e| f| || Estimator type Estimator name
—* A3j * Qg
Oz [ Zi1yi Qs | Oy
i Wi
. tmi><(rcer) = 1_[ — 1_[ —
Ratio-cum i=1{ Z(2)i i=1| O(2);
8|1 111)1 expo ratio
for mixture O Wi — Wi | 4 S — s
(2)i i 5 (2)i @i
+eXpy X Ol | ———— |~ X O |
i=1 Wiz + Wy | i=1 )i +Ewi
_* Az * Ogi
% | Zppi 4y [ O
i i
. 1:mix(rcep) = H — 1_[
Ratio-cum i=1| Z(2)i i=1| O(2)i
9|1 1(-1-1 expo ratio
for mixture q Wi —Won: | G € i — €
+ exp —_Zsasi M __zﬁ%i (Z)I—il)l
i=1 W(Z)i +W(l)i i=1 8(2)i +8(l)i
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ABSTRACT

In the recent study, the Bayesian estimation of the single parameter of Gumbel type II
distribution has been discussed. Uniform and Jeffreys priors have been assumed under
different asymmetric loss functions for estimation. In order to compare the performance
of the estimators, the risk associated with each estimate has been calculated. Bayesian
credible intervals and Highest Posterior Density (HPD) intervals have been derived by
using the posterior distribution under each prior. The Bayesian hypotheses testing have
been done using corresponding Bayes factor for testing the hypotheses concerning
different values of the parameter. The posterior predictive distribution has been derived
to predict the future values of the variable. All the results have been obtained under
complete and right censored samples. The inverse transformation technique of simulation
along with a real life data has been used to illustrate the numerical aspects of the study.

KEY WORDS

Bayes estimators, posterior predictive intervals (P.P.I), credible intervals (C.I),
highest posterior density (HPD) intervals, right censoring, entropy loss function (ELF),
LINEX loss function (LLF), squared logarithmic loss function (SLLF) and precautionary
loss function (PLF).

1. INTRODUCTION

The Gumbel distribution produced by Emil Julius Gumbel (1891-1966) is used to
model the distribution of the maximum (or the minimum) of a number of samples of
various distributions. It is useful in predicting the chance that an extreme earthquake,
flood or other natural disaster will occur. In hydrology, the Gumbel distribution is used to
analyze such variables as monthly and annual maximum values of daily rainfall and river
discharge volumes. Kotz and Nadarajah (2000) have given some applications of this
distribution.

Chechile (2001) obtained the posterior distribution assuming that the random sample
is taken from the Gumbel distribution using the conjugate prior. Wu and Lin (2001)
derived an exact confidence interval for the shape parameter and an exact joint
confidence region for the shape and scale parameters of the Weibull and Gumbel
distributions under censored samples. Corsini et al. (2002) discussed the maximum
likelihood (ML) algorithms and Cramer-Rao (CR) bounds for the location and scale

113


mailto:navidferoz@hotmail.com
mailto:aslamsdqu@yahoo.com
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A%28Chechile%2C+Richard+A.%29

114 Bayesian Analysis of Gumbel Type Il Distribution...

parameters of the Gumbel distribution. Mousa (2002) obtained the Bayesian estimation
for the two parameters of the Gumbel distribution based on record values. Miladinovic
(2008) investigated kernel density estimation (KDE) and its application to the Gumbel
probability distribution. Saleem and Aslam (2009) obtained the maximum likelihood and
Bayes estimators of the parameter of Rayleigh distribution under random censored data.
Ali et al. (2010) estimated the Laplace model using uniform and Jeffreys prior under
different loss functions using complete and censored data. Saleem and Raza (2011)
derived the classical and Bayes estimator for the exponential distribution under random
censored data.

2. POSTERIOR DISTRIBUTION UNDER COMPLETE SAMPLES
The pdf of the gumbel type Il distribution for a random variable X is:
f x;ap =apx *F e, x>0, a>0, p>0 1)

The likelihood function for a random sample of n observations is:

n —(o+1) *Bixifol
L(x;o,B) =a"B" (]‘[ X; j e T, where X=X,%,.., X, )
i=1

The non-informative uniform prior is assumed to be:
pp ol @)
The posterior distribution of 3 given data under uniform prior is:

n n+l —ﬂixf1
(in_aj ple =

i=1

p(B|x) = ; B>0 (4)

r'(n+1)

Jeffreys Prior for shape parameter of Gumbel type 11 distribution can be obtained as:
- . 1
Jeffreys prior is defined as: p; o« /|l B | ;here; p; f Bl== (5)
J | J | | B

The posterior distribution of B given data using Jefferys prior is obtained as:

n
—a

n-1 B2
pB[x)cp™ e =, B>0 (6)

3. THEBAYES ESTIMATOR AND RISK UNDER COMPLETE SAMPLES

The Bayes estimator and risks under the assumption of uniform and Jeffreys priors
using different asymmetric loss functions for complete samples are presented in the
followings. Where y =0.57721 is an Euler constant.
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Loss Function Uniform Prior Jeffreys Prior
n n-1
Estimator N N
X X
ELF (Zl ' j (Zl ' j
A n 1 n—ll
Risk >——y—-Inn >=—y-Inn-1
k=1 K k=1 K
Estimator |exp E logp exp E logP
SLLF — 5 5 " .
Risk E logB " - E logp E logp “— E logp
n n
inia in_a
Estimator |- n+1 In| = —nin| =
LLF >x % +1 > *+1
i=1 i=1
Risk EB —Bue EB —Bue
1 1
2 2
Estimator || (N+D(+2) n(n+1)
n 2 n 2
BR &)
PLF i=1 i=1
£ 1
2{ (n+D)(n+2) 2 —(n+1)} 2{ n(n+1) 2 —n}
Risk
n n
[in_aJ [in_aj
i=1 i=1

4. BAYESIAN CREDIBLE AND HIGHEST POSTERIOR DENSITY

INTERVALS FOR COMPLETE SAMPLES

The Bayesian credible intervals under uniform and Jeffreys priors are:

2
X 1k
1—4 2 n+l

2

Xk
2 n+l

Ky

2
X 1—% 2n

2
X ks o
< A "

3
i=1

respectively.

ey
i=1

where Kk is level of significance

n <P
i
i=1

D
i=1
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The HPD interval for 3 under uniform prior can be obtained by solving the following

B,
two equations simultaneously. | p B|x dB=1-k and p B;|x =p B,|x which give:

By
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nln(ﬂ}ixﬁ‘ B,—PB, =0 ™

B, i=1

F(n+l,[32ixi‘“j—r(n+1,ﬁlixi‘°‘J— k-1T(n+1)=0 (8)
i=1 i=1

The HPD interval under U.P can be obtained by solving (7) and (8) simultaneously.

The HPD interval for B under Jeffreys prior can be obtained by solving the following
two equations simultaneously:

(n—l)ln(ﬁj—ixf“ B,~B, =0 ©)

Bz i=1

F[n,ﬁzixi“‘}—r(n,ﬁli xi“*)— k-1T(n)=0 (10)
i=1 i=1

5. POSTERIOR PREDICTIVE DISTRIBUTION AND PREDICTIVE
INTERVALS FOR COMPLETE SAMPLES

The posterior predictive distribution under the assumption of uniform prior can be
obtained as:

n n+1
o n+l [Z x{“} y~ (@D

i=1
n n+2
i=1

The posterior predictive interval using U.P can be obtained by solving the following
equations:

11)

P ylx = [PET B 0B => p y|x -
0

n+l n+1
2% 2%
i=1 I =1- E and =1 I = K
ix'“+L‘°‘ 2 ix‘“+U'°‘ 2
i i
& :

where k is level of significance

The posterior predictive distribution under the assumption of Jeffreys prior can be
obtained as:

n n
I"IOL(Z Xiaj y—(a+l)

i=1
n n+1
i=1

The predictive interval using J.P can be obtained by soling the following two
equations:

P y|x =Zp(B|z<)f y;B dB => p y|x = (12)
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n n

S 1 =S _k
X ¢+ L X *+U™® 2
1 1

i=1 i=1

6. LIKELIHOOD FUNCTION UNDER RIGHT CENSORED SAMPLES

Let f; t; andR; t;p be pdf and survivor function of random variable T,
respectively, where B is an unknown parameter. Assuming T to follow a Gumbel type Il
distribution, so that

fr t;p =apt @ De P where t>0and p>0 (13)

Assuming that the censoring variable X is observed, let Y represent an observation
(whether it is failure or a censored observation). Then for a random sample of n—r failures
Y1, Yo, ..., Ynr and the right censored observations Y, (1, Ynr+2, ..., ya the likelihood
function, as discussed by Phillips (2004) is:

n

BNy
Lylpa = a"wﬁ“{ﬁ y#“*l’}e 14)
- i=1

7. POSTERIOR DISTRIBUTION UNDER CENSORED DATA

Under the assumption of uniform prior the posterior distribution for ,A is:

n n-r+1 n r+l
—a —a n
(ié.yl j (Etyl j )Lan—re_(mk)g‘yi?“

Ay = 15
b By T(n—r +DI(r +1) (15)
The marginal distributions of A and f are:
n > r+1
(Ziyl j —liyi"‘
A N }\’re i=1 16
P |X r'(r+1) (16)
[Zn: » jn—l’+1
i By Y
_\i=1 nrn G 17
P B|X '(n-r+1) g )
The posterior distribution under Jeffreys prior (assuming independence) is:
( n n-r n r
2 yi_uj (Z yi_aj ,(Bﬂ)iyﬂx
p By === ST e (18)

I'n-rITTr
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The marginal distribution of 3 and A are:

n n-r
Boe] e

PRy =~F B " (19)
n r
—a .
[i_zlyi j r-1 Ly
p 7\,|X :T}\. e = (20)

8. THE BAYES ESTIMATOR AND RISK UNDER UNIFORM PRIOR
USING CENSORED DATA

The Bayes estimator and risks under uniform prior using different loss functions for
censored data are:

Loss Function Parameter (3 Parameter )
n-r r
Estimator noo_ noo_
>y >y
ELF i i
. n-ri r 1
Risk >——y-Inn-r >=—y=Inr
k=1 k k=1 K
Ll -0 n -0
2V 2
Estimator | — n—r+1 In n'=1 —r+1l1n n'=l
LLF Yyl Yy o+l
i=1 i=1
Risk EB —Bue E X -Aur
2 2
Estimator (n—-r+)(n-r+2) (r+1)(r+2)
PLF ; 2 ; 2
(Z yi“j (Z yi“j
i1 i=1
Risk 2 Bpr —E B 2 Apr —E A

9. THE BAYES ESTIMATOR AND RISK UNDER JEFFREYS PRIOR
USING CENSORED DATA

The Bayes estimator and risks under Jeffreys prior using different loss functions for
censored data are:

Loss Function Parameter (3 ‘ Parameter A
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n-r-1 r-2
Estimator N N
ELF Ely' Eyl
. nr-11 21
Risk ——y=Inn-r-1 >Z—y-Inr-2
k=1 K k=1 K
noo_, no
Y 2 Yi
Estimator | — n—r In| —=4 -rInf =
LLF >yt +l Syt +1
i=1 i=1
Risk EB —Bur E A —kyr
1
5 1
Estimator | | (N=r+1)(n-r) r(r+1)
PLF — —
[Z yi_a] (Z yi_aj
i=1 i=1
Risk 2 Br —E B 2 Apg —E A

10. BAYESIAN CREDIBLE AND HIGHEST POSTERIOR DENSITY
INTERVALS FOR CENSORED DATA

The Bayesian credible intervals for A and 3 under uniform prior are:

2 2 2 2
X 1—% 2 n-r+l X % 2 n-r+l X 1—% 21+l X % 2+

<B< and <A<

) ") ) " ]
i=1 i=1 i=1 i=1

The Bayesian HPD interval for ) can be obtained by solving the following two
equations simultaneously

rln( j()\ X)Zy, (21)

1

F[r+1,x1iyi‘“j—r(rﬂ,kziyi‘“j—(k—l)l"(rJrl):0 (22)
i=1 i=1

The Bayesian HPD interval for f can be obtained by solving the following two
equations simultaneously

nor In(&j—iyﬂ B,—B, =0 (23)
B i=1l

2

{—r+1ﬁlzy, } {n r+1[522y| } @-Kr'(n-r+) =0 (24)
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The credible intervals for $ and A under Jeffreys prior are:

2 2 2 2
X 1—k2 2n-r X % 2 n-r X 1—k2 2r X % 2r
<B< and <A<

o) ) T ) )
i=1 i=1 i=1 i=1

The HPD interval for B under Jeffreys prior can be obtained by solving the following
two equations simultaneously.

n—r- 1m[mj Sy By -, =0 (25)
B i-1

2
{n fﬁlZlY. } {n rBzZY. } 1-KI'(n-r)=0 (26)

The HPD interval for A under Jeffreys can be obtained by solving the following two
equations simultaneously:

r- 1m[k] (4 -2 Ly =0 (27)
kg i=1

F[r, » yi‘“)—l“(r, > yi‘“j—(l— KT(r+1) =0 28)
i=1 i=1

11. POSTERIOR PREDICTIVE DISTRIBUTION AND PREDICTIVE
INTERVALS FOR CENSORED DATA

The posterior predictive distribution using posterior distribution of [ under the
assumption of uniform prior is:

n-r+l
a(n-r +1)(Z Vi ] x ()

=1

n n-r+2
Brvor)
i=1

The posterior predictive interval using posterior distribution of 3 under uniform prior
can be obtained as:

NﬂW=IpM2pW$NB=>M4w (29)

n-r+l n-r+l

n
Syt L S I
i=1 i

where k is level of significance

The posterior predictive distribution using posterior distribution of A under the
assumption of uniform prior is:
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n r+1
Y a(r +1)(_Z yi‘“]
PO(Y)=]p Ay f xA dr=>p y]x = = — (30)
0 X(a+l)(zn: yia+xaj
i1

The predictive interval using posterior distribution of A under uniform prior can be
obtained by solving the following two equations:

n r+l n r+1
PRV PRI
= 1% and = _k
y L 2 y “+U™ ?
1 1
i=1 i=1

The posterior predictive distribution using posterior distribution of  under Jeffreys
prior is:

n n-r
an-r [Z yi‘“J x~ (@)
=

n n-r+1
(e on)
i=1

The posterior predictive distribution using posterior distribution of A under Jeffreys
prior is:

p Xy =[P Bly f xBdp=>pxy- (31)
0

n r
ar (Zyiaj X—(a+1)

i=1

n r+1
(£

i=1

(32)

pxly =[palyf xrdi=>pxy=
0

The posterior predictive interval using posterior distribution of 3 under Jeffreys prior

can be obtained by solving the following two equations:
n-r n-r

n
>y >y
i1 k i

1 e 2 PSR Ve
1 i1

v

The posterior predictive interval using posterior distribution of A under Jeffreys prior

can be obtained by solving the following two equations:

r n r

n
Vi Y
=i 1% and =i :g

n -0 =0 2 n -0 =0
2y +L 2Yi  +U

i=1 i=1



122 Bayesian Analysis of Gumbel Type Il Distribution...

12. SIMULATION STUDY

In this section, the results of simulation for the Bayes estimates and corresponding risks
for different loss functions using complete and censored data have been presented. The
simulation has been carried out for f = 5 and for sample sizes 50, 150, 300 and 500 under
10,000 replications. The simulation has also been done for § = 10, 15 and 20 and for sample
sizes 100, 200 and 400 but the results have not been presented; however, the results follow the
similar patterns. The risks associated with each estimate have been presented in the brackets.
The Bayesian credible intervals and posterior predictive intervals have also been calculated.

Table 1:
Simulation using B. E and Risks under U. P and J.P for Complete Data (B=5)
Sample Uniform Prior Jeffreys Prior
size ELF SLLF LLF PLF ELF SLLF LLF PLF
50 5.8884 | 5.9474 | 5.6780 | 6.0647 | 5.7706 | 5.8290 | 5.5667 | 5.9470
(0.0100) | (0.0198) | (0.3281) | (0.0586) | (0.0102) | (0.0205) | (0.3217) | (0.0586)
150 4.6666 | 4.6822 | 4.6262 | 4.7133 | 4.6355 | 4.6511 | 4.5955 | 4.6822
(0.0033) | (0.0066) | (0.0716) | (0.0155) | (0.0034) | (0.0067) | (0.0711) | (0.0155)
300 5.2734 | 5.2822 | 5.2451 | 5.2998 | 5.2559 | 5.2646 | 5.2276 | 5.2822
(0.0017) | (0.0033) | (0.0460) | (0.0088) | (0.0017) | (0.0034) | (0.0458) | (0.0088)
500 5.0325 | 5.0375 | 5.0173 | 5.0476 | 5.0224 | 5.0264 | 5.0073 | 5.0375
(0.0010) | (0.0020) | (0.0252) | (0.0050) | (0.0010) | (0.0027) | (0.0252) | (0.0050)
Table 2:
Simulation using B. E and Risks under U. P and J.P for 10% Censored (= 5)
Sample Uniform Prior Jeffreys Prior
size ELF SLLF LLF PLF ELF SLLF LLF PLF
50 6.3484 | 6.4134 | 6.0332 | 6.5262 | 6.4895 | 6.5659 | 6.1931 | 6.7129
(0.0111) | (0.0220) | (0.4563) | (0.0734) | (0.0108) | (0.0225) | (0.4464) | (0.0734)
150 4.6351 | 4.7452 | 45880 | 4.6783 | 4.5688 | 4.6610 | 4.5219 | 4.6116
(0.0037) | (0.0074) | (0.0815) | (0.0175) | (0.0037) | (0.0074) | (0.0809) | (0.0175)
300 5.3069 | 5.3356 | 5.2934 | 5.3315 | 5.3265 | 5.3159 | 5.2739 | 5.3512
(0.0019) | (0.0037) | (0.0520) | (0.0099) | (0.0018) | (0.0037) | (0.0518) | (0.0099)
500 5.0858 | 5.1180 | 5.0948 | 5.0100 | 5.0971 | 5.1067 | 5.0835 | 5.1112
(0.0011) | (0.0022) | (0.0289) | (0.0057) | (0.0011) | (0.0022) | (0.0288) | (0.0057)
Table 3:
Simulation using B. E and Risks under U. P and J.P for 20% Censored (B = 5)
Sample Uniform Prior Jeffreys Prior
size ELF SLLF LLF PLF ELF SLLF LLF PLF
50 6.4275 | 6.3327 | 5.9876 | 6.6331 | 6.5881 | 6.6517 | 6.1629 | 6.7938
(0.0125) | (0.0247) | (0.6005) | (0.0900) | (0.0122) | (0.0253) | (0.5859) | (0.0900)
150 4.7303 | 4.7565 | 4.6844 | 4.7960 | 4.3104 | 4.3171 | 4.2457 | 4.3593
(0.0042) | (0.0083) | (0.0919) | (0.0197) | (0.0041) | (0.0084) | (0.0911) | (0.0197)
300 5.2868 | 5.3808 | 5.2495 | 5.3145 | 5.3089 | 5.3584 | 5.2717 | 5.3365
(0.0021) | (0.0042) | (0.0594) | (0.0112) | (0.0021) | (0.0042) | (0.0592) | (0.0112)
500 5.0073 | 5.1169 | 4.9873 | 5.0023 | 5.1698 | 5.2541 | 5.1582 | 5.1856
(0.0013) | (0.0025) | (0.0325) | (0.0064) | (0.0013) | (0.0025) | (0.0324) | (0.0064)
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The simulation study has been conducted for two priors and under four loss functions.
From the study it can be assessed that Bayes estimate of the parameter B converges to the
true value of B by increasing the sample size. Under both priors the convergence of the
estimates towards the true value of the parameter is faster in case of LLF. The rate of
convergence is random under remaining loss functions. Using LLF the estimated value of
the parameter is always less than the estimates obtained under other loss functions. The
risk associated with estimates under ELF is the minimum for each estimate. The patterns
of risks are similar almost for each prior and under every loss function. It can also be
observed that the risk associated with SLLF estimate is approximately double than that of
ELF estimate for most of the cases. It is interesting to note that the magnitude of risks
under ELF and SLLF are not very much affected by the choice of different priors,
censoring rate and magnitude of true parameter value. However, the performance of
Bayes estimator under ELF is the best, for each prior, as the risk associated with the
estimate is the minimum among other estimates. However, the size of over or under
estimation is directly proportional to the censoring rate and magnitude of true parameter
value while, it is inversely proportional to the sample size. Finally, it can be concluded
that the ELF may be preferred for obtaining the Bayes estimates of parameter () of
Gumbel Type Il distribution, for each prior, as the risks associated with these estimates
are the minimum. However, the convergence of the estimate towards the true value of the
parameter under LLF estimators is comparatively faster for non-informative priors.

Table 4:
95% C.1 under Different Priors for Complete and Censored Data (§ = 5)
Complete data 10% censoring 20% censoring

S:S |Prior UL JUL-LL| LL UL JUL-LL| LL UL | UL-LL

U.P | 4.4716 | 7.7632 | 3.2916 | 4.9479 | 9.0534 | 4.1054 | 5.4804 |10.0701| 4.5896

50 J.P [ 4.3704 | 7.6290 | 3.2586 | 4.9693 | 8.8844 | 3.9151 | 5.3274 | 9.8619 | 4.5344

150 U.P | 3.9978 | 5.4740 | 1.4762 | 4.0273 | 5.6102 | 1.5829 | 3.9992 | 5.7070 | 1.7078

J.P 1 3.9495 | 5.4424 | 1.4929 | 3.9940 | 5.5681 | 1.5741 | 3.9633 | 5.6640 | 1.7007

300 U.P | 4.7101 | 5.9036 | 1.1936 | 4.7479 | 6.0250 | 1.2771 | 4.7991 | 6.2288 | 1.4297

J.P 14.6935|5.8869 | 1.1934 | 4.7331 | 5.9952 | 1.2621 | 4.7420 | 6.2075 | 1.4655

500 U.P | 4.6108 | 5.4924 | 0.8817 | 4.6710 | 5.6196 | 0.9486 | 4.6455 | 5.6516 | 1.0061

J.P 14.6012 | 5.4829 | 0.8817 | 4.6607 | 5.6071 | 0.9464 | 4.6340 | 5.6350 | 1.0010

The width of credible intervals is directly proportional to the censoring rate and true
value of the parameter while, it is inversely proportional to the sample size for each prior. It
is interesting to note that each credible interval contains the true and estimated (under each
loss function) value of the parameter. The credible intervals are generally skewed to the left
side of the true value of the parameter under each prior. However, the skewness is lesser in
case of uniform prior. While, in case of Jeffreys prior the intervals are always narrower.
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Table 5:
95% P.P.I under Different Priors for Complete and Censored Data (§ = 5)
Complete data 10% censoring 20% censoring

S.S |Prior UL JUL-LL| LL UL JUL-LL| LL UL | UL-LL

50 U.P | 2.1623 | 6.1900 | 4.0277 | 2.2529 | 6.6730 | 4.4201 | 2.3414 | 7.1441 | 4.8027

J.P | 2.1543 | 6.1492 | 3.9949 | 2.2444 | 6.6291 | 4.3847 | 2.3323 | 7.0971 | 4.7648

150 U.P | 2.0795 | 5.7035 | 3.6240 | 2.1229 | 5.9330 | 3.8101 | 2.1687 | 6.1746 | 4.0059

J.P 12.0771 |5.6909 | 3.6138 | 2.1204 | 5.9199 | 3.7995 | 2.1660 | 6.1609 | 3.9949

U.P | 2.4255 | 5.9342 | 3.5087 | 2.4695 | 6.1666 | 3.6971 | 2.4197 | 6.4111 | 3.9914

300 =y 57124242 [ 5.9277 [ 3.5035 | 2.4682 | 6.1598 | 3.6916 | 2.4183 | 6.4040 | 3.9857

500 U.P | 2.5085 | 5.8399 | 3.3314 | 2.5541 | 6.0805 | 3.5264 | 2.6002 | 6.3232 | 3.7230

J.P | 2.5077 | 5.8360 | 3.3283 | 2.5533 | 6.0764 | 3.5231 | 2.6994 | 6.3190 | 3.6196

The posterior predictive intervals have been calculated under different priors. The width
of these intervals decreases with increasing the sample size while, it increases with increase
in true parameter value. It can also be observed that the width of posterior predictive
intervals is more than that of corresponding credible intervals which is in accordance with
the theory. It is interesting to note that both posterior predictive intervals and credible
intervals contain the Bayes estimated value of the parameter B under each prior.

Table 6:
Posterior Probabilities and Bayes Factor for Different Hypotheses
under Uniform and Jeffreys priors

Null Alternative quform Prior Je_ffreys Prior
Hypothesis | Hypothesis Posterior Bayes Posterior Bayes
Probabilities Factor Probabilities Factor
HO H1 P(HO) P(H1) B P(HO) | P(H1) B

B=<4.0 B>4.0 | 0.0037 | 0.9963 | 0.0037 | 0.0057 | 0.9943 | 0.0057
B=<5.0 B>5.0 | 0.1106 | 0.8894 | 0.1244 | 0.1405 | 0.8595 | 0.1635
B<6.0 B>6.0 | 05157 | 0.4843 | 1.0648 | 0.5715 | 0.4285 | 1.3337
B<7.0 B>7.0 | 0.8786 | 0.1214 | 7.2372 | 0.9042 | 0.0958 | 9.4384
B<8.0 B>8.0 | 0.9859 | 0.0141 | 69.9220 | 0.9931 | 0.0069 | 143.9275
B=<9.0 $>9.0 | 0.9992 | 0.0008 | 1249.0000 | 0.9997 | 0.0003 |3332.3333

The above analysis indicates that the trend of information to support the null
hypothesis starts (at least) from Hy: B < 6.0 and H;: B > 6.0 under each prior. The
evidence in favor of Hq increases with increase in the value of the parameter and vice
versa. Also the Bayes factor is greater in case of Jefferys prior for each hypothesis.

13. REAL LIFE ANALYSIS

Following data regarding monthly wind speed in Cameron Highland from year 2004-
2006 has been used to illustrate the applicability of the results obtained in previous
sections. The analysis has been carried out under complete and censored observations.
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Table 7:
Monthly Wind Speed in Cameron Highland, 2004-2006

Year/Month| 1 2 3 4 5 6 7 8 9 10 | 11 | 12
2004 2.76|1.56 2.001.380.91|2.02|1.12(1.34|1.27|1.95|1.63|2.61
2005 3.00]1.88(2.25|1.55|1.66|1.66|1.67|1.66|1.83|1.69|1.79|2.69
2006 231|3.11|1.92(1.73|1.61|2.01|1.61(1.98|1.62|1.59]|2.27|2.77

In the following tables, the Bayes estimates and the corresponding risks along with
95% credible intervals and posterior predictive intervals obtained for complete and
censored (10% censored and 20% censored) data have been presented. The risks
associated with each estimate have been presented in the brackets.

Table 8:
Bayes Estimates and Risks under Complete and Censored Data
Prior Complete Samples 20% Censored Data
ELF SLLF LLF PLF ELF SLLF LLF PLF
3.9702 | 4.0255 | 3.8707 | 4.1352 | 3.7967 | 3.8647 | 3.6876 | 3.9995
(0.0138) | (0.0278) | (0.2097) | (0.0548) | (0.0178) | (0.0357) | (0.2447) | (0.0672)
3.8599 | 3.9152 | 3.7661 | 4.0249 | 3.6611 | 3.7292 | 3.5604 | 3.8639

Uniform

Jeffreys 110.0142) [ (0.0286) | (0.2040) | (0.0548) | (0.0184) | (0.0370) | (0.2363) | (0.0672)
Table 9:
959% C.I under Different Priors Using Complete and Censored Data
Data Type
S.S Complete data 10% Censoring 20% Censoring

LL UL |UL-LL| LL UL |UL-LL| LL UL |UL-LL
Uniform| 2.8730 | 5.4964 | 2.6233 | 2.8074 | 5.5831 | 2.7757 | 2.6336 | 5.4874 | 2.8538
Jeffreys| 2.7807 | 5.3682 | 2.5875 | 2.7051 | 5.4382 | 2.7331 | 2.5229 | 5.3267 | 2.8038

Table 10:
95% P.P.1 under Different Priors Using Complete and Censored Data
Data Type
Prior Complete data 10% censoring 20% censoring

LL UL |UL-LL| LL UL JUL-LL| LL UL |JUL-LL
Uniform| 1.0519 | 7.6358 | 6.5839 | 1.0450 | 7.6342 | 6.5892 | 0.9996 | 7.5234 | 6.5238
Jeffreys| 1.0221 | 7.5525 | 6.5305 | 1.0115 | 7.5407 | 6.5292 | 0.9629 | 7.4185 | 6.4556

In order to assess the applicability of the results under real life data the estimates
using ELF can again be preferred as the concerned magnitude of risk is smaller. The 95%
credible intervals and posterior predictive intervals are shorter under the assumption of

Jeffreys prior.

14. CONCLUSIONS AND RECOMMENDATIONS

The study has been conducted to assess the patterns and performance of the Bayes
estimates of the shape parameter of Gumbel type Il distribution under different loss
functions using non-informative priors. From the simulation study it can be concluded that
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the performance of estimates under ELF is better for each prior, as the risk associated with
these estimates is the minimum. However, the convergence of the estimate towards the true
value of the parameter under LLF estimators is comparatively faster. The size of over or
under estimation is directly proportional to the censoring rate and magnitude of true
parameter value, while it is inversely proportional to the sample size. The width of credible
intervals and posterior predictive intervals decreases with increase in the sample size. The
credible intervals are generally left aligned under each prior; however, the skewness is
lesser in case of uniform prior. The credible intervals and posterior predictive intervals are
shorter under Jeffreys prior. Similarly, in hypothesis testing scheme the Bayes factor is
always greater under the assumption of Jeffreys prior. For real life data, the ELF can again
be preferred as the corresponding risk is the minimum. The width of credible intervals and
posterior predictive intervals are again lesser for Jeffreys prior. Therefore in order to
estimate the said parameter of the Gumbel type Il distribution, the use of ELF under the
assumption of Jeffreys prior can be preferred. The study can further be extended for
informative priors and considering both scale and shape parameters. Some other loss
functions and censoring techniques can also be included in the further study.
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ABSTRACT

This paper reports on an investigation of 9601 university applicants’ conceptual
understanding of basic statistics concepts learnt at secondary school level tested in a
university admission test. The hypothesis is confirmed that there is a significant
difference in the conceptual understanding of statistics between applicants from the
Pakistani examination system and those who appeared from the British examination
system in favour of the latter.

KEY WORDS
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BACKGROUND

Aga Khan University Examination Board is a Federal Board of Intermediate and
Secondary Education that offers qualifications in both English and Urdu. AKU-EB's
primary purpose is to improve the quality of education. It seeks to do so by making
examinations of reputable standard more accessible to Pakistani students.

Since 2009, the Examination Board has constructed the University Admission Test
for all entities of the university which is widely spread from undergraduate to post
graduate programmes in medical education (MBBS, MHPM, M.Sc.Epi.Bio-Statistics)
through nursing (B.ScN, Post RN B.ScN, M.ScN) to education (M.Ed. & M.A). The
admission test is intended to select a better mix of appropriate students for each
programme. In 2010, EB extended development of the entrance test to an Institute of
Business Administration in rural Sindh offering MBA and BBA programmes.

1. INTRODUCTION

This paper reports on an investigation of students’ conceptual understanding of basic
statistics concepts learnt at secondary school level tested in the admission test. The
hypothesis is that there is a significant difference in the conceptual understanding of
statistics between applicants from the Pakistani examination system as compared to those
applicants who are appeared from British examination system.

The study was carried out on 9601 applicants for undergraduate, graduate and post
graduate programmes. The two educational groups are self selected and in the absence of
firm data on their respective selection ratios no sound conclusion can be drawn about the
relative effectiveness of the two systems of education. However, the DIF Statistic
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(Kubaik, 1990) discounts overall difference in establishing departures from the norm.
Differences in the relative facility of different types of question are expected to reveal
instructional quality.

2. RATIONALE

Despite widespread acceptance of the notion that improving student performance may
have a high economic and social payoff, policy analysts in all countries have surprisingly
little empirical data on which to base educational strategies for raising achievement
(Sorto, 2010). In Pakistan as well this question is all the more pressing. Applicants
appeared from Pakistani examination system applied for the University Admission Test
2010-2012 scored very low in the Mathematics component of the test when compared
with the applicants from the British system of examination.

Further, the AKU-UAT’s own validity and reliability study on last three years of
applicant performance in different programmes shows little improvement in the ratio of
successful applicants from Pakistani educational background to O-Level applicants.
While some reasons for this poor performance may be evident, and there is widespread
agreement that the main challenge in Pakistan is the quality of education, there is little
empirical analysis that helps policy makers understand the reasons for the low level of
student performance in Pakistani schools or how to improve it (Carnoy et al., 2008). This
study will compare the syllabus concepts based upon the knowledge of Statistics at SSC
level with the O-Level syllabus and applicants’ responses on the items used to determine
the understanding of the concepts learnt.

3. LITERATURE REVIEW

In the last two decades several research papers were written internationally to drawn
attention to the importance of the basic statistics concepts taught at secondary school
level or O-Level in Mathematics.

Starkings (1997) unfolds the realities of the data analysis presented in the National
Curriculum of Europe, America (North and South) and third world countries as ‘Within
the developed countries there appears to be a coming together of secondary school data
analysis techniques.” Many areas such as stem and leaf or box plots are often ignored,
even after several experts in the area have demonstrated, at various conferences, the
benefit of including these topics. Starkings goes on further to state; ‘The Education
Reform Act in 1988 become law and for the first time England and Wales had a statutory
National Curriculum which represented a turning point in the history of education for
these countries. The statutory curriculum for mathematics contained an attainment target
called Data Handling’. Attainment target 5- Handling Data: Pupils should collect process
and interpret data and should understand, estimate and use probabilities.” (Sweetman,
1991). In third world countries, like Pakistan, the move towards the teaching and learning
of data analysis techniques is prevalent (Starkings, 1997).

Developing countries such as Pakistan rely ‘... heavily on text book material and still
promote rote learning of definitions and formulas rather that real understanding of
statistical concepts. In Pakistan a series of Statistics Teachers’ Education Program
(STEP) provides a forum for the enhancement of teachers’ knowledge through
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participation in sessions containing (a) lectures by expert statisticians/ professors, (b)
open discussion and (c) group work regarding both course content and teaching
methodology (Habibullah, 1995).

On the basis of these researches in 2000 Curriculum Wing, Ministry of Education —
Pakistan published a revised National Curriculum-Mathematics for Grade I-XII included
Information Handling from Grade Ill onwards as a standard followed by an updated
version with students’ learning outcomes in 2006.

On the other hand, Rahbar and Vellani (2001) reported on a cohort of 374 medical
students who were admitted during 1989 -1994 to the medical university under
consideration when approximately 50% were from the Pakistani examination system,
23% from the British system, 21% from a mix of the two systems (OHS). It is noteworthy
that the selection ratio for applicants from the Pakistani examination system was 0.02, for
the British system was 0.18, and for the OHS group, 0.10.

4. METHODOLOGY

In this study different approaches were used to validate the hypothesis that in
admission test applicants from O-A level examination system have better understanding
of the basic statistics concepts as compared to applicants from SSC-HSSC examination
system. The discussion was based upon the

o item analysis of the items used to tests basic statistics concepts of applicants from

different system of education for undergraduate and graduate admission test

e comparison of the scores of applicants from O-A level Vs SSC-HSSC

examination system by using box plots
ANOVA- comparison of means for the set of items defined for each group.
DIF- statistics to identify the item bias between groups.

For the preliminary analysis of the items, for each programme separate item analyses
of classical test theory was used with the help of CONQUEST. The results of applicants’
performance in these test items were then used to determine the difficulty index and
discrimination index of each item in the test (Mitra N K &Nagaraja H, 2009).In this
study, the item difficulty index (P) refers to the percentage of the total number of correct
responses to the test item. It is calculated by the formula P = R/T, where, R is the
number of total correct responses and T is the total number of responses (correct +
incorrect + blank responses). For the calculation of discrimination index our study used
the method adopted by Kelley (1939) where, the percentage in the upper group (Py ) and
lower group (P.), 27% performers were selected, thus D= Py, - P_ (Mitra N K &Nagaraja
H, 2009).

A graphical representation of applicants’ performances is given in the box plots
(Figure 2) while ANOVA was used to test for significant differences among the groups.

5. DISCUSSION AND CONCLUSION

In 2010, 11 & 12 Admission test, total 17 multiple choice questions with four options
test items on statistics concepts were used in the Mathematics component of the tests to
select candidates for medical education in the two undergraduate and four graduate
programmes and in one graduate and one post graduate business studies programme.
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Candidate sample

Table 1 shows the candidates count in each programme according to the system of
education. In this study applicants were categorized in two groups of 11969 medical
education institution applicants which include 3448 applicants of MBBS & B.Sc. N
programme 2012, whose profile for system of education is unavailable and 1081 business
administration institution applicants.

Table 1
Programme | Education - SSC | Education - HSSC | # of applicants
O-Level A-Level 1756
HSSC 437
Undergraduate SSC HSSC 6457
American System 58
O|TH 95
SSC HSSC 788
Graduate oTH 10
Grand Total 9601

Table 1 also shows that in Pakistan for the admission in professional institution
students preferred to stay with HSSC examination offered by local boards as OHS group.
This group expands system of education to another group in which after O-Level students
preferred to take the advantage of HSSC examination for better prospects at the time of
entrance at university education. However, data reveals that Cambridge University
examination system for Advanced Level is still in demand in best educational institutions
in Pakistan.

Learning outcomes item sample

An inquest approach was used to investigate, what exactly is provided to the learners
to build the concepts — that is what curriculum is set for learners? Table 2 describes the
learning outcomes of the National Curriculum of Pakistan (NC) Mathematics (2000,
2006) for Grade IX-X in comparison with Cambridge O-Level Mathematics Syllabus
2010. In the NC sub-subject areas are categorized as standards. In Pakistani mathematics
curriculum the standard “Information Handling” refers to learning outcomes based upon
the basic concepts of Statistics where as in Cambridge O-Level syllabus the concepts of
Statistics and Probability are highly structured. The Cambridge University O-Level
Mathematics syllabus covers not only basic concepts but simultaneously provides
opportunity to students to study the concepts for in-depth understanding .e.g. National
Curriculum- Mathematics 2006, Pakistan has given the weightage of 5% for Information
Handling in Grade VI-VII curriculum and 10% for Basic Statistics in Grade I1X-X. (NC-
2006, pg. 140-142). There is no opportunity for SSC students to study the concepts of
probability as none of the learning outcomes of NC-2006 included the concepts in Grade
VI-X curriculum. However, NC-2006 added learning out comes for graphical estimation
of median, quartiles and mode.
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Table 2 shows the similarities and differences in the desired learning outcomes of both

the syllabus.

Syllabus

NC —Pakistan Learning
standard (2006)

Cambridge O-Level
Mathematics Syllabus (2010)

Sub-content
area

Information Handling

Statistics and Probability

Learning
outcomes

e Construct grouped frequency
table.

e Construct histograms with equal
and unequal class intervals.

e Construct a frequency polygon.

e Construct a cumulative
frequency table.

e Draw a cumulative frequency
polygon.

collect, classify and tabulate
statistical data; read, interpret and
draw simple inferences from tables
and statistical diagrams;

construct and use bar charts, pie
charts, pictograms, simple frequency
distributions and frequency polygons;
use frequency density to construct
and read histograms with equal and
unequal intervals;

e Find measures of central
tendency and dispersion to draw
conclusions.

e Calculate (for ungrouped and
grouped data):

e arithmetic mean by definition
and using deviations from
assumed mean,

e median, mode, geometric mean,
harmonic mean.

e recognize properties of
arithmetic mean.

e calculate weighted mean and
moving averages.

e estimate median, quartiles and
mode graphically.

e measure range, variance and
standard deviation.

calculate the mean, median and mode
for individual data and

distinguish between the purposes for
which they are used;

construct and use cumulative
frequency diagrams; estimate the
median, percentiles, quartiles and
inter-quartile range;

calculate the mean for grouped data;
identify the modal class from a
grouped frequency distribution.

Probability: calculate the probability
of a single event as either a fraction
or a decimal (not a ratio);

Calculate the probability of simple
combined events using possibility
diagrams and tree diagrams where
appropriate. (In possibility diagrams
outcomes will be represented by
points on a grid and in tree diagrams
outcomes will be written at the end of
branches and probabilities by the side
of the branches.)
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These analyses are an indication of the basic statistics concepts taught at SSC level in
Pakistan. Text books based upon NC- 2006 have been published by Punjab Text Book
Board alone but with limited exploration and practice exercises of the concepts. Pakistani
students are facing real challenges in this regard.

Comparison of the performance of the applicants from different system of education
was possible based on three sets of items. Set | (item # 1, 2, 3, 9, 10 &11) covered
concepts drawn from both systems

e read, interpret and draw simple inferences from tables and statistical diagrams.

e estimate the median, quartiles and mode graphically;

e recognize properties of arithmetic mean;

o calculate the probability of a single event as either a fraction or a decimal (not a

ratio);

o calculate the probability of simple combined events using possibility diagrams

and tree diagrams where appropriate.

Item Set Il (item # 4, 5, 6) was attempted by undergraduate and graduate applicants
from SSC-HSSC background only. These items were on the concepts of
e calculate the mean, median and mode for individual data , for grouped data and
distinguish between the purposes for which they are used;
e read, interpret bar charts, pie charts, pictograms, simple frequency distributions
and frequency polygons;
e estimate the median, percentiles, quartiles and inter-quartile range;

In addition to the above, Item Set Il (item #, 13, 14 and 15) were attempted by
undergraduate and graduate applicants from SSC-HSSC background, Item Set IV (item #
16 & 17) were attempted by undergraduate MBBS programme applicants only from O-A
Level, OHS and SSC-HSSC background. These items were on the concepts of

For Item Set 111 (item #, 13, 14 and 15)

o draw simple inferences from tables and statistical diagrams;

e read, interpret and draw simple inferences from cumulative frequency diagrams.
For Item Set IV (item # 16 & 17)

e read, interpret a frequency distribution and

o find the range, variance and standard deviation of the given data;

and item # 7, 8 & 12 separately were attempted by B.Sc.N, MBA & BBA programmes
from SSC-HSSC background only. These items were on the concepts of

e estimate the median, percentiles, quartiles and inter-quartile range;

o draw simple inferences from tables and statistical diagrams;

e read, interpret and draw simple inferences from cumulative frequency diagrams.

Relationship between difficulty index and examination group

The Figure 1 Scatter plot shows that the common items have proved far too difficult
for the average candidate. 29.4% of the test items with discrimination index> 0.28 had
the difficulty index above 0.35. 7 out of 17 test items showed difficulty index ranging in
between 0.20 to 0.30 with poor and negative discrimination index. 30 % of the test items
had the difficulty index below 0.20 with discrimination index below 0.19.
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Figure 1: Difficulty index and discrimination index of Set |

Further analysis of the data indicated in Table 3 that there was a wide spectrum of
level of difficulty among the test items on the concepts of basic statistics. Item Set |
which was attempted by all groups measured skills of reading and interpreting of
statistical table and diagrams such as estimation of mean, median and mode graphically.
Applicants from O-A level background attempted the Item Set | (items # 1, 2 & 3) with
item facility ranging in between 0.43 to 0.67 with discrimination index > 0.28, in OHS
the same items were remained moderately difficult items with item facility index in
between 0.35 to 0.44. However, the same set of items attempted by applicants from
SSC-HSSC background were proven to be very difficult items with item facility ranging
from 0.16 to 0.25 with discrimination index < 0.26. Item Set | (item # 9, 10 &11), which
calls to tests the concepts of measure of central tendency and probability was
problematic for all candidates. O-A level applicants scored best, with item facility
ranging between 0.23 to 0.29 and OHS with 0.14 to 0.23 but SSC-HSSC with 0.006 to
0.16. The Item Set Il (Item 4, 5 & 6) measured the concept of recognize properties of
arithmetic mean and estimate median, quartiles and 50" percentile still proven to be
complicated for some reasons which reflects the classroom teaching method with
emphasis on rote learning rather than understanding in the Pakistani schools. In addition
to the previous example Item # 6 calls for the estimation of 50™ percentile. Here
applicants were unable to link the concept of median, quartiles and 50™ percentile.

In this comparison, it is concluded that O-A level applicants proficiency on the
concepts of basic statistics is at acceptable level, the applicants from OHS group also
attempted the MCQs with understanding but the hypothesis for the SSC-HSSC group was
getting accepted as the performance of the applicants was very low on these items. Item #
2 as shown in the Table 6(See appendix) calls for the understanding of the concept of the
“measure of the central tendency” where SSC-HSSC group unable to grasp of the
concept accurately. Here, the benefit of the exposure to the type of the test item went to O
level group as BISE test papers did not consider the cognitive level of higher order
thinking for test item designing for SSC-HSSC examinations.
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Table 3
System of Education | Item # |# of applicants | Item Facility discrilrtrfinr?ation

1 819 0.43 0.28

2 819 0.55 0.4

3 819 0.65 0.54

O - A Level 5 819 058 o
10 819 0.23 0.26

11 819 0.29 0.46

1 206 0.39 0.44

2 206 0.35 0.17

3 206 0.44 0.53

OoHs 9 206 0.21 0.26

10 206 0.23 0.2

11 206 0.14 0.07

1 2332 0.25 0.26

2 2332 0.31 0.19

3 2332 0.16 0.18
4 822 0.24 -0.04

5 822 0.28 0.12

6 822 0.26 0.01

SSC - HSSC > == o8 001
8 188 0.23 0.14

9 2332 0.1 0.11

10 2332 0.16 0.17

11 2332 0.06 0.03

12 286 0.35 0.33
1 23 0.34 -0.08

2 23 0.37 0.25

3 23 0.54 0.67

AMR 9 23 0.43 0.38

10 23 0.35 0.13

11 23 0.3 0.63

1 39 0.27 0.18

2 39 0.51 0.62

3 39 0.38 0.54

otH 9 39 0.23 0.21
10 39 0.29 -0.05

11 39 0.2 0.32

13 3467 0.46 057

O— A Level, OHS, SSC - |—2 3467 0.35 0.33
HSSC, AMR & OTH  |—=2 3467 0.47 0.45
’ 16 3162 0.39 0.53
17 3162 0.38 057
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Comparison of Scores by box plots

Figure 2 shows Box plots, used
to strength the argument presented
above to compare the scores of
each group on Item Set | and
evidence is there that applicants
from O-A level and AMR system
(GRE and SAT) background 50 %
of the applicants scored in the
range of 1 to 4 marks out of total of
6 marks with outliers in O-A level
group at the both ends and in AMR
system on the upper end. Whereas,
OHS and OTH system applicants
were performed on the items in the
same way i.e. 50% of the
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applicants scores between 1 to 3 marks out of 6 marks and upper one quarter scored
between 3 to 5 marks and lower quarter scored 0 or 1 marks. In SSC-HSSC group, 50%
of the applicants scored 0 or 1 mark and upper quarter ranged the score of 5 marks out of
6 marks with the median score at 1 mark, saved the group for the range of the score.

ANOVA - analysis of variance approach
These differences are confirmed in a one way ANOVA in which items are treated as
random and merged with the item X group interaction.

Table 4
ANOVA: Single Factor
SUMMARY (Item SET 1)
Groups Count Sum Average Variance
O-A Level 819 2075 2.53 1.79
OHS 206 380 1.84 1.68
SSC-HSSC 2332 2781 1.19 0.98
AMR 23 61 2.65 1.23
OTH 39 82 2.1 1.56
ANOVA (Item SET I)
Source of Variation SS df MS F P-value
Between Groups 1146.184 4 286.54 | 233.35 <0.001
Within Groups 4192.213 | 3414 1.22
Total 5338.397 | 3418

The items were the focus of a DIF analysis of the item bias between the groups

specifically O-A level and SSC-HSSC level for item Set | by using DIFAS software. In
the DIFAS analysis data, O-A level were marked as reference group (1) and SSC-HSSC
group as focal group(2). The results are shown below in Table 5.




136 Analysis of Statistical Literacy in Pakistani Students

Table 5

DIF analysis: Nonparametric tests for dichotomous items
Stratifying variable: Sum of item responses
Stratum size: 1
Number of strata: 7
Number of reference group members: 819
Number of focal group members: 819
Grouping variable: Var7
Reference Value = 1, Focal Value = 2
STRATUM-LEVEL INFORMATION

Stratum | Reference Frequency | Focal Frequency

0 49 95

1 155 276

2 209 280

3 195 129

4 146 36

5 53 3

6 12 0

DIF STATISTICS: DICHOTOMOUS ITEMS
Name| MHCHI| MHLOR| LORSE| LORZ| BD | CDR| ETS
Var1l| 40.9313 | -0.7989 0.1251 | -6.3861| 2.17 | Flag C
Var2 | 115495 | -0.4253 0.1235 | -3.4437| 1.178| Flag A
Var3| 172.3384| 1.6544 0.1313 | 12.6002| 0.052| Flag C
Var4 | 0.1227 -0.0628 0.1478 | -0.4249 0 OK A
Var5| 45.8657 -0.9962 0.149 -6.6859 | 0.073| Flag C
Var 6 | 24.2297 0.8527 0.1719 | 4.9604 | 5.688| Flag C

In the Table -5 Mantel-Haenszel chi-square statistic (Holland & Thayer, 1988; Mantel
& Haenszel, 1959) is distributed as chi-square with one degree of freedom. Critical
values of this statistic are 3.84 for a Type | error rate of 0.05 and 6.63 for a Type | error
rate of 0.01. The Mantel-Haenszel common log-odds ratio (Camilli & Shepard, 1994;
Mantel & Haenszel, 1959) is asymptotically normally distributed. Positive values indicate
DIF in favor of the reference group, and negative values indicate DIF in favor of the focal
groups. The standard error is the non-symmetric estimator presented by Robins, Breslow
and Greenland (1986) and LOR Z is the Mantel-Haenszellog-odds ratio divided by the
estimated standard error. A value greater than 2.0 or less than —2.0 may be considered
evidence of the presence of DIF.

The Breslow-Day chi-square test of trend in odds ratio heterogeneity (Breslow& Day,
1980; Penfield, 2003) is distributed as chi-square with one degree of freedom. The
combined decision rule (CDR) flags any item for which either the Mantel-Haenszel chi-
square or the Breslow-Day chi-square statistic is significant at a Type | error rate of 0.025
(Penfield, 2003). The message OK is printed if neither statistic is significant, and the
message FLAG is printed if either statistic is significant.

(DIFAS 4.0, User Manual © 2007)
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The above table and description shows that the item # 3 and 6 call to tests the concept
of probability favors the O-A level applicants and item (1, 2, &5) measured the concept
of measure of central tendency favors SSC-HSSC group.

Suggestions for bridging the gaps:

The finding of this study leads to some suggestion for bridging the gaps of concepts
of basic statistics identified in different groups of applicants from the Pakistani system of
examination and the British system of examination in university admission test.

e Need to update the NC- 2006 Mathematics i.e. weightage given for the

Information Handling from 10% to 20% at SSC level.

e In SSC examination the mathematics MCQ items should be written on the higher

order thinking skills.

e To promote active learning during the classroom teaching, mathematics text books

should be written with exploration task for the given learning outcomes.

e Adapt the standard system of education and provide opportunities to premedical

students for studying Statistics as additional subject at HSSC level to remain in
touch with basic statistics concepts.

APPENDIX

Table 6
Item # 2
In a class of girls and boys, the average (arithmetic mean) height of the girls is 48.3 inches,
what is the average height of all of the students in the class?

Which two of the following statements together provide sufficient additional information to
answer the question?
i) The number of girls in the class is 18.
ii) The sum of the heights of all of the students in the class is 1,379.4 inches.
iii) The average height of the boys in the class is 48.5 inches.
iv) The ratio of the number of girls to the number of boys in the class is 3 to 2.
V) The difference between the number of girls and the number of boys in the class is 6.
A) (i) and (ii)
B) (ii) and (ii)
C) (iii) and (iv)
D) (iv)and (v)
Item #10
A list consists of five different numbers in increasing order.
() The average of the five numbers on the list is greater than 14.
(1) The second number on the list is greater than 14.
(111) The median of the five numbers on the list is greater than 14.
Which of the following statements is true?
A. If (I) then (I1)
B. If(I) then (1)
C. If (1) then (1)
D. 1f (1) then (1)
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ABSTRACT

The impact of terrorism is dangerous and creates a great number of problems for
working women and demolishes possessions, autonomy and brings monetary problems and
destroys human psychology. Working women in Pakistan are very much afraid and disturb
because of sudden suicide bomb attacks, assignation, and planned armed robberies. Now-a-
days it is very difficult for working women to move from home to workplace because of
uncertain security situations. They feel insecure and their motivational working capabilities
are weakening day by day as they suffer psychologically, socially, economically, ethically
and religiously. Primary and secondary research methodology is used and sample is
Karachi is selected in Sindh region in Pakistan. Terrorist activities sabotage the working
environment in this city. The effect of terrorism dangerously damages her personality plus
weakens her abilities. A schedule as open ended questionnaire of 10 questions were asked
by 100 working women from different sectors like education, health, multinational
organizations, Ngo’s daily wage earners, working women in beauty parlors, tuition centers
etc. This study is based on qualitative and quantative research and results are tabulated and
analyzed with the help of statistics.
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1. INTRODUCTION

The meaning of terrorism is bomb blast, suicide terror, firing at innocent. These are
the fierce acts and harm working women activities and create a sense of uncertainty. This
state demoralizes and de-motivates the working women in working environment.
Working women sense fear of being killed at any time and this caused steady mess that
results in the form of blood pressure, psyche problems, mental disorder and heart
diseases. Currently Pakistan is facing biased terrorist’s attacks. Pakistan is handicapped
because of distressed financial aid state of affairs. The economic growth of the nation
depends on monetary aid time-honored from worldwide fiscal organizations. Pakistan is
facing discriminating sticky situation because of mounting financial stress on family head
especially worsen due to corruption, inflation, and power shortage. Because of terrorist
activities foreign investors are reluctant to invest in Pakistan, domestic harmony, and
stability is threatened, suicide bomb attacks create insecurity among people that
deteriorate their confidence in the government. At present Pakistan is facing the problem
of domestic safety and threats [Pakistan Press Review, 2010, p.21]. The terrorist attacks
in Karachi are giving intimidation as inhabitants that terrorist set-up is becoming stronger
in the cities [Pakistan Press Review, 2010, p.65].
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2. LITERATURE REVIEW

Terror is the aim of terrorism [Sandman & Lanard, 2003]. Work tension has pessimistic
impact on the psychological and corporeal fitness of the personnel [Cooper & Marshall,
1976]. The feeling of nervousness and restlessness at job can be in the shape of dysphoria
[OIff, Sijbrandij, Opmeer, Carlier & Gersons, 2009]. The name fear described as sadistic
world-shattering events [Kurtz, 1987]. Freedman [1983] said that brutal society need biased
profits via terrorism at the same time as Long in 1990 said that features terrorism exist in
this ear. Benjamin [1996] admitted that Pakistan and Afghanistan are not in a situation to
support any terrorist activity. Terrorism is a form of aggressive rebelliousness [Sondhi,
2000]. Terrorism is the fact of this epoch. This expression is derived from Latin word
Terror which means horror [Mishra, 2004]. According to Mishra, current terrorism
originated from the French revolution. This term was considered as aggressive activities
made by labor organizations in 1800s and early 1900s [Gutteridge, 1987]. After World War
I, the term was used for prejudiced groups [Combs, 1987]. According to Eilliot [1978] the
expression was used by unkind left wing group. In 1970s there was a staged increase in
terrorism all over the world [Kurtz, 1987]. Terrorist groups at present apply computer
know-how to ease actions [Combs, 1987]. It is not only leads serious psychological health
problems but also capability to destroying manners. It builds up such a mind-set in
character that holds back capacity to function efficiently. The most common state of affairs
are depression, anxiety, psychometric evils as insomnia, back or stomach aches [world
health organizations, 2001]. Terrorism planned and designed actions that are used to attain
politically enforced targets [Ruby, 2002]. global use of violent behavior in real or just
warning ensuing unsympathetic health effects ranging from loss of well being or security
to injury, illness or health [Arnold, Ortenwell, Binbaum, Sunda and Anantharaman, 2003].
It effects and creates depressive psychological disorder, nervousness, heart ache reactions
[Bleich, Gelkopf and Solomon, 2003]. Terror creates tension, posttraumatic stress disorder,
anxiety, depression, regressive behavior, separation problems, difficulties in sleep [Wanda,
2004]. It badly affects girls in the shape of depression than boys [DiMaggios and Galea,
2008]. It also creates psychological poor health [Steel, Silovo, Phan and Bauman, 2009].

3. PROBLEM STATEMENT

Working women in Pakistan are very much frightened and upset because of
unexpected suicide bomb attacks, assignation, and intended armed robberies. Now- a-
days it is very hard for working women to travel from home to workplace because of
uncertain security situations. They feel insecure and their motivational working
capabilities are weakening day by day as they suffer psychologically, socially,
economically, ethically and religiously. Terrorist activities sabotage the working
environment in this city. The ultimate effect of terrorism on the psychology of working
women and damage her personality plus weaken her abilities.

4. PURPOSE OF RESEARCH

The main aim of this research is to find out the problems faced by working women
who are working in different capacities at different working places but facing the same
fears and threats in today’s insecure world. No matter weather they are executives in
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reputable organizations or worker at beauty parlor, maid at home, or street cleaner,
factory worker or sales girls. Their contribution to develop the country is not negligible.

5. OBJECTIVES OF THE STUDY

The main objective of this research is to the make the working environment protected
and safe and sound for every working woman no matter where they are working. The
additional step must be taken by the organizations as to provide secure transportation
facility. After that there is a need to fit hidden electronic cameras from street to organization
not only at main gate or entrance but also inside the organizations. The next one is to
appoint private security guards who must have commando training. The other one is to
provide safety training to every working woman where they can learn how to face uncertain
situation but also can hit the one who can be dangerous or can catch the person who is
suspicious.

6. LIMITATIONS OF STUDY

Few limitations must be considered when involves in this research study and that is
only focused on working women whose age start from 20 to end at 40. Karachi is the
selected area for study in which, Clifton, Gulshan-e- Igbal, North Nazimabad, Malir,
Suhrab Goth, are selected.

7. RESEARCH METHODOLOGY

Primary and secondary research methodology is used and sample is Karachi is
selected in Sindh region in Pakistan. A schedule as open ended questionnaire of 10
questions were asked by 100 working women from different sectors like education,
health, multinational organizations, Ngo’s, daily wage earners, working women in beauty
parlors, tuition centers etc. this study is based on qualitative and quantative research and
results are tabulated and analyzed with the help of statistics.

8. FINDINGS

In this research study ten open ended questions were asked as a schedule. The
respondents who are in 100 in numbers were interviewed face to face from working
women in different sectors. As teachers from academic institutions especially school and
colleges, doctors and nurses from health sector executives and administrators from public
and private organizations/Ngo’s/daily wage earners/beauty parlors /tuitions centers. The
focused research areas are Clifton, Gulshan-i-lgbal, North Nazimabad, Malir and Suhrab
Gouth. The focused age group is between 20-40.

Working women plays very important role in the economic development of the
country. Working women are major supporters of their families as economic conditions
becoming worst day by day. As terrorist activities hit Pakistan, it is very difficult for
working women to contribute their potential for the economic development.

In Sindh, Karachi is the business hub where terrorist activities sabotage the working
environment. Because of terrorism working women feel insecure that results many
psychological problems in female such as blood pressure, depression, anxiety, insomnia,
back ache, stomach ache, nervousness, heart ache, aggressive attitude, tension, post



142 Impact of Terrorism on the Psychology of Working Women in Pakistan...

traumatic stress, mental disorder, regressive behavior, damage of organs, separation
problems, allergy, sleeping disorder, feeling of fright, upset attitude, disorganization,
insecurity and also deterioration in social relations. It is hard point that most of the
working women are unable to get complete treatment to be healthy because of financial
problems as doctor’s fees high and medicines are expensive while in government sector
hospitals medicines and doctors are not available and if doctors are available then the
patients are not properly treated.

The respondents inform that they are facing terrorism in the for of sudden suicide
bomb attacks, sudden firing, robberies, snatching of cars, mobiles, money etc. these
terrorism activities effects badly on the performance of the working women that is
declining at work results decrease in the productivity of the organization that ultimately
effects the economic conditions of the country. It causes economic turn down as well as
investment and GDP of the county decline. Less investment means fewer jobs available
in the market and that ultimately create stress. It also causes stress at work place that
disturbs the overall working environment.

Following table shows the Impact of Terrorism on the Psychology of Working
Women in Sindh [Effects on Psychology that results ill health]

Table 1:
Impact of Terrorism on the Psychology of Working Women in Sindh
[Effects on Psychology that results ill health]

S.No | Effects of Terrorism on Mental Health results ill health
1 Nervousness
2 Tension
3 Mental Disorder
4 Fright
5 Insecurity
6 Blood Pressure
7 Depression
8 Back Ache
9 Stomach Ache
10 Insomnia
11 Heart Ache
12 Aggressive Attitude
13 Posttraumatic Stress
14 Demage of Tissues
15 Regressive Behavior
16 Demage of Organ
17 Seperation Problems
18 Allergy
19 Sleep Problems
20 Breathing Problems
21 Disorganization
22 Anxiety
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Survey Note: The above table shows that because of terrorism activities working
women are suffering different psyche and physical health problems that results negatively
on the performance of the organizations and also GDP goes down and economic
development also declines.

Following table-2 shows the data collected from respondents in the form of
percentage.

Table 2:
Impact of Terrorism on the Psychology of Working Women in Sindh
[Effects on Psychology that results ill health in Percentages]

S.No. | Effects on Mental Health results ill health | Percentage
1 Nervousness 2%
2 Tension 5%
3 Mental disorder 2%
4 Fright 10%
5 Insecurity 1%
6 Blood Pressure 5%
7 Depression 3%
8 Back Ache 10%
9 Stomach Ache 8%
10 Insomnia 5%
11 Heart Ache 1%
12 Aggressive Attitude 8%
13 Posttraumatic Stress 1%
14 Demage of Tissues 1%
15 Regressive Behavior 8%
16 Demage of Organ 3%
17 Seperation Problems 5%
18 Allergy 5%
19 Sleep Problems 7%
20 Breathing Problems 5%
21 Disorganization 3%
22 Anxiety 2%

Survey Note: The above table shows the different diseases and its percentages of the
suffering working women who mental health as deteriorate that effects their physical
health badly. Working women now feel less motivated at work place that is the loss of
not only economy but they are also facing financial problems as they are the major
financial supporters of their families.

9. CONCLUSION

Terrorism hit Pakistan destructively caused miserable death in different incidents.
Terrorist strike Pakistan as a state and people as nation Terrorism severely effected
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Pakistani people psychologically and destruct economy, policies, social life, religiously,
Pakistan, now stand alone without friends at international level. New electronic weapons
cause failure of organ, or even death or destroy senses of breathing problems, damage of
tissues or organ or allergy.

10. RECOMMENDATIONS

7 It is recommended that there is a need to make the working environment protected
and safe and sound for every working woman no matter where they are working. The
additional step must be taken by the organizations as to provide secure transportation
facility. After that there is a need to fit hidden electronic cameras from street to
organization not only at main gate or entrance but also inside the organizations. The next
one is to appoint private security guards who must have commando training. The other
one is to provide safety training to every working woman where they can learn how to
face uncertain situation but also can hit the one who can be dangerous or can catch the
person who is suspicious. Table talk would be fruitful to rectify grievances and
negotiations must be fruitful. Effective dialogue is a need of time with political / religious
parties and with superpowers and neighboring countries also. Try to bring investment in
the country and start up new projects that generate employment opportunities in the
country in different areas that can reduce disparity, hopelessness that leads reduction in
terrorism activities.
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ABSTRACT

In this paper we have derived the distributional properties of generalized order
statistics of extended exponential distribution. We have derived the p.d.f.s of generalized
order statistics for extended exponential distribution, sth positive and negative moments,
expressions for means and variances and finally the joint p.d.f.s of rth and sth generalized
order statistics for the cases m=-1 and m= -1 has been derived.

KEYWORDS
Generalized Order Statistics; Extended Exponential Distribution.

1. INTRODUCTION

In 2010 Nadarajah and Haghighi introduced a new distribution as an extension to the
exponential distribution which serves as an alternative to the Gamma, Weibull, and
Exponentiated Exponential (EE) distributions. This new distribution can be used for
modeling the data in situations where monotone hazard rate occur in the life time data
analysis problems, like Gamma, Weibull and EE distributions which are also used for
such situations. For ¢ >0, A>0 and t>0. The corresponding distribution function and
probability density function of extended exponential distribution are:

Ft :1—exp[1— 1+t "J (1.1)

ft=all+it Hexp[l— 1+ 4t “} (1.2)
(Nadarajah and Haghighi; 2010)

Nadarajah and Haghighi mentioned that the new extended exponential distribution
can also be viewed as truncated Weibull distribution truncated at 0. For the shape
parameter ¢ =1 the new extended distribution reduces to exponential distribution.

Kamps in 1995 introduced the concept of generalized order statistic (GOS), starting
with the joint density function of n uniform generalized order statistics on a cone of
n-dimensional euclidean space, given as:

n

n-1 -1
.I:U(l,n,rﬁ,k),...,U(n,n,m,k) (ul,."'un) — k[H]/J j(n l—ui mij 1_un k-1 (13)
j=1 =1
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n-1

where 0<u, <...<u, <lof R, neN,k>1 and v, =Y'm, >11<i<n-1andall
j=1

m; € R be the parameters such that 7;=k+n-i+M,>1Vie 1..,n and suppose

M= m,..m_ ,if 1= 2 (1 € Rarbitrary, if n=1) (Kamps; 1995).

Generalized order statistics was presented as unification to the several models of
ordered random variables. Giving different values to the parameters we can have these
models. As Kamps (1995) showed that in the model of generalized order statistics if we

have y, =n-r+1 we get the model of ordinary order statistics, for y =k the
resulting model will be for kth record values, with . = n—r+1 ¢, we have the model
of sequential order statistics. When » = the resulting model will represent for

Pfeifer’s record values. Many other models like K, -records from non-identical

distributions, progressive type-ll censoring and others can be obtained. However it is
noticed that upper records from discrete distributions do not serve as a sub-model of
generalized order statistics. One important feature is that many results obtained for
generalized order statistics can be generalized to its sub-models.

Generalized order statistics provides a much flexible approach in reliability theory,
statistical modeling, inference and in life testing phenomena.

Over the years a lot of work has been done on generalized order statistics since their
introduction by Kamps in 1995. Kamps and Gather (1997) used the distributional
properties of generalized order statistics to give the characterization of exponential
distributions. Burkschat et al. (2003) introduced the concept of Dual Generalized Order
Statistics as a unification of the models of descendingly ordered random variables like
reversed order statistics, lower k-records and lower Pfeifer records. Aleem and Pasha
(2006) derived the distribution of the ratio of two generalized order statistics from Pareto
distribution using Mellin transformation. Ahmad (2008) obtained the explicit expressions
of single and product moments of generalized order statistics from linear exponential
distribution. Beg and Ahsanullah (2004) derived the distribution of the concomitants of
generalized order statistics for the Farlie-Gumbel-Morgenstern (FGM) family of bivariate
distributions. Faizan and Athar (2008) derived the explicit expressions for single and
product moments for generalized order statistics of a family of distributions expressed
asF(x) = [ax? + b]¢, p > 0, < x < w Where a, b and ¢ are so chosen that F(x) is a df
over (n, w). From Kumaraswamy distribution Garg (2009) derived the joint distribution
of two generalized order statistics and the distributions of product and ratio of two
generalized order statistics using Mellin transformation and its inverse. For a doubly
Type |l censored informative sample following a general class of continuous
distributions, using one sample scheme, Ahmad (2010) obtained general Bayesian
prediction intervals for future generalized order statistics when the future sample was also
assumed to follow the general class of continuous distributions.
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2. PROBABILITY DENSITY FUNCTION OF GENERALIZED
ORDER STATISTICS:
If X Ln,m,p,..., X nnm.p aren generalized order statistics where (p>1, misa
real number) then the rth generalized order statistics has the p.d.f as:
Crq 7L r-1 -1 -1
. —rf_“[l—l: x "7t xgnt[Fx] Fro<x<F'1
0 Otherwise

21)

r,n,m,p

where

Yj=p+n-j m+l

r
¢ =1I1v;
j=1
On X =—In 1-x form=-1
1 m+1
On X = 1 [1— 1-x J form = -1

(Ahsanullah and Nevzorov; 2001)

2.1 Probability density function of generalized order statistics
for extended exponential distribution when m=-1:

For m=-1
On| F X = 1+ax “ -1 (2.2)
r
Ca=[1p=p" (2.3)
j=1
Yr=P (24)

Using (1.1), (1.2), (2.2), (2.3) and (2.4) in (2.1) we get:

r

p o117
fr,n,m,p X = r_1 !|:1—|:1—exp|:1— 1+Ax }}:‘

r-1
ok 1+Ax 0‘7l[exp[l— 1+Ax aﬂ[ 1+hx * —1}

Simplifying this expression we get

arp”

fr,n,m,p X =4 r-11

a-1 o r-1 a17P
142X [1+kx —1} [exp[l— 147X ﬂ >0 g

0 Otherwise
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Using
atb "= im alp™ 2.6)
i=0\ X
We get:
r o “1fr-1 o—oti— i
fonmp X = 017&[1 |exp[p[l— 142X ﬂrz(rl j 1o U 21t x>0 (27)
Y r-11 i=0

2.2 Probability Density Function of generalized order statistics
for extended exponential distribution when m = -1:

Now for m= -1

gmlF (O] = o [1 = [explt — (1 + 2] (28)
As
Crq = ILI Yj (2.9)
j=1
and
Yj=p+n-j m+l (2.10)

Now using (1.1), (1.2), (2.8), (2.9) and (2.10) in (2.1) we get:

r . Yr_l
frmp X =11 ryll I[l—[l—exp[l— 117x °‘m al 142X ‘“exp[l- 1+x “J
j=1 r=11

1 o r-1
—H[l—exp m+1 [1— 142x ﬂ

m+1

Hence the p.d.f of generalized order statistics for Extended Exponential distribution
when m = -1 is given as:

a-1

ol 1+2Ax r Yj o p+ n-r m+l o r-1
11 [exp[l— 1+Ax ﬂ [1—exp m+1 [1— 1+Ax ﬂ
m+1 " g r-1t

fr,n,m,p X = x>0
0 Otherwise

(2.11)

Using the binomial expansion (2.6), we can write (2.11) as:
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ah 14X ol -1 ox |:1_ Lo a} p+ n+i-r m+l o0
fr,rl,m,p X = T}:[ly]izo r-i-1 !i![ P }
0 Otherwise
(2.12)
3. MOMENTS OF GENERALIZED ORDER STATISTICS FOR
EXTENDED EXPONENTIAL DISTRIBUTION
The sth moment can be derived as:
“ls',n,m,p =E xfnm p = .[ x° fr,n,m,p X dx (3.1)

3.1 Moments for the case m=-1:
Using (2.5) in (3.1) we get:
r

© r-1 p
TR :j&pllxs 1+AX “_l[ 1+ax “ —1} [exp[l— 1+Ax aﬂ dx (3.2)
0 H

Let
u= 1+ax -1
1
u+la-1
= (3.3)
du=al 1+ax “dx

Substituting in (3.2) we get:

r © 1 S
TR :%'ksj[ u+1 oc—l:| utexp —pu °du
IRTEN

Using binomial expansion (2.6) and simplifying we get:

; P N 1iTur‘l u+l 5 exp —pu du (3.4)
= - a — .
Hrame =7 s &l 0 PP

Since

Jo+1 zj

b=y
Bla—ie1 |

Where a€eR (3.5)

Using in (3.4):
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s R P
i (] —1')SI+1 r+j
s 1 S ol l o

My nmp = > 2 -
plj! E—j+1
o

3.6
r—112%i-0 j=o (36)

Hence (3.6) provides the sth moment of Generalized Order Statistics for Extended
Exponential distribution for m=-1.

Putting s=1 in (3.6) we get:

1 1l )r+i
- a2 § 3.7
Henme =570 00 )oc z N 37
pit) -]

which is the mean of the distribution of GOS for Extended Exponential distribution for
m=-1.

Now putting s=2 in (3.6) we get:

.1 Y2 4 Jr+i 1 L+
e T P T L PRSP 1—+F
o ’°p'j!>—j 1 '°p’j!)—j+1
o o

(3.8)
Hence variance can be obtained by using (3.7) and (3.8).

3.2 Moments for case m = -1:
Using (2.11) in (3.1) we get:

1

o ol 1+ax T x Y p+ n—r m+l
s =[x ! [ex [1— 1+ AX aﬂ

r-1
[1—exp m+1 [1— 1+2x O‘ﬂ dx (3.9

Using substitution (3.3) and binomial expansion (2.6) we get:

(SJY' _li+k
_ i © -
) 1§ K | u+1%exp[—u[p+ n—r+i m+1] } du

j=1i=0k=0 m+1 ~ r—i-11iSo

(3.10)
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Since

0

[ x+p e *dx=p""%e™) v+1,Bu [|arg Bl<m, Re H>0] (3.12)

0
(1.S. Gradshteyn, I.M. Ryzhik; 2007)

(3.10) becomes:

(Ejyj —1i+kexp[p+ n—r-+i m+1:|

rr-1s

s—k
Weamp =12 2 A5 m+1 o1 !i![p+ n-r+i m+1 JTH

j=1i=0k=0
)(ﬂﬂ, [p+ n—r+i m+l ]j
o

(3.12)

Hence (3.12) provides the sth moment of the distribution of Generalized Order
Statistics for Extended Exponential distribution for m = -1.

Putting s=1 in (3.12) we get:

i A o
ror-1 y; -1 exp[p+ n—r+i m+1] 1

““”*m'p:,n:li:ox el [p+ n-r+i m+l Jo

)1+1,[p+ n—r+i m+1}

r—i-1lif p+ n-r+i m+1 |

—) Ll p+ n-r+i m+1 |
(3.13)
Putting s=2 we get:

¥j —liexp[p+ n—r+i m+1]
r-1

A2 m+l

r—i—1 1 p+ n—r+i m+l]

2 . 1 .
rd Z4+L| p+ n-r+i m+1 “+L|p+ n-r+i m+1
dono-11E| | Jantle ) Janle )

j=1i=0 -2

[p+ n-r+i m+1]§ [p+ n—r+i m+1]§

+) Llp+ n-r+i m+1]

(3.14)

Hence using (3.13) and (3.14) variance can be obtained.
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4. NEGATIVE MOMENTS OF GENERALIZED ORDER STATISTICS
FOR EXTENDED EXPONENTIAL DISTRIBUTION

The sth negative moment can be obtained using:
“;,Sn,m,p - E(Xr ;z m p) = .[ xisf;',n,m,p (x) dx (41)

4.1 Negative Moments for the case m=-1:
Using (2.5) in (4.1) we get:

oy = P28 e [ ] o1 ] o 62

0 (r—l)

Making use of substitution (3.3) in (4.2) we obtain:

o [1_ (u+1)s }

— pr r-1
= (r _1)!.([ pe u exp[— pu]du

(4.3)
So

S‘ -8

s p /1 1
fur,n,m 2 )

Ii(s+l_lJ u +l)éu"71 exp[— pu]du
0

i=0

Using expansion (3.5) we get:

1
riv —S 0 +i— 00; J g
by =S S Lt el
[Y—

=S

Mrnmp_ (7"—1)' Z (44)

which is the sth negative moment for GOS of extended exponential distribution when
m=-1.
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4.2 Negative Moments for the case m = -1:
The sth negative moment can be derived using (2.11) in (4.1).

® ok 142X ol v p+ n-r m+l
S n =X ! [ex [1— 142X “ﬂ

r-1
[1—exp m+1 [l— 142X O‘H dx (4.5)

Using substitution (3.3) and binomial expansion (2.6) we have:
rooy; R o s,

1 —S
PR e !g{l— U+1(x:| exp[—u [p+ n-r+i m+1] ] du

Using expansion (4.3) and result (3.13) we get:

Ms

1

i k-1
-1 S[Hk ]exp[p+ n—r+i m+1}

s
O T
Henmp = I1 1
j=t m+1" "i=0k

k .
[&+1,[p+ n—r+i m+1 ]j

(4.6)

The expression (4.6) provides the sth negative moment for GOS of Extended
Exponential distribution when m = -1.

Il
o

K
il -1 ![p+ n—r+i m+1J71

5. JOINT DISTRIBUTION OF GENERALIZED ORDER STATISTICS
FOR EXTENDED EXPONENTIAL DISTRIBUTION
If X r,nmp andY r,n,m,p are rth and sth generalized order statistics

respectively then their joint density function is:

Cs_ — m r-1 s—r-1p— 7s—1
7r_1!51_r_1![Fx}[ngx} [ngy—ngx} [Fy} fxfy

F10 <x<y<F?t1

0 Otherwise

rsnmp XY =

(5.1)
(Ahsanullah and Nevzorov; 2001)

5.1 Joint Probability Density Function for m=-1:
We have
F x =1-F x (5.2)

So for m=-1



156 Distributional properties of generalized order statistics...
[E X ] m :exp[ 1+ax * = } (5.3)
[E y ] m :exp[ 1+ay * —l]

C,q=Pp*and vy, =

-1

[E y ]'Vs_l :[exp[l— 1+ Ay a] }p (5.4)

Now using (1.1), (1.2), (2.2), (2.3), (2.4), (5.3) and (5.4) in (5.1) we get:

pS

s-r-1

r-1
exp[ 1+ax * ~1} [ 1+ax * 71} [ T+ay * -1- 1+2x © +1}

- -1
exp[l— 1+Ay u} } ak 1+ax *7 exp[l— 1+2x “]ax 1+y 0Hexp[l— 1+1y “}
Thus
29248 s—r-1
I M PP 1+hy “_l[ 1+ax * —1} "1[ 144y “ = 1+Ax “}
r-11s-r-11
p
frsnmp XY = [exp[l— 1+ “} }
O<x<y<ow
0 Otherwise

(5.5)

which is the joint density of rth and sth generalized order statistics for extended
exponential distribution when m=-1.

5.2 Joint Probability Density Function for m = -1:

We have
_ m m
[F x] :[exp[l— 147X “J } (5.6)
and
— vs—1 o p+ n-s m+l -1
[Fy] :[exp[l— 12y H (5.7)
Using (2.8) we get:

gm[F y J—gm[F X ]:miﬂ[exp m+1 [1— 1+ X 0‘]—exp m+1 [1— 1+ 2y O‘ﬂ
(5.8)
Using (1.1), (1.2), (2.8), (2.9), (2.10), (5.6), (5.7) and (5.8) in (5.1) we get:
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s
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Using binomial expansion (2.6) we get:
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Hence the joint density is

s sty 0002 (T+00)" T (L) T (<1) (m+2)(i+s—k-r)
e (+72 )T (@ 2) (1) exp[l_(““)aﬂ
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0 Otherwise
(5.9)
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ABSTRACT

In the era of mobile revolution everywhere in schools and colleges students are using
mobile phones. The mobile application development is taking place which will give new
look and shape to education system in the world and as well as in Pakistan. Many new
mobile applications are developed for the simple hand-held devices and these are adding
new dimensions to the education system. With development of many mobile applications
for education it is now possible to make the schools completely book free, thus textbooks
will be replaced slowly by eBooks in the educational institutions.

Mobile learning involves using mobile devices as learning tools and accessing
learning resources outside an academic institutions premise to allow the learning process
to be more dynamic, flexible and collaborative. The objective of this study is to study the
possibility of mobile education system in Pakistan. The study is based on secondary data
collected from Pakistan Telecommunication Authority, Islamabad and World Wireless
Quick Facts. After analysis of data, it is concluded that Pakistan is eighth mobile user in
the world so there is bright future of mobile applications for education in Pakistan.

KEY WORDS
Mobile revolution, Mobile applications, eBooks.

INTRODUCTION

The term mobile learning is defined as any sort of learning that happens when the
learner is not at a fixed, predetermined location, or learning that happens when the learner
takes advantage of the learning opportunities offered by mobile technologies. The term
covers learning with portable technologies including but not limited to handheld
computers, MP3 players, notebooks and mobile phones.

M-learning focuses on the mobility of the learner, interacting with portable
technologies, and learning that reflects a focus on how society and its institutions can
accommodate and support an increasingly mobile population. M-Learning also brings
strong portability by replacing books and notes with small RAMs, filled with tailored
learning contents.

OBJECTIVES

The objective of this paper is to evaluate the possibility of m-learning in Pakistan and
to suggest measures and means for its implementation in Pakistan.
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BACKGROUND OF STUDY

Pakistan has progressed rapidly in the field of information technology since 2000
when for the first time; Information Technology Policy was officially announced by the
Government of Pakistan. Now, over 2100 dialing stations are in place nation-wide. The
backbone has recently been upgraded to Dense Wavelength Division Multiplexing
(DWDM) with the capacity of 10 gigabytes per second. Bandwidth has been increased
from 215.2 Mbps to 610 Mbps and the number of Internet Service providers (ISPs) is
127. Pakistan owns a communication satellite now in orbit, and has extensive
international connectivity. About 600 cities have been connected through optical fiber,
and 1707 cities have been linked to the Internet. However, one of the main challenges is
that the physical and human infrastructure necessary for the implementation of various
e-learning and M- learning programs are not uniformly distributed throughout the
country due to rural and urban segmentation of the country.

It is estimated that 1.5 billion mobile phones are in operation in the world today
(Prensky, 2004). This is more than three times the number of personal computers (PCs),
and today’s most sophisticated phones have the processing power of a mid-1990s PC.
These facts, and the range of computer-like functionality offered by top-of-the-range
devices, are leading some observers to speculate that many people in the future not so
distant future will start to see the mobile phone as an alternative to a PC. For example
Jeff Hawkins, inventor of the Palm Pilot, was recently quoted (Stone 2004) as saying,
‘One day, 2 or 3 billion people will have cell phones, and they are not all going to have
PCs .The mobile phone will become their digital life’.

The fact that the use of smart phones and tablet PCs in a professional and private
context is becoming increasingly common allows learning processes to be transferred to
these devices. With an internet connection it is possible to learn anywhere at any time and
to call up and internalize contents in the context of concrete questions. Keeping in view
the increasing growth and utilization of mobile equipments, we have selected this topic
for consideration in Pakistan.

HISTORY OF MOBILE DEVICES

Modern mobile devices began with the Apple Newton in 1993, followed by the Palm
Pilot in 1996. Five years later the Pocket PC and the introduction of flash player were the
next significant introduction, and have since been used for educational purposes. The
next major development occurred when cell phones gained the capabilities of personal
digital assistants (PDAs) and merged connectivity. The different types of connectivity
available through mobile devices are: wide area network (WAN), local area network
(LAN), and personal area network (PAN). Within the field of education it was originally
envisioned that handheld devices could serve as computer replacements in which full
courses could be delivered. However, to date only individual applications and teacher
training has been successful, as well as data collection, mainly in the scientific and
medical fields. Currently, there are a multitude of devices available for mobile learning,
ranging from PDAs to video players to cell phones. Add-ons to mobile devices such as
cameras, barcode readers, and Global Positioning Systems (GPS) are also popular.
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APPLICATION OF MOBILE DEVICES

Students are mostly keen about new mobile devices when they are introduced in the
classroom. There is a wide range of applications available, several of which are suitable
for the classroom. The University of North Carolina has developed a mobile device
classroom response system in which all students can answer the teacher’s questions, thus
enabling a teacher to monitor the level of each student’s understanding.

Mobile devices are also being used to improve communication and efficiency at the
University of California, San Diego where location-based information is available on
handheld devices, enabling staff and students on campus to locate each other
immediately. At some universities, mobile devices are actively encouraged. Medical
schools are especially active is utilizing handheld devices. At the University of South
Dakota, medical school students were given handhelds and the use of these devices has
been successful in several subjects. Similarly, at Duke University all freshmen were
given Apple iPods, which were used to store course content, music appreciation, poetry,
and readings. Other possibilities for the use of mobile devices in education are e-books,
GPS and audio devices.

CONTRIBUTION OF MOBILE DEVICES IN EDUCATION

M-learning enables the extension of learning such that it weaves itself into a person’s
work, when and where they need it. People with time constraints need small portable
learning objects that suit low bandwidth conditions, and these devices must suit a new
generation of learners with different expectations. Mobile devices open the possibility for
new types of learning activities and can help person for doing quick lessons in free time
while traveling. Thus, mobile devices provide functionalities in three key areas which are
given below.

1. Notification System: the first area is the notification system, a function that
instantly sends an SMS or e-mail. This system is a means of informing and
reminding the learner, and communicates information about the next learning
activity. This function was used in a project in South Africa. In this project mobile
devices were used to complement postal-based distance learning. An SMS was the
only means of informing an individual living in a remote area that the course
materials were ready to be picked up at the post office. Thus, this simple
notification system enabled individuals to keep up with distance-learning
activities, proving to be useful and relevant for people living in remote rural areas.

2. Learning Management System: second, mobile capabilities can provide access to
a learning management system. For example, some mobile phone devices can
support a text-based portal through which a student can log-inland complete
enrolment for a class or browse a course catalogue.

3. Interactive Applications: third, mobile devices are increasingly providing
interactive applications. For example, these devices can facilitate interactive
lectures, application-simulations and online discussion boards.
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MOBILE-LEARNING TOOLS

This paper provides an overview of the tools needed to create, offer, and access
mobile learning. Mobile learning tools are the result of two converging technologies:
computers and mobile phones. However, tools are emerging that are specifically designed
for mobile learning; for instance, providing authoring capability for audio learning
content (e.g., spoken word, podcasts) along with associated interactive assessments and
surveys. Other tools are optimized to provide e-learning content through the phone's web
browsing capability.

There are several e-learning content authoring tools on the market that offer a mobile-
friendly output version of your content. However, some of them are designed to run
within their own platform and stand-alone portability isn't always possible. Some of the
tools that we've seen only target one screen size. This is not a definitive list of authoring
tools. Numerous platforms are available, each with its own advantages, technical
specifications, and cost are given in following Table-1.

Table-1:
Typical Technical Specifications
Characters | Laptop Tablets PDA | Smart phone | Mobile phone
Weight 2 kg 1.8 kg 0.2 kg 0.1 kg 0.1 kg
Memory 2GB 1GB 192 MB 64 MB 4 MB
Storage 89 GB 60 GB 2GB * *
Display | 1400x1280 | 1024x768 | 640x480 220x176 200x150
Battery 3-5 hr 3.5hr 6-8 hr 8-12 hr 4-10 hr
Cost USD 2000 1500 800 400 200

o Wireless Laptop Computer: A wireless laptop computer offers the greatest
capabilities, including maximum storage and a standard PC platform that enables
conventional e-learning and web content. However, a wireless laptop is often not
suitable for use by small children, and does not permit e-learning while moving.

e Tablet Computer: A tablet computer has full computer capabilities without the
keyboard and has been especially successful for teaching and learning of visual
subjects. Its major drawback is that the screen scratches too easily.

o Personal Digital Assistant: A personal digital assistant (PDA) and Pocket PC are
portable and can have many add-ons, but might not be compatible and incur high
costs. The smart phone is a PDA with some mobile phone features or a mobile
phone with PDA features. It is advantageous because it is a small device to carry,
but the display size is limited. The mobile phone is the least expensive alternative,
adequate for exchange of simple messages.

o Wireless Networking: Wireless networking is a feature that can be added or built
into the system. Bluetooth wireless is a wireless connection to a local device. It
exchanges and synchronizes data so can be utilized for interactions between
students and teachers, and is useful for connecting to peripheral devices.

e A Global Positioning System (GPS) is a hardware device that guides learners to
locations and objects, records data, and teaches navigation skills. Another
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hardware device is a data probe, which hooks onto the device and is used for real-
time data collection with sensors for temperature, air and light.

o Radio Frequency ldentification (RFID), another hardware device that can be used
for m-learning, is a reader on the mobile device that will detect and retrieve data
such as lesson plans from a designated object. Still and video cameras can also be
used in m-learning as they offer multiple functions to capture data.

e Web browsers and Macromedia flash are the most common type of software used
in mobile devices. Additional programs to consider are Acrobat PDF readers for
MS office, Power Point converters and media players.

CHALLENGES TO MOBILE LEARNING

There are so many areas in Pakistan which do not have access to electricity and
telecommunication links. There is non-availability of software in local and regional
languages; lack of e-learning content for schools; lack of know-how in developing digital
content for children. In addition there are cost implications involved in implementing the
Mobile learning policy in Pakistan.

MOBILE DEVICE INDUSTRY TRENDS

It is visualized that within 15 to 20 years there will be one global mobile campus.
Mobile devices are rapidly evolving, size is decreasing, capabilities are increasing, and
cost is decreasing. However, battery life time is stills an issue for it needs to be extended.
The imminent arrival of the Windows Mobile 5 will include hard drive support and a 30
per cent increase in battery life which will alleviate the problem of loss of information in
Pocket PCs.

ADVANTAGES OF M. LEARNING

It will bring new technology into the classroom, there will be more light weight
devices as compare to books, PCs, mobile learning supports the learning process rather
than being integral to it, mobile learning will be used according to the groups of students
involved, mobile learning can be a useful add-on tool for students with special needs.

GROWTH OF MOBILE TECHNOLOGY

The Mobile technology can be used successfully in the following area such as:
testing, surveys, job aids and just-in-time (J.1.T.) learning. Location-based and contextual
learning, social-networked mobile learning, m mobile educational gaming, deliver M-
Learning to cellular phones using two way SMS messaging and voice-based Cell Casting.

Thus, cell or smart phones, multi-game devices, personal media players (PMPs),
personal digital assistants (PDASs), or wireless single-purpose devices can help deliver
coaching and mentoring, conduct assessments and evaluations, provide on-the-job support
and access to information, education and references, and deliver podcasts, update alerts,
forms and checklists. In these ways, mobile learning can enhance and support more
traditional learning modes, making it more portable and accessible. Mobile devices can also
serve as powerful data collection tools and facilitate the capture of user created content.
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Mobile devices that support mobile learning include: E-book, OutStart, Handheld audio
and multimedia guides, in museums and galleries, Handheld game console, modern gaming
consoles such as Sony PSP or Nintendo DS, Personal audio player, e.g. for listening to
audio recordings of lectures (podcasting), Personal Digital Assistant, in the classroom and
outdoors, Tablet computer, UMPC, mobile phone, camera phone and Smart Phone.

DATA ANALYSIS

Country wise data regarding, humbers mobile phones, population of the country was
collected from various official resources and compiled, percentage were calculated.

Summary of data are presented in the following Table .2.

Table 2:

List of Countries by Number of Mobile phones in Use

Rank | Country M. phones Population | % of pop. | Last updated
World Over 5.6 bil | 7,012,000,000 79.86 2011
1 China 1,010,000,000 | 1,341,000,000 75.32 Mar. 2012
2 India 919,170,000 | 1,210,193,422 76.00 Mar. 2012
3 USA 327,577,529 | 310,866,000 103.9 June 2011
4 Brazil 250,800,000 | 192,379,287 130.36 April 2012
5 Indonesia | 250,100,000 | 237,556,363 105.28 May 2009
6 Russia 224,260,000 | 142,905,200 154.5 July 2011
7 Japan 121,246,700 | 127,628,095 95.1 June 2011
8 Pakistan 114,610,000 | 178,854,781 66.5 Jan 2012
9 Germany | 107,000,000 81,882,342 130.1 2009
10 Nigeria 90,583,306 140,000,000 64.7 Feb. 2011
11 Mexico 88,797,186 112,322,757 79.8 Sep. 2010
12 Italy 88,580,000 60,090,400 147.4 Dec. 2008
13 | Bangladesh | 86,550,000 148,090,000 58.5 Apr. 2012
14 | Philippines | 86,000,000 94,013,200 91.5 Oct. 2011
15 U.K 75,750,000 61,612,300 122.9 Dec. 2008

Source: World Population Clocks — POP Clocks. census.gov.

This list ranks the countries of the world by the number of mobile phones in use. We
have given only 15 countries of the world, but there are 60 countries of world whose
statistics are given in Wikipedia. It is observed that Pakistan is the 8th user of mobile
phones in the world. Number one user of mobile phone is China followed by India, It is
seen that 67% people in Pakistan are using mobile phones.
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Fig. 1: Bar chart showing country wise percentage of mobile utilization

It is observed from the Bar chart that, Russia is the highest user of mobile phone,
155%, followed by ltaly 147%, Brazil 130%, Germany 130%, UK 123%, Indonesia,
105%, USA 104%, respectively. The lowest user in this series is Bangladesh, 59%
peoples are using mobile phones. About 67% peoples of Pakistan are using mobile
phones, within few years; there will be possibility that more people will use the mobile
phones. This trend shows that there is possibility of mobile phones application for
education sector in Pakistan.

CONCLUSION

It is observed that through Mobile Learning, students will be able to experience
learning through listening, reading, predicting, reflecting and responding. This entire
experience can take place via a smart phone or other mobile technology media. Thus,
learning can take place anywhere at any time, but most importantly, all the time.

M-learning has the potential to improve efficiency in the education sector and expand
educational opportunities to underserved communities in remote areas. However, there
will be challenge to be faced by the management in implementing m-learning. It is
widely believed that mobile learning could be a huge factor in getting disaffected young
adults to engage in learning, where more traditional methods have failed. As mobile
phones combine PDA functions with cameras, video and MP3 players, and as tablets
combine the portability of PDAs with the functionality of desktops, the world of learning
becomes more mobile, more flexible and more exciting. It is concluded that there is
future of mobile phone, technology applications in education sector in Pakistan.
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RECOMMENDATIONS
Before m-learning programs can be implemented in Pakistan, infrastructure must be

established, ICT services be expanded, innovative policies should be administered,
curriculum and content should be developed, and teacher training may be arranged.

10.
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ABSTRACT

It has been observed that women leaders tend to use forgiveness as a problem-solving
strategy to solve organizational conflict because they are more interested in maintaining
relationships than men (Grace-Odeleye, 2007). Contrary to this gender-specific model,
the present study was planned to extend the existing model by (a) investigating the
contribution of gender and emotional empathy in order to understand the role of
forgiveness in conflict resolution and (b) proposing that the suggested model equally
applies to men and women leaders as it has been found that both genders become more
forgiving when they have innate ability to empathically understand others (Exline,
Baumeister, Zell, Kraft, & Witvliet 2008). The sample will comprise of 45 men and 45
women administrative-level individuals belonging to higher education sector. The
inclusion criteria for the participants were at least 5 years of: a) administrative
experience, b) teaching experience, and c) supervisory experience. Heartland Forgiveness
Scale (HFS; Thompson, Snyder, Hoffman, et al, 2005), Emotional Empathy Scale
(Caruso, & Salovey, 1998) and Conflict Resolution Questionnaire (Henning, 2003) were
used to measure the study variables. The results of the study showed no gender
differences on forgiveness and emotional empathy. However, working women (M = 149)
were found to be significantly different from men (M = 133) on total conflict resolution
strategies (t = -4.84, p < .000). Hierarchical Multiple Regression analyses verified the
proposals that forgiveness and gender interact (R*> = .32; F (8, 81) = 5.10, p < .000) and
forgiveness and emotional empathy interact (R? = .23; F (8, 81) = 3.41, p < .01) to predict
conflict resolution at workplace. The results implied that forgiveness and emotional
empathy are important predictors of organizational conflict management that have been
scantly addressed in Pakistan and that gender interplays with such variables to impact
conflict-related behaviors at workplace.

1. INTRODUCTION

It is only in the last two decades that forgiveness has been conceptualized as a
construct with profound implications for physiological and psychosocial well-being.
For instance, evidence implies that forgiveness is strongly related with mental and
emotional health (Anderson, 2007; Bono & McCullough, 2006; Legaree, Turner, &
Lollis, 2007), physiological and psychological well-being (Lamb, 2005; Harvard
Women’s Health Watch Newsletter, 2005), reduced anxiety and depression
(Zechmeister, Garcia, Romero, & Vas, 2004), and enhanced personal happiness and
interpersonal relationships (Harvard Women’s Health Watch Newsletter, 2005).
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Enright and Coyle (1998) stated “in genuine forgiveness, one who has suffered an
unjust injury chooses to abandon his or her right to resentment and retaliation, and
instead offers mercy to the offender” (p. 140). Similarly, McCullough, Fincham, and
Tsang (2003) maintain that forgiveness involves a prosocial change regarding a
transgressor on the part of the transgression recipient.

Forgiveness and Organizational Conflict Resolution

It has been reiterated time and again that organizational conflict, though disliked, is a
pervasive part of the work life in organizations (Henning, 2003). Evidence suggests that
conflict affects the organization adversely in terms of poor performance, lack of
cooperation, wasting of resources and productivity (see, for instance, Hotepo, Asokere, &
Ajemunigbohun, 2010), delays of work, disinterest and lack of action and in extreme
cases complete breakdown of the group (Parker, 1974). Madsen, Gygi, Plowman, and
Hammond (2009) noted that ‘Conflicts in the workplace may include situations such as
coworkers having minor disagreements, departments at war with each other, hurtful
rumors being spread, accurate or inaccurate performance appraisals, ethical and legal
issues, employment decisions (e.g., hiring, firing, promotions), lack of support on
initiatives or decisions, and more.’

It follows, then, if organizational conflict is an interpersonal problem, it can be
managed either focusing on interpersonal relationships or through structural changes
(Hotepo, Asokere, & Ajemunigbohun, 2010). As highlighted by significant number of
researchers, ‘forgiveness’ is one dynamic that has not been much explored in
organizational setting (Madsen et al, 2009), yet is an important construct that is important
to address in the workplace environment (Cameron & Caza, 2002).

Recently, Madsen, Gygi, Plowman and Hammond (2009) presented a thorough
review on the potential benefits of intra- and interpersonal forgiveness, emphasizing on
the role of forgiveness in promoting the performance and productivity of employees and
organizations. In fact, they have proposed a theoretical framework, in which forgiveness
is offered as a workplace intervention strategy, “that allows for effective learning,
development, and contribution of all employees.” Previously, Aquino, Grover, Goldman,
and Folger (2003) had also pointed out the significance of forgiveness in organizational
settings. Through scientific inquiry they concluded that forgiveness is a successful
technique for repairing damaged relationships, which in turn, influences the overall
functioning of the organization.

Similarly, Stone (2002) observed that, ‘An organizational culture that does not
promote forgiveness will be engaged in negative and destructive politics... which will
eventually decrease an organization’s effectiveness.” In other words, Stone accentuated
that a forgiving culture reduces job turnover and aggressive and passive-aggressive
behavior on the part of the individual. Following these theoretical arguments, research
has provided substantial impact of forgiveness in organizational settings. For instance, a
research conducted by Bradfield, Aquino, and Stanwyck (1997) vyielded positive
association between forgiveness and organizational conflict management and restoration
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of relationships. In a qualitative analysis, Grace-Odeleye and Osula (2007) also identified
interpersonal forgiveness as a successful means of managing conflicts at workplace.

Why Forgiveness Works in Resolving Conflict at Workplace?

Several arguments have been presented explaining why forgiveness works in
organizations. Scobie and Scobie (1998) stated, “forgiveness is reported to be a treatment
which offers a means to overcome anger, resentment, the ‘debilitating repletion of negative
action’ and to alleviate a persistent negative state” (p. 374). While, Stone (2002) explained
that when employees and managers have an in-depth understanding of the value of
forgiveness, it actually provides opportunities to “use mistakes, failures, flaws and
breakdowns of life as opportunities to awaken greater wisdom, compassion and capability
in our co- workers and ourselves” (p. 279). On the other hand, McCullough and Witvliet
(2000) maintain that the capacity to forgive is every bit intrinsic to human nature.

According to Aquino et al (2003), forgiveness motivates employees to “extend acts of
conciliation and goodwill toward the offender and to overcome social estrangement” (p.
213), which makes the working relationship between individuals more effective and
productive. They further pointed out that forgiveness is actually a type of “problem-
solving coping strategy in that it reconciles conflicting parties and salvages the social
relationship for future interactions” (p. 213).

Forgiveness and Gender Differences

It is a general contention that women are more forgiving than men (Miller,
Worthington, Jr., & McDaniel, 2008). Some studies have provided support to this
assertion. For instance, a meta-analytic review by Miller et al (2008) of 70 studies
reported an effect size of .28, supporting the stereotype that women are more forgiving
than men. The same study also explored various reasons for gender differences in
forgiveness. Firstly, the analyses identified that gender differences on forgiveness may be
moderated by the type of measure used. That is, it was found that when forgiveness was
measured in terms of vengeance, gender differences were observed. Stuckless and
Goranson (1992) proposed that men tend to score high on vengeance as they are
socialized to be more aggressive in solving conflicts, whereas women are socialized to
maintain interpersonal relationships in conflict management and are therefore, less
vengeful. Secondly, dispositional moderators such as agreeableness and empathy were
also recognized as potential dispositional moderators. In addition, based on Kohlberg
(1984) and Gilligan’s (1994) theorizing, the study proposed that women may be more
forgiving than men as women are more motivated to maintain relationships and are
responsive to others’ needs whereas men are driven to maintain social order through
either revenge or other social mechanisms, which in turn, may incline women more
towards forgiving behavior (2008). Similarly, religion’s contribution to forgiveness
among women was also assessed. It was proposed that since women are more religious
(Freese, 2004) and religion considers forgiveness as a value (Rye, 2005), it can be argued
then these women would be more forgiving. The authors of the study have also presented
biological evidence to support gender differences on forgiveness. They proposed that
gender differences on forgiveness might arise because of differences in perception of
transgressions. Support for this argument was taken from a study conducted by Sani et al
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(2007), in which fMRI technology was used to study whether there were differences in
brain activity of men and women engaging in forgiving and non-forgiving acts. The
results of the study were used to conclude that ‘males and females process and react to
emotionally hurtful events in functionally different ways’ (Miller et al, 2008).

Grace-Odeleye and Osula (2007) studied the role of gender and forgiveness in conflict
resolution at workplace. Her research showed that ‘women leaders were found to utilize
forgiveness more often than men leaders.” This study, as the above-cited study, explained
that the gender differences on forgiveness are observed because women are more interested
in maintaining relationships than men. The same research also showed that women leaders
tend to utilize forgiveness more as a problem-solving strategy to solve organizational
conflict as compared to men. Other researches also support association between forgiveness
and women managers preference to use it in conflict resolution, compared to men. For
instance, Belenky, Clinchy, Goldberger, and Tarule, (1986) and Gilligan (1982) found that
compared to men, women managers tend to focus on care and concern for others, building
relationships, and communicating and resolving conflicts.

However, contradictory evidence also exists documenting no significant differences
between men and women on forgiveness (see, for example, Berry, Worthington,
Parrott, O’Connor, & Wade, 2001; Kalbfleisch, 1997). Similarly, Toussaint and Webb
(2005) conducted a cross-sectional research to investigate gender differences on
forgiveness in general population. Their study also yielded no gender difference on
forgiveness. Toussaint and Webb (2005) suggested that °‘there appears to be no
straightforward gender differences in levels of forgiveness.’

Forgiveness and Emotional Empathy

Emotional empathy allows one to develop vicarious connection with another person
so that one can feel the way the other is feeling. According to Ashraf and Tariq (2007),
emotional empathy is a ‘unique capacity of human beings to recognize and understand
emotions in others.” Moore (1990) believes that empathy is “an organizer and regulator of
a variety of behaviors” (p. 75). Research has found that emotional empathy plays a role in
the survival of a group and in social bonding (Hoffman, 1981), inhibits aggressive
behavior (Eisenberg, Zhou, & Koller, 2001), enhances emotional intelligence (Salovey &
Mayer, 1997), and affiliative tendency (Ashraf & Tarig, 2007), and is an important
component of conflict resolution (Greenspan, 1997). For Hoffman (1990), emotional
empathy is vital for moral development and justice, thus serving as a means for societal
harmony and unity as positive interpersonal relationships are dependent upon one’s
ability to take another’s perspective (Johnson, Cheek, & Smither, 1983).

It follows, then, if emotional empathy is crucial for developing and maintaining
interpersonal relationships, it must be tied with forgiveness also. As explained by Toussaint
and Webb (2005), ‘it is likely that an ability to understand others, to relate to others, and to
treat others as one would like to be treated would enable a person to forgive others. The
empathic person tends to focus on others’ experiences in a fairly objective or unselfish
manner rather than focusing on one’s own experiences in a selfish manner.” Substantial
evidence supports this argument. For example, Enright and Coyle (1998) and McCullough
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(2000) and Worthington (1998) have found positive association between forgiveness and
emotional empathy. Other studies have also come up with similar links between forgiveness
and emotional empathy (see, for example, Konstam, Chernoff, & Deveney, 2001;
Macaskill, Maltby, & Day, 2002; Zechmeister & Romero, 2002).

There has been a steady trend in understanding and applying the concept of emotional
empathy as well as emotional intelligence in enhancing interpersonal relationships at
workplace. As pointed out by Kurzynski (1998), ‘good working relationships are essential
to organizational effectiveness.” Evidence suggests that emotional empathy and emotional
intelligence plays constructive role in smoothing out interpersonal conflicts in
organizations. For instance, a study conducted to determine the moderating role of
emotional intelligence between conflict resolution strategies and organizational citizenship
behavior (OCB) found that emotional intelligence allows one to take the perspective of
another person and use withdrawing strategies to manage conflict (Salami, 2010).

In organizational settings, the interactive role of emotional empathy and forgiveness has
also been proposed to resolve conflicts. It has been noted that socially problematic situations
usually emerge because of self-control failures (Baumeister & Exline, 1999). However,
Baumeister and Exline (1999) asserted that a trait of emotional empathy would allow
successful leaders to supersede self-interest and become cognizant of others’ needs. In an
interpersonal conflict situation, emotional empathy may lend the offended party a cognitive
framework to understand their own propensity for wrongdoing and past need for forgiveness,
thereby making way for forgiveness and reconciliation in resolving social problems.

The Present Study

All the studies mentioned afore, have been conducted in western culture. The present
study is unique in the sense that it aimed to establish whether gender differences in
forgiveness also exist in Pakistani culture and to understand why forgiveness works in
resolution of organizational conflicts.

Thus, in the light of the above discussion, the present study was designed to address
following questions: (1) Are working women in Pakistan also more forgiving than men? (2)
Does forgiveness and gender interact to impact conflict resolution at workplace? (3) Does
forgiveness and emotional empathy interact to predict conflict resolution at workplace?

2. METHOD

Participants

The sample for the present study comprised of 45 men and 45 women, administrative-
level individuals belonging to higher education sector. The inclusion criteria for the
participants were at least 5 years of: a) administrative experience, b) teaching experience,
and c) supervisory experience. Their ages ranged from 30 to 45. 60% of the participants
belonged to social sciences departments and 40% to natural sciences departments.
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Instruments

Details of the instruments used to measure the study variables are presented below.

(a) Emotional Empathy Scale (Caruso, & Salovey, 1998)

Emotional Empathy Scale (Mayer et al, 1999) consists of 30 items. Each item is
anchored on a five-point Likert type rating scale, where a score of ‘1’ is assigned to
‘strongly disagree,” 2’ to ‘disagree,” ‘3’ to ‘uncertain,” ‘4’ to ‘agree,” and ‘5’ to
‘strongly agree.” Six items are negatively worded. An Alpha Coefficient of .88 has
been reported for the scale. It is recommended for use with adult as well as adolescent
population (Mayer et al, 1999).

(b) Heartland Forgiveness Scale (HFS; Thompson, Snyder, Hoffman, et al, 2005)

The Heartland Forgiveness Scale (HFS) measures a person’s dispositional
forgiveness of self, others, and situations beyond anyone’s control (e.g., a natural
disaster or illness). It is a self-report questionnaire and can be completed with paper
and pencil or on the computer. HFS consists of 18 items, with half items negatively
worded. All items are placed on 7-point rating scale, ranging from ‘almost always
false of me’ to ‘almost always true of me.” It has demonstrated desirable psychometric
properties, including Convergent validity, satisfactory internal consistency reliability
and strong test-retest reliability (Thomson et al, 2005).

(c) Conflict Resolution Questionnaire (Henning, 2003)

The Conflict Resolution Questionnaire (Henning, 2003) was developed to measure a
person’s ability to create mutually beneficial resolutions to conflict for all participants.
CRQ is based on the theories of Weeks (1994) and Fisher and Ury (1991). It consists of
40 items, out of which 11 items are negatively worded. The items are rated on a five-
point Likert-type scale, ranging from ‘almost never’ with a vlaue of ‘1’ to ‘almost
always’ with a value of ‘5°. The scale satisfies all the required psychometric
requirements including high internal consistency and validity protocols. In the present
study, four sub-factors of the Conflict Resolution Questionnaire as presented by Marcus
Henning (2003) were utilized. These sub-factors are described as following: (1) factor
one, 'power’, it relates to aspects of control and influence; (2) factor two, ‘consideration’,
it is connected with the notion of giving careful reflection to conflict issues; (3) factor
three, 'doubt’, the items within this factor describe features of unsureness; and (4) factor
four, 'atmosphere’, the items in this factor allude to qualities of environmental
significance and its impact on conflict resolution.

(d) Demographic Information Proforma

Information on background variables was acquired through a demographic
information proforma. Follwoing information was obtained: age, gender, department,
teaching, administrative, and supervisory experience.

Procedure

The particpants were approached individually and after ensuring complete
confidentiality and taking their informed consent, the questionnaires were handed over.
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Specific instructions were given separately for completing the forms. Only those
individuals were included who had an experience of at least five years in teaching,
administartive, and supervisory roles. The scales were applied on 100 working men and
women. However, upon scrutiny it was found that 10 forms were not completely filled.
These forms were discarded for final analyses. Later, the data was entered into SPSS 17 for
statistical verification.

3. RESULTS

In order to answer the research question related to gender differences in forgiveness,
t-test was applied. In addition, t-value was also calculated to investigate gender
differences for other study variables. In order to determine whether gender interacts with
forgiveness to predict conflict resolution, Hierarchical Multiple Regression was utilized.
In the first step, all the background variables were entered, followed by gender and
forgiveness to see their contribution as main effects in the second step. Lastly, gender and
forgiveness were jointly entered to yield their interactive impact. Interaction of
forgiveness and emotional empathy was also determined by the same procedure and steps
using Hierarchical Multiple Regression.

Study Variables and Gender Differences

The results yielded a non-significant difference between men and women on
forgiveness as well as emotional empathy. However, significant differences were observed
on organizational conflict resolution between men and women, including differences on
sub-dimensions of conflict resolution namely, consideration and atmosphere.

Table 1
Mean, Standard Deviations, and t-values for Gender Differences on Study Variables
(N=90)
Gender ¢
Men | Women P

Forgiveness 83 84 -.48 .63
Emotional Empathy 105 103 .68 .50
Power 30 30 .78 .90
Consideration 30 36 -5.21 .000
Doubt 17 16 1.48 .07
Atmosphere 16 18 -2.90 .01
Total Conflict 133 149 -4.84 .000

Results shown in Table 1 indicate that men and women are equally forgiving and
emotionally empathic. While, mean values obtained on conflict resolution of men and
women signify that women are more interested in resolving conflicts than men. Similarly,
results also suggested that women are more considerate of others and careful of the
conducive workplace environment in managing conflicts. Non-significant gender
differences on ‘power’ and ‘doubt’ specified that both men and women equally use
power and are sometimes are doubtful in dealing with conflicts at workplace.
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Forgiveness, Gender Differences, and Organizational Conflict Resolution

Table 2 exhibits £ values for all the predictors. For the background predictors, only
supervision was found to correlate significantly to conflict resolution. After controlling
for these factors, gender differences were found on ‘consideration’ and ‘atmosphere,” and
total conflict resolution. While forgiveness was significantly found to impact ‘power’ and
‘doubt.” Significant interaction was observed for all the dimensions of conflict resolution
including total, except, doubt. The results confirmed the hypothesis that gender interacts
with forgiveness to predict conflict management [F (8, 81) = 5.10, p<.000].

Figure 1 shows that men who have greater tendency for forgiveness are better at
conflict resolution. Interestingly opposite was observed for women. It was found that
working women did not rely on ‘forgiveness’ as a strategy for conflict resolution.

Table 2:
Summary of Hierarchical Regression Analyses Predicting Organizational
Conflict Resolution from Background Variables, Gender, Forgiveness
(Standardized Beta Coefficients) (N=89)

Power | Consideration | Doubt | Atmosphere CToth
onflict
Step 1
Age 18 -.06 -.06 .08 -.03
Department .02 -.22 -14 -.16 -.19
Administration =27 -.03 .00 -.05 -12
Teaching -.01 -.06 .01 A2 K]
Supervision -.06 .30** 14 -.19 33***
R? .09 14** .05 .08 20%*
Step 2
Gender (male) .06 -.48%*** -.18 -.33** -.38**
Forgiveness -.28** -.22* -.05 24%* -.05
R 17 33w .07 20* 29%x*
Step 3
Gender (male) X Forgiveness | .78** N Kaladed -1.5 -2.62** -1.8**
R? 18** 34*Hx .09 31* 32HHx

Note: Power: F(8, 81) = 2.15, p<.000; Consideration: F (8, 81) = 5.1, p<.000;
Doubt: F (8, 81) = .96, p<.67; Atmosphere: F (8, 81) = 4.60, p<.000;
Total Conflict: F (8, 81) =5.10, p<.000

“p<.000; “'p<.01; "p<.05
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Gender
T~ — Male
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Fig.1: Interaction between Forgiveness and Gender to Predict Conflict Resolution

Forgiveness, Emotional Empathy and Conflict Resolution

Table 3 displays g values for all the predictors. As for the first model, only
supervision was found to correlate significantly to conflict resolution. Controlling for
these factors, it was found that emotional empathy does not contribute to conflict
resolution independently, while forgiveness was found to be significantly related with
‘power’ (negative correlation) and ‘atmosphere.” However, the interactive effect of
forgiveness and emotional empathy was found to significantly predict ‘power,’
‘consideration,” and total conflict management. The results confirmed that forgiveness
and emotional empathy interact to predict conflict management [F (8, 81) = 3.41, p<.01].

The results can be taken to mean that though emotional empathy is not related with
conflict resolution directly, when combined with forgiveness it supports conflict
resolution tendency (see Graph 2). That is, individuals who are emotionally empathic as
well as forgiving are inclined towards solving workplace problems.
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Table 3:
Summary of Hierarchical Regression Analyses Predicting Organizational
Conflict Resolution from Background Variables, Emotional Empathy, Forgiveness

(Standardized Beta Coefficients) (N=89)

Power|Consideration| Doubt | Atmosphere CTota_I
onflict

Step 1
Age 18 -.06 -.07 .08 -.03
Department .02 -.22 -14 -.16 -.19
Administration -.27 -.03 .00 -.05 -12
Teaching -.01 -.06 .01 A2 A3
Supervision -.06 30** 14 -.19 33FF*
R? .09 4% .05 .08 20%*
Step 2
Forgiveness -.23* -.18 -.01 25%* .00
Emotional Empathy 21 .16 .03 .01 .18
R? .20* 21%* .05 14 20%*
Step 3
Emotional Empathy X Forgiveness | 2.24 4.17*** 4.8*** 2.24 -1.8**
R? 22** 28*** 15** 14 23**

Note: Power: F(8, 81) = 2.61, p<.01; Consideration: F (8, 81) = 3.98, p<.000;
Doubt: F (8, 81) = 1.72, p<.12 ;Atmosphere: F (8, 81) = 1.69, p<.14;

Total Conflict: F (8, 81) = 3.41,

“p<.000; “p<.01; "p<.05

p<.01

150.00
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Mean conflict
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Fig. 2: Interaction between Forgiveness and Emotional Empathy to

Predict Conflict Resolution
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4. DISCUSSION

Forgiveness is a variable, which has positive interpersonal and psychological
implications. Though all religions and collectivistic as well as individualistic cultures
applaud forgiving behavior (Grace-Odeleye & Osula, 2007), it is a construct on which
scant research literature exists. The present study, at least to the knowledge of authors, is
the first attempt to study forgiveness in Pakistan. The results of our study have
established the significance of forgiveness in working environment.

One of the objectives of the present study was to investigate gender differences in
forgiveness in Pakistan. As discussed above no conclusive data exists in this regard in
other countries. A substantial number of researches have shown that women are more
forgiving than men (see, for instance, Miller et al, 2008) while some studies also suggests
no gender differences on this variable. (see, for instance, Toussaint & Webb, 2005). The
results of the present study also found that men and women do not differ in forgiveness.
One explanation may be related with the type of the sample used. Our participants
consisted of working men and women with atleast five years of experience in teaching,
administrative, and supervisory role at university level, with 30-45 age range. It remains
to be seen whether similar results would be obtained in general population and in
different age groups in Pakistan.

Similarly, non-significant results were observed for emotional empathy and gender.
This was contrary to expectations. For instance, a study conducted by Ashraf and Tariq
(2007) on University students revealed that women are emotionally more empathic than
men. With regards, total conflict resolution, significant gender differences were observed.
It was found that working women were more inclined to resolve workplace conflict than
working men. In addition, the analyses also revealed that women were more considerate
and desired a conflict-free working environment than men. These results support earlier
speculations. As pointed out by Grace-Odeleye and Osula (2007), ‘some researchers
assert that women leaders bring greater benefits to organizations than men in the
leadership practices exhibited (see, Bales, 2000; Gatteau, 2000).” According to Billing
and Alvesson (1993), "Women look at problems in a different way. They can point to
different models for solving problems. They also have intuition” (p. 130). Women also
tend to focus on care and concern for others, building relationships, and communicating
and resolving conflicts (Belenky, et al., 1986; Gilligan, 1982).

The prime purpose of the present study was to understand the moderators, which link
forgiveness with conflict resolution at workplace. We proposed two models. The first
model tested the interactive contribution of forgiveness and gender in organizational
conflict management. The results verified the model and showed that forgiveness and
gender combined together explained 32% variance in conflict resolution at workplace.
Analysis of the graphic presentation of the data exhibited some interesting insights in the
issue. Contrary to expectations, men were found to be more forgiving in conflict
resolution than women. The present study proposes a couple of explanations for this
discrepancy. First, it may be that women leaders and managers are afraid of being labeled
as ‘soft’ in dealing with problems and challenges at workplace so perhaps they tend to
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avoid using this strategy. Secondly, it is also obvious from the results that working
women tend to be more considerate and conscious of keeping the working environment
conducive for everyone, it may that they use other strategies to manage conflicts than
forgiveness.

The second model proposed that individuals, who are forgiving and have the ability to
take the perspective of other people, are more capable of solving workplace conflicts.
This model was also proved by the results of the study. It was found that forgiveness and
emotional empathy interacted to account for 23% of the variance in conflict resolution.
This agrees with previous speculations. It has been argued that being able to understand
other’s problems and mistakes as one’s own allows one to forgive the other person
(Toussaint & Webb, 2008). This was also supported by graphic presentation (Figure 2).

Generally, the results showed that forgiveness contributes significantly to total
conflict resolution and more so than gender and emotional empathy. In both models, it
was observed that ‘power’ was negatively associated with forgiveness, while
‘consideration’ and ‘atmosphere’ were found to be positively related with forgiveness.
This provided support to general models of leadership theory (see, for review, Grace-
Odeleye & Osula, 2007). Huggins (2000) speculating on relationship between leadership
and forgiveness pointed out ‘forgiveness simply offers us all a way to learn from and
move on" (p. 9). Similarly, emphasizing upon various positive outcomes associated with
forgiveness in leadership practices, Nelson (2001) said " When, as a leader, you forgive,
you implicitly establish a climate of compassion, a place where everyone feels free to try
new things, make mistakes - and relax. If others know that you utilize forgiveness in your
leadership practices this reassures people that they can come to you as the leader with
problems, challenges and mistakes ( p. 8).

5. COMMENTS AND CONCLUSION

The present study points toward the complex nature of factors involved in
organizational conflict resolution. As asserted by Madsen et al (2008), “improving
individuals, team, and organizational performance is a primary focus of management and
human resource development (HRD).” They further stated, “HRD researchers and
practitioners should consider the influence of individual and workplace forgiveness on
the performance and productivity of employees and organization.” In addition, they
proposed workplace forgiveness as an intervention strategy for overcoming interpersonal
hurts and disputes. In support of the previous research, the results of present study offered
some profound implications for workplace environment. The study showed that
forgiveness and emotional empathy may be considered as important response to conflict
solution, i.e., jointly may be considered another way to enhance performance of
organizations and improve the workplace culture (Bradfield, Aquino, & Stanwyck, 1997).
The results of the present study also shed some light on the role of gender in conflict
management at workplace. It appears that though working women are more interested in
solving organizational conflicts and disputes, men tend to use forgiveness as a strategy to
resolve workplace problems. It may be concluded that men and women both bring unique
benefits to organizational efficiency and development.
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As noted before, this study was perhaps the first one of its sort in Pakistan. More
researches on similar patterns need to be undertaken to fully comprehend the principles
of forgiveness, gender, and emotional empathy in relation to conflict management at
workplace. Future researches must elaborate on the models proposed by the present study
to completely understand the dynamics involved in forgiveness and strategies that can be
developed to promote forgiveness, and emotional empathy to restore relationships in
workplace. Research using different samples and age groups in workplace may also add
to the existing data. Moreover, cross-cultural studies on forgiveness and gender can also
provide insight to the issue at hand. Direct relationship between forgiveness and
productivity of an organization also needs to be addressed. As it is obvious from the
above discussion, if forgiveness brings such positive benefits to organizations and
interpersonal relationships, attempts should also be made to identify the determinants of
forgiveness. This will help in formulating modules on learning how to be forgiving in
workplace environment. Future research work should also address the implications of
using forgiveness as a value and strategy in daily life.
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ABSTRACT

There is abundance of literature on the factors determining the fertility level. This also
includes macro or aggregate level studies to probe the phenomenon. This paper is a micro
level attempt to find the factors determining fertility level. The finding reveals that
literacy of the head of household (LHH), use of contraceptives (UC) and female literacy
rate (FLR) are negatively related with fertility rate (FR). While female labor force
participation rate (FLFP) significantly affects fertility rate (FR) with positive coefficient
as revealed in other previous studies. Similarly per capita income (PCI) also has positive
relation with fertility. The findings would help the policy makers regarding any policy to
population control and effective use of various techniques used for decline in fertility.

1. INTRODUCTION

Population is the main focus of economics since Malthusian time. One way to study
the ratio of population growth is by understanding the elements of fertility rates. The
understanding of these elements could be taken as guide line for making socio- economic
policies useful for poverty alleviation.

During the second half of the twentieth century, medical and health sectors advanced
a lot, which reduced the mortality rate and lead to faster increase in world population.
World population more than doubled growing from 2.51 billion to 6.07 billion in the era
of 1950 to 2000, respectively (Hakim, 2000). This is mainly because of above average
growth rate observed in less developed countries. Approximately, population growth in
less developed countries has been recorded at about three times since 1950. However,
efforts have been made over last few decades to control the population growth in
developing and least developing countries (LDC). Developing countries like South Korea
(0.9%), Indonesia (1.3%), India (1.7%), Iran (1.2%) and Bangladesh (1.7%) have
somewhat controlled the population growth in last thirty years (Population Reference
Bureau, 2001). This fertility decline has been made possible by progammes like Family
Planning Programs sponsored either by government or by non-governmental
organizations, and anti-natalist policies (UNO, 2000).
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Leading Female Indicators in South Aisa

Country Contraceptive Female I__gbor_ Female Literacy
Prevalence Rate | Force Participation Rate (+15)
India 41 38 47
Pakistan 24 24 32
Bangladesh 49 26 66
Sri Lanka 66 47 81

UN Report (2002)

Education brings socio economic changes in different societies which lead to
development. Increase in population has been controlled in underdeveloped countries by
adopting certain methods through education and awareness. Pakistan is facing problems
in reducing population growth rate because of less female education as compared to
India, Sri Lanka and Bangladesh. The role of women in economic development in
Pakistan is 24% which is less than India, Bangladesh and Sri Lanka that is 38%, 26% and
47%, respectively. The high fertility rate in Pakistan is the product of low literacy rate
and ineffective contraceptive prevalence methods. Similarly, the ratio of contraceptive
prevalence methods in Pakistan is as less as 24% compared to 41% in India, 49% in
Bangladesh and 66% in Sri Lanka.

There are many reasons by which Pakistan is behind in such developments. For
instance, Pakistani society is not only strictly religious but also traditional hindrances are
present. Female participation is hardly encouraged in socio economic activities and they
are preferred and forced to stay within their houses. Lack of education and awareness has
caused high fertility rate especially in rural areas.

Another reason of high population growth rate is the large family size. Families with
large number of members are considered powerful in rural areas. Sons are given
preference against daughters which sometimes increases the fertility as well as the family
size.

While studying population growth of Pakistan, it is observed that Pakistan has
consistently maintained high fertility and population growth in last several decades.

This study is a micro level learning being focused on a small tehsil Takht-Bhai of
district Mardan in province of Khyber Pakhtoon Khwa. The selection of the tehsil is
based on its highest fertility rate and population amongst other districts of province. The
tehsil Takht-Bhai is located at 34°12°0N 72°1’60E with an altitude of 283 meters (931
feet) lying the south-west of the district. Its population according to 1998 census growth
rate is estimated at 1.96 million in 2009. The literacy rate of the tehsil was recorded at
48.27% in 20009.

Research Objectives

- To find out the socio and economic determinants of fertility; To find out the
impact of each variable on fertility in the study area; To suggest policies for
reduction in fertility in the study area.
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Research Hypothesis

Ho: Social and economic factors do not cause fertility
H,: Socio and economic factors cause fertility

2. REVIEW OF LITERATURE

There is rich literate about fertility rate & their impact on socio-economic factor of
developing countries. But keeping in view the objectives, the relevant literature has been
reviewed & mentioned here in this paper:

Akman (2002), observed the relationship between education and fertility rate in
Bangladesh. The result shows that education is an important determinant of fertility in
Bangladesh. The study explains that the education in general and secondary education in
particular put positive impact on reducing fertility rate and also give equal & good status
to women in every walk of life. The inverse relationship between fertility & education
states that if the level of education is high then the fertility rate will be low & vice versa.
He suggests that education should be provided by the government to every citizen
irrespective of their gender.

Fauzia et al. (1999), has conducted a survey to compare the fertility rate in urban
areas and rural areas. She finds that the women in the urban areas had lower fertility than
the women in the rural areas. The face behind this difference is due to the prevalence of
family planning programs in urban areas. Secondly, the awareness of uses of
contraceptive methods is more in urban areas as these are more accessible through
government hospitals & clinics. Despite such facilities also available in rural areas, there
are still some obstacle in the wide spread of family planning programs. She suggested
that awareness about family planning programmes in rural areas would allow them to use
different methods for reducing fertility rate. And the government should provide facilities
to the rural areas & also encourage the services of private institutions which can play an
important role in this respect.

M M Masih (1998) in his study finds the determinants of high fertility. He used time
series data & cointegration techniques for long run & vector correction model for short
run dynamics. The results suggest that female education, family planning negatively
affect fertility rate in the underdevelopment economy like India.

Mohsin et al. (2003), in their
of female education, marriages at lower age, ignorance of the contraceptive methods &
other religious & traditional values. They use econometric techniques multiple regression
model & co-integration. They suggest in their report that the government of Pakistan
should focus on female education, family planning programs, encourage & create
awareness regarding contraceptive methods to overcome the problem of rapidly rising
population.

Shaheen et al. (2007), used cross section data to find out relationship between
education & fertility & also the impact of contraceptive use of the fertility. They
observed that higher will be female education the lower will be the fertility rate. The use
of contraceptive is also negatively related with fertility.
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Soomro G Y et al. (2000), conduct the impact of the female education & fertility
implication for family planning programme in Pakistan. The data which they collected
from their survey shows that the educated women have lesser children than illiterate
women. They were of the view that the educated women can control their fertility even in
the absence of family planning progarmme. The result suggests that the government of
Pakistan should make investment in female education.

Toor 1A (2007), observed that education at any level can impact the fertility rate. He
uses the cross section data for the study area & finds the impact of different variables on
fertility rate like school; life expectancy; education of married women; index of
development; health status; female labor force participation; infant mortality rate & some
religious & traditional values. He observed that fertility may be positive because of weak
relationship between health facilities & infant motility rates. He also suggested that only
higher education can influence the fertility rate.

3. METHODOLOGY AND DEFINITION OF VARIABLES

This part deals with the research methodology of the study “Impact of socio economic
factors on fertility rate in Tehsil Takht-i-Bhai district Mardan”.

3.1 Fertility Model and Definition of Variables.

Economic theories of fertility assume that parents have the number of children they
do because they desire approximately that number, given the costs of birth control. This
demand for more children is affected by many socio-economic factors such as the level of
human capital of family members, family income and the experience of child mortality.

The main objective of the current study is to find out the significances of explanatory
variables, viz. (LHH, LR....) with the dependent variable FR. For this, we have estimated
the linear econometric model as

FR = bg+b;LHH+b,FLR+bsUC +b,PCl+bs FLFP +ui

where
FR=FERTILITY RATE
LHH = LITERACY OF THE HOUSEHOLD HEAD
FLR = FEMALE LITERACY RATE
PCIl = PER CAPITA INCOME
UC = USE OF CONTRACEPTIVES
FLFP=FEMALE LABOR FORCE PARTICIPATION
and
b;,s are parameters to be estimated.

3.1.1 Education of the Head of Household and Fertility
A literate household head also having inverse impact on fertility. While being literate,
he is relatively well aware of the adverse impact of the large family size.

3.1.2 Education and Fertility

Education not only important for individual but also to the society as such because it
enable individual adaptable to changing conditions. Women with education favor low
fertility due to several reasons. The educated mother prefers child schooling rather than
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involvement in domestic or agriculture activities. Educated women also take care of her
health as well as of their child. As a result of these the infant mortality rate also becomes
low. Thus we can say that there is inverse relationship between fertility and female
literacy rate.

3.1.3 Economic Conditions and Fertility

The relationship between economic conditions and fertility is not clear. There are two
different views about income—fertility relationship. One view is that there is positive
relationship between income and fertility while second view is that there is inverse
relationship between income and fertility. The rationale behind this positive income-
fertility relationship is that, holding everything else constant, higher income implies
greater resources available to support a large family. In contrast the supporters of
negative income—fertility relationship argued that most of the people with higher incomes
stress upon quality of Child not on quantity and thus rise in income might lead to a
reduction in fertility. Furthermore, a majority of the later studies tend to support this
negative association.

3.1.4 Female Labour Force and Fertility

Female labour force participation portrays a negative relationship with the fertility
rate. The literature shows that self-employment can allow women to generate income
while taking care of their children and other household responsibilities. Public sector
employment often involves shorter hours and the presence of child care facilities that
makes it more compatible with child rearing. Most studies suggest that in underdeveloped
countries the women with some job wish to have more children. However, a—priori we
can’t say anything about relationship between Female labor force participation and
fertility rate.

3.1.5 Contraceptives and Fertility
The use of contraceptives has inverse relationship with fertility as when use of
contraceptives rises, fertility will decline.

Following table explain the expected signs of different variables used in this study in
relation to fertility rate in selected study area:

Variables Expected Signs
LHH —
FLR -
PCI +/—=
uc —
FLFP +/—

3.2 Universe of the Study

According to objectives of the research study, a comprehensive interview schedule
comprising 16 questions was developed. Considering the sensitivity of the issue in the
study area, some irrelevant questions were dropped from the interview schedule and only
necessary questions were asked for obtaining meaningful responses.
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3.3 Sampling and Sample Size
The sample is selected from Tehsil Takht-i-Bhai district Mardan and 100 respondents

were selected by simple random sampling.

3.4 Data Analysis
After data collection, tally sheets were prepared and data were further analyzed and
interpreted using appropriate software (Eviews-5) widely used for statistical analysis.

4. RESULT AND DISCUSSION

The parameter estimates of the preferred econometric model are presented in Table
below along with their significances as shown by the t-ratios and the Adj. R? of the
regression. All the parameters with the exception of the intercept term which is usually
added to the econometric model for computational convenience have economic
meanings. The coefficients of explanatory variables are statistically significant at 5
percent level.

DEPENDENT VARIABLE: FR

Variable Coefficient t-Statistic Prob.

LHH -0.174194 -3.173047 0.0038

FLR -0.934956 -5.055045 0.0000

PCI 0.162257 2.017674 0.0068

ucC -0.713774 -2.025760 0.0074

FLFP 1.306341 2.104599 0.0380

C 4.657941 8.750563 0.0000

R-squared 0.714181

Adjusted R-squared 0.569935
Durbin-Watson stat 1.932871

The coefficient of LHH, FLR and UC are negatively related with FR. It implies that a
one percent change in these variables will affect the explanatory variable FR by 17%,
93% and 71% inversely and separately. In the case of PCI and FLFP, positive relation
with FR is observed means a one per cent change in these variables will increase the
explanatory variable FR by 16% and 130%, respectively and separately.

The Adj. R? provides evidence in favor of all regressors. This is a joint test of
significance and is useful to know how close the estimated observations to the scattered
observations are. The value of adj. R? is 0.71. It implies that overall 71 percent of the
sample variations in the FR are explained by the selected regressors and the rest variation
appears to be due to change in the factor captured by the disturbance term (e;).

The data also do not have problem of autocorrelation as clear from the value of
Durban Watson statistic above. Similarly, there is no problem of multico-linearity in the
data as indicated by the value of R?and significant t-values.
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5. CONCLUSIONS AND POLICY RECOMMENDATIONS

The study analyses the determinants of fertility at micro level. It binds the relationship
between fertility and socio-economic determinants. The finding appears to be consistent
with macro level findings which states that education is negatively related to fertility.
Educated women have fewer children than uneducated i.e. when the level of education is
high the fertility rate will be low and vice versa. Apart from female’s education, the
education of the head of the family also significantly affects the fertility rate. Other than
these, the use of contraceptive prevailing measures negatively relate to fertility. On the
other hand, per capita income and female labor force participation contributing
significantly and positively to fertility rate in the study area.

These findings would definitely help the policy makers regarding policy to control
population growth. This study being at micro level is considered to be important as micro
level studies always found effective planning. While population is growing Pakistan at an
alarming rate, the population planning authority in Pakistan is in process of adopting
measures which could really help in controlling the issue. This study reveals that fertility
decline not only requires structural change but also requires considerable awareness
program in addition to other family planning programs.
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ABSTRACT

The objective of the study was to determine the age heaping phenomena in two
census data (1981, 1998) by using modified Whipple’s index method. The results of this
method was compared with other summary measures of age reporting quality ; Whipple’s
index and Myer’s blended index. The quality of age reporting for 1998 census was
improved if compared to the 1981 census data. Age heaping occurred most often in the
female population compared to male and in rural areas compared to urban areas. The
results showed that total modified Whipple’s index account well for the quality of age
reporting and it takes account of preference and avoidance of all ten digits. So it is a fair
and reliable measure and produces the same results as Myer’s blended index. The main
advantage of its use lies in the simplicity of its calculation.

INTRODUCTION

A population census is a complex, large scale operation usually undertaken only once
in every decade. Although appropriate scientific methods are adopted for data collection,
however, the responses may not be accurate. The census data serve many purposes
especially in national policy making and demographic research studies. Consequently, the
scope of research in these areas and validity of their findings depends upon the accuracy
of census data. Among the large volume of data collected in census, Age-sex structure is
a fundamental component and plays an important role in demographic analysis (1). Good
age reporting is a crucial prerequisite for accurate estimates of basic component of
population change (i.e. fertility, mortality and migration measures). So misreporting of
age seriously affects the quality of data (2). That’s why, age reporting error has been a
perennial cause of concern for many social scientist, demographers, sociologist and
economists in developing countries (3). It is therefore important to examine where in the
age distribution and in which population subgroups the misreporting occurs, and with
what magnitude.

Data on age in developing countries like Pakistan are subject to errors. A common
error in age reporting is the tendency of rounding the ages to the nearest figure ending in
‘0’ or 5’ or to a lesser extent, in even number.

Several techniques have been developed (mostly by demographers and
epidemiologists) to measure the magnitude of errors emanating from digit preference as
well as techniques of correcting or adjusting the information. Some of the techniques are
robust while others are not. Whipple index is a classic measurement for evaluating the

191


mailto:mkashif@uaf.edu.pk

192 Measuring quality of age reporting data in Pakistan

age heaping. This index has been widely used to assess the quality of age reporting in
census and survey data. This index measures only the attraction for age ending in 0 and 5.
On the basis of modifications to the original Whipple’s index, Spoorenberg (4) proposed
a new synthetic index which accounts the attraction/repulsion of all ten digits. This is
known as the total modified Whipple’s index and is based on the same assumption of the
original Whipple’s index.

The objective of this study is to investigate the pattern of digit preference by applying
the total modified Whipple’s index on the data reported in two census of Pakistan (1981,
1998). To evaluate this advance method we will compare it with the other commonly
used summary measure of age reporting.

MATERIALS AND METHODS

We studied the single year age data from two census reported by Pakistan Census
Organization. These censuses were carried out in 1981 and 1998 and the population
composition was described according to age, sex and residence status (urban and rural).
Three standard indices are used to detect the digit preference, namely, the Whipple’s
index (WI), total modified Whipple’s index (MWI), and Myer’s blended index.

Whipple’s index is simple to calculate and most widely applied (5). It detect age
heaping on terminal digit ‘0’ and ‘5’ in the range from 23 to 62 both years inclusive. The
Whipple’s index is calculated as

;
[§0Y25+jx5]><100><5
W=~ €]

where Y, is the population of age x in completed year.

The Whipple’s index varies from 100 to 500. Where there is avoidance for ‘0’ and ‘5’
then WI=100. On the other hand, WI=500 indicating that only ages ending in ‘0’ and ‘5’
were reported (6).

Roger (7) proposed first change in original formulation of WI and calculate the two
measures of index as

3
[ _ZO Y304 jx10 jxlO
j=
WO = 62 (2)
2T

i=23
and



Muhammad Kashif et al.

3
[ZOYZSJrleO]XlO
J:
Ws = 62
2 Y

i=23

193

©)

By taking average of (2) and (3) we return to the original Whipple’s index (WI).

Later Noumbissi (8) has advocated the following modification in the calculation of

the two indices.

5 Ygo +Y40 +Y50 +Y60

0 —
(Y8 + 535+ 5Ys5+5Ys55)

and
S Yo5 + Va5 + Y5 + Vg5

(s Y23+ 5 Y55+ 5 Y43+ 5Ys3)

5

(4)

®)

The above modifications are based on the same assumptions as of the original
Whipple’s index (linearity and rectangularity) and allow to measure age heaping for all
terminal digits. For each digit, the degree of preference or avoidance can be determined

as follows:
Wy =5 Yap + Yy + Yoy + gy /(5Y29 +5 Y39 +5 Y49 +550)
W, =5 Yg + g + Y5 + Y /(5Y30 +5 Y40+ 5 50 +5Yg0)
W3 =5 Yp3+ Y33+ Y3+ V53 /(5Y21 +5Y3 +5Y4 +5)5)
Wy =5 Yo4 + Y35+ Vg + Yoy /(5Y22 +5¥3 +5Y4p +5)5)
We =5 Yog+ Y5+ Yy + Y6 /(5Y24 +5Yg +5 Y +5)54)
Wy =5 Yo7 + Yg7 + Y47 + Y7 /(5Y25 +5 Y35+ 5 Y45 +5V'55)
Wg =5 Ypg+ Ygg + Yyg + Ysg /(5Y26 +5 Y36 +5 Y46 + 5 Vsg)

Wy =5 Ypg+ Ygg+ Ygg + Ysg /(5Y27 +5 Y57 +5 47 +5Ys57)

(6)
()
(8)
9)
(10)
11)
(12)

(13)

where Y, is the population of completed age x and Y, the population of the age range

(X, x+4).

The problems with the extension proposed by Noumbissi is that it is not convenient to
compare changes through time and across countries. There is still need of a summary
index which computed the variability of age reporting. To overcome this Spoorenberg
proposed a new synthetic index called the Modified total whipple’s index (Wyy). It is
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computed as the sum of the absolute difference between the digit specific modified
whipple’s index and 1 and summarizes all age preference and avoidance effects. The total
modified whipple’s index (W) is written as below:

Wtot = iio IWi —]J (14)

If no preference is observed, then, Wy, = 0. The W, reaches the maximum value of
16. This index can thus be used as a general measure of the quality of age reporting and
gives a more accurate and sensitive measure of overall age reporting quality. Moreover,
Wit is also based on the same assumptions as original Whipple’s index.

The other standard index used in this study is Myers blended index (9). Myer’s index
measures preference for all terminal digits 0 to 9. For the calculation of Myers index,
select the age range for which the digital preference has to be measured. Normally it is
based on single year age data from 10 to 89 year. Using this range, take the sum of
number of people whose age ends with a particular digit for the population aged 10 and
over, and then for the population aged 20 and over. Apply weights to each series and the
results are added to obtain a blended population. A summary index is obtained by
summing the absolute deviations between the aggregate and theoretical distribution
(10%). Theoretical range of Myer’s blended index is from 0 to 90. An index of 0
represents no heaping and an index of 90 represents a heaping of all reported ages at a
single digit (10).

RESULTS AND DISCUSSION

The degree of digit preference for total, urban and rural population of two censuses
separated for males and females are presented in table 1. From the examination of table
1, it is noted that two census have quite different pattern in age reporting. Based on
United Nations Standard (2), age reporting in 1981 is very poor and the strong
preference of age ending in 0 and 5 is reflected. The situation in 1998 is less extreme.
This indicates that digit preference declined over time and general quality of age
reporting has improved from one census to the next which indicates that poor reporting
of age in 1981 census was notices by the technical people of the census organization
and they may have trained their enumerators to obtain better information while
collecting data on age.
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Table 1:
Comparison of the original Whipple’s index, total modified Whipple’s index
and Myers’ blended index for 1981 and 1998 Census of Pakistan

Original Total Modified Myer’s blended
Whipple’s index Whipple’s index Index
Males | Female Males | Female Males | Female
Total 3.32 3.27 9.35 9.16 73.54 74.74
1981 | Urban 3.40 3.27 9.65 9.13 77.15 76.48
Rural 3.14 3.29 8.67 9.25 65.66 70.43
Total 1.72 2.01 3.09 4.34 29.82 38.86
1998 | Urban 1.51 1.76 2.28 3.32 22.22 29.30
Rural 1.85 2.14 3.59 4.86 34.14 43.77

The total digit specific modified Whipple’s index for each sex is reported in 5" and
6" columns of table 1. The findings are similar with the above findings based on
original Whipple’s index. But the results reported by the original Whipple’s index is
partial because only digit preference for age ending in 0 and 5 is taken into account.

To evaluate the performance of total modified Whipple’s index, we use it for
comparisons between two census. The results indicate that both male and females tend to
misreport their age. In 1981, males have a higher tendency of age heaping than females in
urban areas. Whilst the reverse was observed in rural areas. The results of 1998 census
indicate that overall females have a higher tendency of age misreporting. However, the
change in Wy values overtime showed that general quality of age reporting has improved
both gender and residence wise.

Last, Myers blended index was calculated over the same range as the total modified
Whipple’s index. The results vary in an identical manner as total modified Whipple’s
index which is confirming the pertinence and validity of the W, index. The differences
simply reflect the methods and assumptions upon which the two indices are based. The
calculation method for the total modified Whipple’s index is simpler than that used for
Myer’s blended index.

In short, while the original Whipple’s index only measures preference for ages
ending in digits 0 and 5, the modified total Whipple’s index (W) takes account of
preference and avoidance of all ten digits using all the information obtained via the
specific W; indices. Moreover, it produces practically the same results as Myer’s index.
Its main advantages are the simplicity of its calculation methods and its comparability
with the original Whipple’s index. Hence by taking account of the effects of all ten
digits, the Wy, index provides an essential complements to the specific W; indices and
a more accurate measure of overall age reporting quality.
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Figure 1 below gives the preference for each digit as calculated by the digit-specific
modified Whipple’s index (W;) for both census. Based on the results presented in
figure 1, one can clearly identify that attraction for ages ending by 0 and 5 are the main
causes to low quality of age reporting in 1981. At the same time, because the
importance of the attraction on 0 and 5 age digit reduces in 1998, the age reported on
the other digit gains significance, explaining the better quality of age reporting.
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Figure 1: Quality of age reporting by sex: digit-specific modified indices and
total modified Whipple’s Index in 1981 and 1998 Census in Pakistan.
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CONCLUSIONS

On the basis of modifications to the original Whipple’s index, this paper proposes a
general measure of age reporting quality- the total modified Whipple’s index- in
complement to the developments proposed by Noumbissi. To test its pertinence and
validity, the new index is applied to sex-specified reported age data in two census data
collected at 1981 and 1998. It can be deduced from the analysis that quality of age reporting
in Pakistan was poor. The quality of age reporting in 1998 was better than 1981 census
data. It is suggested that an expert enumerator is appointed for interview of female’s
population. Further whenever, any data gathering regarding age information takes place, it
is recommended to refer to an 1D and B-form in preference of the person’s self report.

The results obtained are then compared with the myer’s blended indices and the
original Whipple’s index obtained with the same data. This comparison shows that
because the total modified Whipple’s index is more sensitive than the original Whipple’s
index, it provides a more accurate measure of age reporting quality and produces results
identical to those obtained with myers’s blended index. So if one wants to assess the
quality of age reporting with more precision and its changes through time, the total
modified Whipple’s index offers a simple alternative which fully accounts for the
changes in the attraction/repulsion of all age digits. The limitation of this study is that we
did not have access to the original data base from other census (conducted in 1951, 1961
and 1972) in order to calculate the indexes in detail and develop a full comparison among
all censuses.
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ABSTRACT

In this study we made classification of diamond stones towards cost and developed
different prediction models for predicting diamond cost on the basis of stones characters by
using different variable selection procedures such as Prediction sum of square (PRESS),
Akaik information criterion (AIC) and Schwartz bayesian criterion (SBC). In classification
of stones, findings demonstrate that all the stones such as: weight (X;), clarity s12 (Xs),
clarity wsl (Xg), weight cut premium (X;X;) have positive effect towards diamond cost
where as remaining stones characters contributes negatively. It is also observed that
diamond stone having maximum weight (X;) and maximum clarity wsl (X¢) are more
costly.

1. INTRODUCTION

Diamond stones are consumed in many jewelry forms like rings, bracelets, and
nucleus. When people shop for diamonds, they learn that stones vary in cut, clarity, color,
and weight. Production of any metal can be increased by improving color, clarity, or by
the use of efficient cut, or by the both. In this study we evaluate several results on
diamond model, which is a rich source of quality stones. Chu (1996) argued that the price
of diamond jewelry depends on the four C’s: caratage, cut, colour and clarity of the
diamond stone. A good cut gives a diamond more sparkle. Colourless diamonds are the
most prized. A flawless diamond has maximum clarity because the passage of light is
unimpeded through the stone.

Suich and Derringer (1980) purposed the estimator of the unknown parameters in the
regression model and proved that this estimator was uniformly inferior to the James-Stein
estimator. They elucidated that if the usual regression F-ratio was significant and lack of
fit was not, the regression equation was often judge to be an adequate predictive model,
and then the factors such as examination of residuals and size of the mean square error
also enter into this judgment. Their decision rule outlined was not an estimation
technique and they concluded, it was another aid which the experimenter may find
helpful in evaluating the adequacy of regression equation.

Freedman (1983) provided useful information about the regression equation. The
objective of his study was to quantify the significance levels of conventional statistical
tests both through simulation and asymptotic calculation. He developed a regression
model in content where substantive theory was weak. He focused on extreme cases by
assuming that dependent variables and the explanatory variables had no relation. His
results showed that if explanatory variables with small t-statistics are dropped and the
equation refitted then R? were high and the overall F were also highly significant.
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Snee (1997) studied comparison of model prediction and coefficients with theory to
determine the validity of regression models. He also used the new data to check model
predictions in this respect, he used portions of the data to estimate the model coefficients
and used the remaining data for measuring the accuracy of the model. His results showed
that the data splitting was an effective method of model validation when it was not
practically too possible to collect new data to test the model. He also used the appropriate
examples to illustrate the various methods of model validation. He also presented some
new methodology for model validation and concludes data splitting or cross-validations
an effective method of evaluating a regression model.

Chu (2001) argued that many statistical problems were handled in the linear
regression framework. He developed the pricing model for diamond stones by using the
multiple linear regression and his results indicated that the log transformation was
appropriate for the model.

Yasunori and Fujikoshi (2002) studied the different problems for variable selection in
multivariate analysis. For this instance they expressed that a set of variable is sufficient and
the remaining set of variable was redundant. They also used some model selection criterion
like AIC, Cp in their study for selecting an appropriate model. They also discussed about
recent development and outlook on the selection of variable approach. Their selection
criterion was the expected mean squared error of prediction that was an unbiased estimator
of its risk function. Actually, their apprehension was to discover modified criteria that
reduced the bias, focused on a general setting between the true model and candidate model,
distributional assumption and framework of asymptotic approximations.

2. METHODOLOGICAL CONSIDERATION

2.1 Description about Diamond Stones Data
In this study we used the Diamond data. The reason of taking this diamond data was
to provide the key statistics to the diamond

shopper which can helpful to decide the Table 1: Diamond Stones
diamond is bargain or it is overpriced with | Serial number | Diamond Stones
different fixed diamond stones. Diamond data 1 Weight
obtained from www.1diamondsource.com. This 2 Cut

data set consists of 133 observations; four 3 Color
different characters related to diamond stones 4 Clarity

are taken and detailed in table 1. Source: www.1ldiamondsource.com

In the following table 2, the variables under study are described.

Table 2: Diamond Stones
Serial number | Diamond Stones
Weight
Color e
Color f
Color g
Clarity s12
Clarity wsl
Cut premium
Cost

O (N[OOI |WIN|F-




Ammara Nawaz Cheema 201

(Here we are taken color d, clarity IF(internally flawless), and cut good as base for the
color, clarity and cut respectively.)

2.2 Model Selection Procedure

In this section we have discussed the model selection procedures for our diamond
Stones data set, such as: PRESS selection procedure, Akaik Information Criterion (AICp)
and Sewart Bayesian Criterion (SBC), R?, and Adjusted R* Criterion.

According to a rough rule of thumb if we have (p — 1) set of predictors then 2°*
models can be constructed, Kutner et.al. (2004) model selection procedures, also known
as subset selection or variable selection procedures to identify a small group of
regression models that are good according to a specified criterion.

PRESS, Statistic
The PRESS selection procedure was proposed by Allen (1974) in the “Prediction Sum
of Squares” as a Criterion for selecting predictor variables.

The PRESS;, (prediction sum of squares) is a criterion to measure of how well the use
of the fitted values for a subset model can predict the observed response Yi.

Montgomery et al. (2004) argued that frequently regression equations were used for
prediction of future observations or estimation of the mean response. In general; we were
select the regressors such that the mean square error of prediction is minimized. One
could use the PRESS, statistic.

The PRESS is obtained by deleting the i™ case from the data set, the regression
function for the subset model from the regression function for the subset model from the
remaining (n : 1) cases is estimated and then by using the fitted regression function
obtained the predicted values for i case, so it differs from SSE. If prediction error is
defined as:

Yi: \A{(i)
Then the PRESS, statistic is defined as:
PRESS, =Y [Yi- Yol
PRESS, =¥ [ei/ (1: hp)]° (1)

The models which have the small PRESS, values are considered good candidate
models. So, one can use the PRESS, values for model validation, and it is potentially
useful for discriminating between alternative models.

AIC and SBC Criterion

Akaik Information Criterion (AIC,) and Sewart Bayesian Criterion (SBC,) are also
providing penalties for adding predictors. In these criterions we search for models that
have small values of AIC, or SBC,,. These criterions may define as:

AIC,=nInSSE,:ninn+2p 2
and
SBC,=nInSSE,:ninn+p(Inn) 3)
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Here we observe that as p increases the first term (n In SSE;) (which is same in both
models) decreases, the second term n In n is fixed for a given sample size and the third
term increases as the p (number of parameters) increases in the model. It is clear that the
models with small SSE, will do well, as long as the penalties 2p for AIC, and p (In n) for
SBC, are not too large.

R?, Criterion and Adjusted R%; or Criterion
Examination of the coefficient of multiple determination is infect R?, criteria and
defined as:

R%, =SSR,/ SST,
or

R’ =1:SSE,/SST, (4)
where SSR;, is the regression sum of squares when p regressors are included,

SST, represents the total sum of squares when all regressors are included and SSE,
explains the residual sum of squares when p regressors are included.

An alternative criterion is R%; is used in contrast of R?, criterion because R, does not
take account of the number of parameters in the regression model and since can never
decrease, as additional regressors are included into the model Rzadj is defined as:

R =1:{(n:1)/(n:p)} SSEp/SST,
Ra=1: {(n:1)/(n:p)}(1:R%)
R%q=1:(n:1) MSE /SST, (5)
hence Rzad,— provide equivalent information. Note the largest R Zadj for the parameters, as p
increases max Rzad,— can indeed decrease.
3. DATA ANALYSIS

3.1 Verification of Regression Model’s Assumptions

In this section we discuss some simple graphic and statistical methods for studying
the appropriateness of the model for given data before drawing further conclusion based
on the model.

In diamond stones data, cost (Y) as response variable and remaining variables
X1,...X7 (define in table 2) used as predictor variables.

The result of regression equation is:

Y =426.530719 + 6608.720261X; - 455.9038321X; - 462.1398975X3
- 799.6692359X, - 3222.056879Xs - 1152.614798 X + 118.1495192X,

In this model none of the assumption of regression is satisfied so we adopt the
appropriate transformation for the given data set which is logarithm. After taking the log
of Y we have the following regression model:

Y* =3.356461708 + 0.4714298874 X, - 0.02333538668X; - 0.0240435949X,
- 0.05823937426X, - 0.273182729X; - 0.06910597165Xs + 0.01333823078X;

U;~ NID (0,6°1)
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Normality of Residuals
Regression model of diamond data is fitted by assuming that the residual follows
normal distribution. We use the Jarque-Bera test for testing the normality.

The test statistic has the value:
J.B=25.18495

The following table 3 reports the result of Jarque-Bera (by using the Statistical
package Eviews)

Table 3: Jarque-Bera Test of Diamond Stones
Mean Median Skewness Kurtosis | Jarque-Bera | probability
1.96E-15 | -0.007428 | 0.790296 | 4.430518 25.18495 0.000003

The tabulated value of x? is 5.991 which is less than calculated J.B value, indicates the
lack of normality.

Linearity of the Regression Model

The plot of the studentized residuals against the corresponding fitted values §
provided useful information about the appropriateness of the model. This plot shows the
random scatter of points along the horizontal line so it indicates that we can use the linear
regression models.

Homoscedasticity or Equal Variance of Error

A plot of the residuals against fitted values is helpful to examine the constancy of
error variance. This indicates that there is hetrosceadasticity in the data. We also use the
White hetroscedastic test for testing this assumption. The null hypothesis of White test is
stated as:

Ho: There is no hetroscedasticity.
With test statistic result are as:
nR? = 35.35642
(We use the statistical package Eviews-3 for finding the results.)

The white hetrosceadasticity test (with cross terms) results
F-statistic 1.810484 Probability 0.023945
Obs*R-square 35.35642 Probability 0.035547

Here tabulated value of % is 14.067, which is less than computed value. We set
o =0.05. As P<a and nR? > % we reject Hy at the 5% level of significance and conclude
that the data is hetroscedastic.

Autocorrelation

As autocorrelation means correlation between successive values of residuals. This
problem is more meaningful in time series data rather than cross sectional data. In this
study we test the autocorrelation with the help of Durbin Watson test. Minitab provides
Durbin Watson statistic that is 1.575758 in this study. As the tabulated value of Durbin
Watson statistic is d; = 1.5412, d, = 1.832, so we conclude that there is no autocorrelation
problem in the regression model.
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Multicollinarity
We use the variance inflation factor as a device of detection of multicollinarity among
the fixed wheat traits. It may define as:

VIF; =1/ (1-R%)

According to the rule of thumb no traits have greater than 5 or 10 VIF (variance
inflation factor), which means that there is no multicollinarity problem in the wheat data.
(These VIF are obtained by statistical package Minitab-11 and reports in Appendix table.)

3.2 Prediction Model Selection

Different criterions are used for model selection. In this section we use the PRESS,
statistic, AIC, and SBC, criterions (basic criterion of model selection) for diamond stones
data set.

For this study we choose the following four models which satisfied the basic
assumptions of regression:

Model 1
Y* =3.594386392 - 2.380791014X; + 2.371676358X, X5
U;~ NID (0,6°1)
The white hetrosceadasticity Test (with cross terms) Results
F-statistic 0.743758 Probability 0.527876
Obs*R-square 2.261347 Probability 0.519966

Here tabulated value of % is 5.991, which is greater than computed value. We set
o = 0.05. As P>a and nR? < x* we do not reject Hy at the 5% level of significance and
conclude that the data is homoscedastic.

Jarque-Bera Test of Diamond Stones
Mean Median Skewness Kurtosis | Jarque-Bera | probability
1.38E-14 | -0.004839 | 0.550190 | 3.907696 11.27590 0.003560

The tabulated value of x” is 5.991 which is less than calculated J.B value, indicates the
lack of normality.

Model 2

Y** = -2.931509865 + 6.609731125X, + 7.184953172X5 + 7.323083547 X,
- 1.796679719X; - 7.321444324X 1 Xs - 7.272319277X1Xs
+1.782170043X, X7

The white hetrosceadasticity test (with cross terms) results
F-statistic 1.453214 Probability 0.139845
Obs*R-square 19.55896 Probability 0.144671
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Here tabulated value of x? is 19.675, which is greater than computed value. We set
o = 0.05. As P>o and nR? < %* we do not reject Hy at the 5% level of significance and
conclude that the data is homoscedastic.

The serial correlation LM test results
F-statistic 3.787846 Probability 0.053925
Obs*R-square 4.005025 Probability 0.045365

As P>o. we do not reject Hy at the 5% level of significance and conclude that there is
no serial correlation in the data set.

Model 3

Y*** = -1.918469756 + 5.637447532X; + 6.168514863 X5 + 6.224851367X,
- 1.932755437X; - 0.03571651474X, X, - 6.334606541X, X5
- 6.192836796X,Xg + 1.912818307X, X,

The white hetrosceadasticity test (with cross terms) results
F-statistic 1.200497 Probability 0.267387
Obs*R-square 23.47859 Probability 0.265910

We set a = 0.05. As P>o we do not reject Hy at the 5% level of significance and
conclude that the data is homoscedastic.

Jarque-Bera Test of Diamond Stones
Mean Median Skewness Kurtosis | Jarque-Bera | probability
1.49E-14 | -0.002848 | 0.518830 | 4.052595 13.70682 0.001056

The tabulated value of % is 5.991 which is less than calculated J.B value, indicates the
lack of normality.

The serial correlation LM test results
F-statistic 2.519967 | Probability | 0.114980
Obs*R-square | 2.670138 | Probability | 0.102247

As P>a we do not reject Hy at the 5% level of significance and conclude that there is
no serial correlation in the data set.

Model 4
Y**xx* = - 2617555066 + 6.29733829X; + 6.947295459X; + 6.502681099X¢
- 1.933185834X; - 7.087889547X X5 - 6.451504352X X,
+ 1.925315542X, X5 - 0.04551660682X1 XXX

The white hetrosceadasticity test (with cross terms) results
F-statistic 1.318197 Probability 0.197819
Obs*R-square 20.46174 Probability 0.200140

We set o = 0.05. As P>a we do not reject Hy at the 5% level of significance and
conclude that the data is homoscedastic.
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The serial correlation LM test results
F-statistic 1.979837 Probability 0.161929
Obs*R-square 2.106886 Probability 0.146637

As P>o we do not reject Hy at the 5% level of significance and conclude that there is
no serial correlation in the data set.

Now by adopting the following criterions we choose the best model.

PRESS Statistic
Montgomery et al. (2004) idea is that PRESS statistic can also use to evaluate
candidate equations produced by a subset generation procedure.

Here we use the set of equations that satisfied the basic assumptions and according to
equation (1): PRESS, = 0.2281

When predictors are as weight(X1), clarity s12 (X5), clarity wsl (X6), cut premium
(X7), weight color g (X1X4), weight clarity s12 (X1X5), weight clarity wsl (X1X6),
weight cut premium (X1X7).

The results of PRESS statistic are reported in following table as we know that PRESS
statistic selects the subset regression model having the smallest PRESS statistic.

PRESSp statistic
Model PRESSp
1 1.4454
2 0.2645
3 0.2281
4 0.2425

Here the smallest PRESS, = with model-3, so we select the following model:

Y* =-1.918469756 + 5.637447532X; + 6.168514863X5 + 6.224851367 X,
- 1.932755437X; - 0.03571651474X, X, - 6.334606541X, X5
- 6.192836796X,X¢ + 1.912818307X,X;

Predictors are as weight(X1), clarity s12 (X5), clarity wsl (X6), cut premium (X7),
weight color g (X1X4), weight clarity s12 (X1X5), weight clarity wsl (X1X6), weight
cut premium (X1X7), as best prediction model for diamond data set.

AIC, and SBC, Criterions

Two popular criterions that also provide penalties for adding predictors are Akaike’s
information criterion (AIC;) and Schwarz’ Bayesian criterion (SBC;). As we have
discussed in chapter 3 that the models with small values of AIC, or SBC, are considerd
best model.

According to equation (2)
AIC, = -3.395146
and according to equation (3)
SBC, = -3.199558
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Following table reports these values of AIC, and SBC,,

AIC, and SBC,

Model AIC, SBC,
1 -1.638957 -1573761
2 -3.262178 -3.088322
3 -3.395146 -3.199558
4 -3.310188 -3.114600

As we know that the model having small values of AIC, or SBC, is considerd best
model, so the model-3 having minimum value of AIC (-3.395146) is:

Y* =-1.918469756 + 5.637447532X; + 6.168514863 X5 + 6.224851367X,
- 1.932755437X7- 0.03571651474X,X, - 6.334606541X, X5
- 6.192836796X,X¢ + 1.912818307X, X7

Predictors are as weight(X1), clarity s12 (X5), clarity wsl (X6), cut premium (X7),
weight color g (X1X4), weight clarity s12 (X1X5), weight clarity wsl (X1X6), weight
cut premium (X1X7), as best prediction model for cost of diamond stones.

Here note that the SBC have minimum value (-3.199558). Hence one can choose the
same model for prediction of cost of diamond stones.

R? and Adjusted R? Criterions
The results of R? and Adjusted R? are reported in following table as we know that R?
and Adjusted R? select the model having the largest R* and Adjusted R?.

R’ and Adjusted R?

Model R’ Adjusted R®
1 0.066232 0.051866
2 0.829144 0.819576
3 0.852650 0.843143
4 0.843327 0.831863

Here the model-3 having largest value of R? and Adjusted R* (0.852650 and
0.843143) is:

Y =-1.918469756 + 5.637447532X, + 6.168514863 X5 + 6.224851367Xg
- 1.932755437X; - 0.03571651474X,X, - 6.334606541X, X5
- 6.192836796X,X¢ + 1.912818307X,X;

3.4 Comparison

All the criterions discussed above select the same prediction model of cost of
diamond stones with predictors as weight(X1), clarity s12 (X5), clarity wsl (X6), cut
premium (X7), weight color g (X1X4), weight clarity s12 (X1X5), weight clarity wsl
(X1X6), weight cut premium (X1X7).

From the above prediction models, it is clear that cost of diamond stones with cut
premium (X7), weight color g (X1X4), weight clarity s12 (X1X5), weight clarity wsl
(X1X86), on the average decrease. Hence we can conclude the stones characters like cut
premium (X7), weight color g (X1X4), weight clarity s12 (X1X5), weight clarity wsl
(X1X6), contributes negatively to cost of diamond stones. On the other hand, cost
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increases as the stones characters like weight (X1), clarity s12 (X5), clarity wsl (X6),
weight cut premium (X1X7) increases. The effect of clarity wsl (X6) is positive and
maximum i.e. 6.224851367 on the cost of diamond stones. So our study recommends that
any diamond stone having maximum clarity wsl (X6) can be more costly.

3.5 Summary

The basic regression assumptions on diamond stones data was verified by considering
cost as response variable and other diamond stones as independent variables and results
indicate linear regression model is appropriate for diamond data.

In the selection of best prediction model for predicting diamond cost, we developed
different models. On the basis of different criterions such as R?, Rzadj, PRESS, Statistic,
AIC and SBC we recommend that prediction model is the best one because it satisfies all
the above criterions.

The basic assumptions of regression on diamond stones was verified by taking the log
transformation of diamond cost as response variable and other diamond stones as
independent variables. Results show the log transformation is appropriate for fitting the
linear regression model.

4. CONCLUSIONS

The recommendation made in this study will helpful for diamond shopper for the
selection of diamond stones that is bargain and not overpriced This research work will
also facilitate the diamond stones seller to evaluate the customer adoptability for diamond
stones.
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ABSTRACT

Purpose — The purpose of this paper is to investigate the effects of prior firm
performance on corporate governance practices

Design/methodology/approach — A total of 40 companies listed on Karachi Stock
Exchange were used for this study. Hypothesis was tested using SEM by using PLS
Graph Software.

Findings — The results show that prior change in firm performance was significantly
related to the improvement in corporate governance practices.

Research limitations/implications — The sample size used in this study was
relatively small and the focus was on six sectors, so the findings here may not apply to all
sectors other than those used in our sample.

Originality/value — This study is first one to examine the effects of trends in prior
firm performance on corporate governance practices in Pakistan

Keywords — Governance, Performance,
Paper type— Research paper

1. INTRODUCTION

In the beginning of this millennium many companies like Enron, worldwide were
thought to be collapsed due to absence of good corporate governance. Traditionally,
corporate governance focuses on the problems of separation of ownership and control, now
it is perceived that firms should consider the all the stakeholders. To create a culture of
consciousness, transparency and openness good corporate governance is needed by
corporations. Corporate governance results in high customer satisfaction and maximizes the
shareholders’ wealth. Corporate governance assures that management is acting in the best
interest of stakeholders.

Corporate governance is explained by four basic theories. First, Agency Theory explains
the relationship between the shareholders (principals) and the management (Agents). It is
considered that management would carry out their fiduciary duty but sometimes
management deviate from their duty. These agency problems can be mitigated through
better governance by fair disclosure of financial data and independent board of directors.
Second, Stewardship Theory describe that manager are trustworthy and they value their
personal reputations. Third, Stakeholder Theory emphasizes on the ethics, fiduciary
relationship, social contract, property rights, stakeholders as investors, communication
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ethics etc. Last, Sociological Theory focuses on board composition and distribution of
wealth to realize the socio-economic objective of companies.

Corporate governance advocates claim that good governance practices are essential
for high performance. Researchers and practitioners argue that if a firm is considering
protecting the interests of its shareholders, the assets of the firm will be employed in a
way to minimize misuse and maximize profit, resulting in awesome retunes to
shareholders. Core et al. (1999) found that firms with weak governance structure have
high agency problems, CEQ’s at these firms which have more agency problems obtain
high rewards. They also find that firms with greater agency problems are unable to
outperform. Numerous researches using an overall score of governance have found an
association between governance and shareholder gain (Gompers et al., 2003) Companies
with good governance are rewarded by better stock performance (Bradley, 2004).
According to resource dependence view, directors can mitigate environmental uncertainty
due to their relations with stakeholders (Pfeffer and Salancik, 1978).

This particular study is going to add in literature in two ways. First we examine the
relationship between prior firm performance and good corporate governance. As it was
examined earlier by Baysinger and Butler (1985), they investigated the relationship
between prior performance and the board of directors. But they found no relationship
between prior year performance and corporate governance. In their study only single
characteristic of board, the independence of board of directors from the management of
the companies, was considered. This study examines a variety of governance and
performance variables to check the impact of prior firm performance on good corporate
governance. Secondly, this study is a pioneering attempt focusing on manufacturing firms
listed on Karachi Stock Exchange (KSE).

We proceed as follows: second section examines the comprehensive literature review
related to the impact of firm performance on corporate governance. Third section
includes methodology, hypotheses that are developed to test the relationship between
prior year firm performance and corporate governance, third section also includes model
that shows the proposed relationship between variables. Data analysis and results are
discussed in section four. Last section contains discussion on results and suggestions for
further research on this relationship.

2. LITERATURE REVIEW

According to agency view, outside directors can monitor management in a better way
because they are independent from company’s management (Fama and Jensen, 1983).
Outsiders are in more preferable on insiders as insider-dominated board’s results weak
accountability of CEO as CEO has a power to influence the career of insider directors
(Zajac and Westphal, 1994). Rechner et al., (1993) find that in contrast to the executive
directors, there is little chance that careers of outsiders would be affected by the results of
their decisions so they can make more accurate solution. Outside directors can add to
company’s performance due to their expertise from their prior experience (Mace, 1986).
Outside directors also bring impartiality in evaluation of decision made by management
(Baysinger and Hoskisson, 1990). Pfeffer (1973) find that Changes in environment
directly affect the composition of board of director. Board includes the independent
directors who bring managerial wisdom and external connections that help firm to
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outperform (Baysinger and Butler, 1985). Hillman et al. (2000) investigated that utility
companies made changes in board of directors to make board more responsive to
aggressive conditions during industry deregulations. Baysinger and Butler (1985) find a
connection between the nature of directors and performance of the firm taking outsider
directors into considerations.

CEO duality is a very important issue in corporate governance. Agency theorists
advise that that firm should avoid CEO duality in order to avoid managerial entrenchment
and limit the CEO’s power (Mallete and Fowler, 1992). Goyal and Park (2002) find that
it becomes very hard to change CEO for unsatisfactory financial performance if CEO is
also the chairman of board of directors. Fama and Jensen (1983) argue that duality means
that there is no separation between decision management and decision control. Absence
of duality helps in objective evaluation organizational and management performance
(Weidenbaum, 1986). Pi and Timme (1993) conducted a research in banking industry and
find that cost efficiency and return on assets (ROA) were lower for banks with duality
and results were higher for banks that have different CEO and Chairman. Boyd (1995)
concludes that there is a weak inverse relationship between duality and firm performance.
Worrell et al. (1997) find that in case of CEO duality firm’s stock market performance
was unfavorable. Finkelstein and D’aveni (1994) named CEO duality as “double edged
sword”. They also argue that agency issues relate to CEO duality can be minimized by
resource dependence advantages attached with CEO duality.

Mak and Kusnadi (2005) found that there is a negative relation between board size
and firm value in Singapore and Malaysia. Yermack (1996) find consistent results with
theories that small boards of directors are extra efficient. This study finds an inverse
relationship between board size and firm value. Eisenberga et al.(1998) find a
considerable negative correlation between board size and profitability in a sample of
small and midsize firms. Cheng (2008) provide evidence that firms with large board have
less variability of corporate performance. Conyon et. al. (1998) concludes negative effect
of board size on performance. Belkhir (2009) finds a positive association between board
size and performance, as measured by Tobins’q and the ROA. The author also concludes
that change in board size is not affected by prior performance.

Vafeas (1999) Found that board meeting frequency is associated to corporate
governance and ownership in a way that is reliable with agency theory. The yearly figure
of board meetings is negatively related to firm value. These results suggested board
meeting frequency, is a significant measurement of board operations. The association
between ownership structure and company performance has been the focus of intense
research in recent years. Claessens and Djankov(1999) conclude that firms with more
concentrated ownership have high profitability and labor efficiency. Kuznetsov and
Muravyev (2001) find that ownership concentration positively affects labor productivity,
but has a negative impact on Tobins’q.

Institutional investors consider governance as important as performance while taking
investment decision. Duggala and Millar (1999) find out a positive relation between the
institutional ownership and corporate performance. Cornetta et al. (2007) suggest that
institutional investors with potential business relationships can be considered as monitors of
the firm. That’s why they can be taken as an element of corporate governance. Brunello
(2001) finds evidence that an increase in net profits of firm by 1 billion lire increases the
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compensation of upper and middle managers by only 31 thousand. Brick (2006) finds that
excess compensation of director and CEO are related to firm underperformance.

3. HYPOTHESIS AND METHODOLOGY

3.1. Hypotheses Development

Most of the researchers give emphasis on logical way of developing and testing the
hypothesis. Following their view, this study aims to develop a hypotheses which deals
with the relationship of financial performance and corporate governance variables

H;:  All else being equal, companies with higher performance tend to have better
corporate governance

3.2. Structural Model

3.2.1. Variables

Latent Exogenous Variables: Corporate Governance is dependent variable for this
study. To measure good corporate governance, Percentage of outside directors on board,
board size, CEO duality, frequency of board meetings, ownership concentration,
Institutional ownership and management compensation are used. Ownership
concentration is measured by Herfindahl-Hirschman Index (HHI).

Latent Endogenous Variables: Financial Performance is used as independent variable
in this study. While selecting performance variables Literature shows that a number of
different measurements of the financial performance are used. Literature uses return on
assets (ROA), return on equity (ROE), earning per share (EPS), price to earnings (P/E)
ratio, net profit after tax (NPAT) and Tobins’q as measure of financial performance. In
this study all these variables are used to measure financial performance

Using PLS based SEM, the following Figure shows structural connection among the
variables in this study
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3.3. Measurement Model
All indicators (shown in squares) build and influence their respective latent constructs
(shown in circles). The latent constructs can be measured in mathematical terms as:
é = 'Yxle""YxZX2+'Yx3X3+'Yx4X4+'Y><5X5+'Y><GX6+€
N =YY 1+7y2Y 2 +¥y3Y 3+ +yxaY 4+ YxsY S5+ 1eY 6 + Y 7+ &

The hypothesis H; impact of latent exogenous variables, Firm Performance (&) on
latent endogenous variables, Corporate Governance (1) would be measured through:

n=p&+¢
Table 1
Description of Exogenous and Endogenous Variables and Symbols

No. | Symbol | Abbreviation Description

1 & FIN_PERF |Latent Exogenous Variable, Financial Performance

3 n COPR_GOQV |Latent Endogenous Variable, Corporate Governance Measures
4 g Random Disturbance Term

5 X1 PE_R Path Coefficient of X, Price to earnings Ratio

6 Yx2 ROE Path Coefficient of X, Return on Equity

7 X3 ROA Path Coefficient of X3 Return on Assets

8 Vx4 NPAT Path Coefficient of X, Net Profit after Tax

9 XS EPS Path Coefficient of X5 Earning per Share

10| 7V»6 TB_Q Path Coefficient of Xg Tobins’q

11| W' | MGT_COM |Path Coefficient of Y; Management Compensation
12| w2 B_MEET |Path Coefficient of Y, Number of Board Meetings
13| W3 | CEO_DUA |Path Coefficient of Y3 CEO Role Duality

14 4 INST_ON |Path Coefficient of Y/ Institutional Ownership

15| WS OWN_C |Path Coefficient of Y5 Ownership Concentration

16| e NO_DR |Path Coefficient of Y5 Number of Directors on Board
17| w7 OUT_DR |Path Coefficient of Y; Number of outside Directors

4. DATA ANALYSIS AND RESULTS

4.1. Sample and Data

This study attempts to draw link between prior year firm financial performance and
corporate governance based on random sample from manufacturing firms listed at
Karachi Stock Exchange (KSE). It was not possible to collect the data for whole
population, so it was decided to select a random sample. The is a quantitative study based
on 6 years data gathered from audited annual reports of the companies covering the
period 2005-10. Random sample of KSE listed companies cover five manufacturing
sectors. The final representative sample from the target population includes sixteen textile
companies, twelve companies from food producers, seven cement enterprises, two
industrial engineering enterprises, three household enterprises and reaming are from
automobile and parts sector.
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Table 2
KSE-Sample Sector Wise
No. Sector Firms

1 Personal Goods 13
2 Food Producers 12
3 Constructions and metals 7
4 Industrial Engineering 2
5 Automobile and Parts 3
6 Household goods 3

Total 40

4.2. Descriptive Statistics

To better understand the data, basic descriptive statistics applied, eeven if descriptive
do not tell the whole story, but describe minimum, maximum, means and standard
deviation of all variables. Table 3 shows descriptive of firm performance for the year
2009 and corporate governance for the year 2010.

Descriptive statistics in 2009 disclose that the average ROA is 6.4610 which indicate
that KSE listed firms have normal return on assets. However standard deviation of
18.94721 suggests that there is considerable variation in return. In 2009 53by Dewan
Auto Engineering shows minimum ROA of -42.53 and Pangrio Sugar Mills have
maximum ROA of 78.37. The average return on assets during the period 2005-09
remains almost consistent (4.7458, 5.7583, 4.1230, 6.4610, 6.4610).

In 2009 Average ROE is 9.6152 which shows that KSE listed firm are performing
well and earning a handsome return on equity investment however standard deviation of
22.523 indicate a notable variation in the ratio. For the year minimum ROE is -45.67 and
maximum is 67.88 by Nestle Pakistan. The average ROE shows an improvement which
indicate that firms are improving performance over the period (4.0258, 20.4697, 54.8480,
42.2058, 42.20).Average EPS is 11.5265 in the year 2009 which indicate the good
performance of the KSE listed firms. Standard deviation in EPS is 25.32275 which show
that there is a considerable variation in data. In 2009 Loss per share is -23.70 maximum
EPS is 140.43 by Rafhan Maize Product. Five year average figures of EPS shows a
normal variation (7.2370, 10.3565, 9.1375, 11.5265, 11.5265).

Average Tobins’q ratio in 2009 is 0.7978, standard deviation is 1.62971. This ratio
shows consistency for the period except 2007 which might be due to the boom in stock
exchange (0.8418, 0.9213, 5.1913, 0.7978, 0.7978). In 2009 Average price to earnings
ratio is 4.6418 and standard deviation 28.64330. This ratio shows ups and downs in the
data (8.3727, 16.1152, 12.8985, 4.6418, 4.6418). Average NPAT in 2009 is PKR
301410000 which shows that the KSE listed firms are making reasonable profit however
standard deviation of PKR 1006960000 indicates that there is a high variation in the
return from firm to firm. The Maximum Net loss is PKR 1960000000 by Shakarganj
Mills and maximum NPAT is earned by Lucky Cement Ltd 4600000000 for the year
2009. The NPAT shows a consistency over the period under consideration (315650000,
334110000, 379840000, 234000000, 301410000).
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In 2010 average Number of Directors on board is 7.7250 with a standard deviation of
90547. Minimum number of directors on the board is 7 and maximum 10.These
descriptive shows that firms have minimum 7 directors one the board. Average number of
directors on borad remains consistent over the period (7.7000, 7.7250, 7.7500, 7.7500,
7.7250). Average Number of outside Directors on board is 4.5250 with a standard
deviation of 1.88091. Minimum number of outside director on board is 0 and maximum
8. Descriptive indicate that average number of outside director on board remain more
than 4 over the period under consideration (4.5250, 4.4500, 4.4500, 4.5500,
4.4750).Average management compensation is PKR 8576045 with a standard deviation
of PKR 150178000.The average compensation shows an increase over the period
(49263225, 46109175, 57360275, 73363150, 85760450). This increase is due to increase
in number of executives.

Average number of board meetings during the year 2010 is 5.1000 with a standard
deviation of 1.90546. Minimum number of meeting during 2010 is 4 and maximum 14
meeting were held by Quetta Textile Mills Ltd. Descriptive shows that average number
meeting during the period (5.1000, 4.8000, 4.8000, 4.9750, 4.9250). Average for CEO
role duality is 0.3250 with a standard deviation of 47434. Descriptive result shows that
average remains near o which indicates that there is low rule duality in KSE listed firms
(0.3250, 0.3750, 0.3750, 0.3750, 0.3750). Average institutional ownership is 48.8557
percent with a standard deviation of 33.33702 percent. Average over the period shows
that institutional ownership remains near about 50 percent (48.8557, 51.8933, 51.8933,
45,2115, 44.3950).

Table 3
Descriptive Statistics
N Minimum Maximum Mean S.D

° ROA 40 -42.53 78.37 6.4610 18.94721

e ROE 40 -45.67 67.88 9.6152 22.523

£ E EPS 40 -23.70 140.43 11.5265 25.32275
i E TOBINS_Q 40 .00 8.21 7978 1.62971
E PE_RATIO 40 -136.25 66.67 4.6418 28.64330
NPAT 40 {-1960000000(4600000000 | 301410000 |1006960000

B_SIZE 40 7.00 10.00 7.7250 .90547

v 3 OUTSIDE _DIR | 40 .00 8.00 4.5250 1.88091
® S | OWN_CONCEN | 40 155.00 7073.00 1844.7500 | 1893.38761
S u% MGT_COMP 40 696000 920000000 | 85760450 | 150178000
S 3 FREQ BM 40 4.00 14.00 5.1000 1.90546

o CEO_DUAL 40 .00 1.00 .3250 47434
INST_OWNER | 40 .00 98.45 48.8557 33.33702

The quality of the model

is tested on the basis of significance of relationship among

latent constructs and goodness of fit (R?). To find the impact of prior year firm
performance on corporate governance it is suitable to use structural equation modeling
based on partial least square to measure the affect of independent variables on dependent
variables.
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4.3. Validity and Reliability test

Bootstrapping technique through 100 resamples with replacement was applied to
check the individual indicator’s significance to prove validity in measurement model.
Validity test proves that EPS indicator from construct firm performance, two indicators
Board Size and Ownership concentration from construct corporate governance remain
significant in all years 2006-10. While, the others indicators were found significant in
some years inconsistently.

Andreev et al. (2009) suggest that construct reliability of formative indicators should
be performed through multicollinearity test. For this purpose, collinearity test was run
through using SPSS to calculate VIF after taking each indicator of corporate governance
construct one by one. Results show that VIF remains below 5 in all five years 2006-2010
which indicate that none of the independent indicators is substantially explained by other
independent indicator

4.4. Analysis of Measurement Model
The SEM based on PLS gives an estimation of the impact of firm performance on
corporate governance.

n=p&+¢
Left side of equation specifies the outcome variable corporate governance (n) while

the right side (p) specifies the coefficient of latent endogenous variable financial
performance. Figure 1 to 5 shows results including weights, loading, path coefficient and
coefficient of determination after applying PLS based SEM using PLS graph 3.0
software.

In order to have the statistical significance of path coefficients () a bootstrapping
technique through 100 resamples with replacement was applied

Table
Year Beta Coefficient | t-value | Significance
2009-10 0.575%** 6.0408 p<0.01
2008-09 0.575%** 3.8908 p<0.01
2007-08 0.615*** 3.9159 p<0.01
2006-07 0.651*** 12.170 p<0.01
2005-06 0.621*** 3.9530 p<0.01

* Significance at 10% (1.645)
** Significance at 5% (1.96)
*** Significance at 1% (2.576)

Tables list the beta coefficients and t values including their level of significance from
the year 2005 to 2010. In all the years, we find strongly significant path coefficients
between firm performance and corporate governance.
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Figure 2: (PLS Results 2010)

Results in the above tables show that the firm performance has significant impact on
corporate governance (p = 0.575, t-value = 6.0408, p < 0.01; B = 0.575, t-value = 3.8908,
p <0.01; B = 0.615, t-value = 3.9159, p < 0.01; B = 0.651, t-value = 12.170, p < 0.01;
B = 0.621, t-value = 3.9530, p < 0.01) in all years 2005-10. In this way, it can be
concluded that prior year financial performance exerts its positive influence on corporate
governance.

R? measures the amount of the variance in dependent latent construct explained by
independent latent constructs. R? values of the corporate governance construct explained
by change in firm performance remain satisfactory (33%, 33.1%, 42.4%, 37.8%, 38.5%)
over the five year period (table).

The above data, analyses and results support the model proposed in the study that
financial performance affects the corporate governance practices. Overall findings
suggest that corporate governance practices can be predicted successfully through firm
performance up to 42%.

4.5. Hypothesis Testing

The study tests the hypothesis formulated in the beginning on the bases of strength of
path coefficients by calculating multiple path values through PLS Graph Version 3.0. The
standardized path coefficient () shows the significance of relations between latent
constructs and permit the fulfillment of the proposed hypotheses to be analyzed. Chin

(1998) suggests value of path coefficient should be at least 0.20 and may ideally exceed
0.30 to analyze the hypothesis meaningfully.
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Table
Year | Hypothesis Sugfgg(s:':ed R-Square coeif?;[:ri]ent Significance | Confirmed
2009-10 H, + 33% 0.575 p<0.01 Yes
2008-09 H, + 33.1%, 0.575 p<0.01 Yes
2007-08 H, + 42.4%, 0.615 p<0.01 Yes
2006-07 H, + 37.8%, 0.651 p<0.01 Yes
2005-06 H, + 38.5% 0.621 p<0.01 Yes

* Significance at 10% (1.645)
** Significance at 5% (1.96)
*** Significance at 1% (2.576)

All (B) values of the impact of firm performance on corporate governance practices

(H;) have been significant and fall between 0.575 and 0.651, that is much higher than
0.30 over the five year period. Forthcoming table shows hypotheses testing for the period
2005-10.

The hypothesis H; suggests that prior year firm performance has positive impact on
corporate governance practices. Above tables demonstrates significant values for the
parameter of this relationship (0.575, p < 0.01; 0.575, p < 0.01; 0.615, p < 0.01; 0.651,
p < 0.01; 0.621, p < 0.01) over the period 2005-10. This indicates good support for
H, relating to the impact of prior year firm performance on corporate governance
practices. It proves that firm performance construct is relevant antecedent and exerts
significant impact in improving the corporate governance practices of business
enterprises, thus H; is supported.

Given the above analyses and results, the study supports r acceptance of H;. It further
supports the overall model proposed in the study that the financial performance positively
and significantly impact corporate governance practices.

5. CONCLUSION

The main purpose of this study was to find out the structural link and its impact of
firm’s financial performance on corporate governance practices. The study was
positioned to conclude Financial Performance-corporate governance relationship through
empirical research. The path coefficient values (B) confirm the premise that there is a
significant positive correlation between financial performance and CG measures. The
hypothesis has also been assessed through coefficient of determination (R?). Enough
empirical support has been provided to accept the proposed hypothesis H;.

After considering the reliability and validity of measurement model and path
coefficients, coefficient of determination, it can be concluded that through our model up
to 44.4% variance in corporate governance practices can be explained by financial
performance successfully.

Due The relatively small size of the sample and only few sectors this study may not
be generalizable at large. Future studies are needed expanding both the scope of the
research as well as tailoring both the performance and governance variables.
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ABSTRACT

Service Level Agreement is legal contract between services supplier and customer
which exactly specifying terms and conditions and all standards of services. Although
agreement defined set of terms and conditions, scope of services, Service level
monitoring, Complaint mechanism, support activities, tool and technologies Service level
plan, violation and penalties and support services etc, but could not manage and gain
values.

The purpose of this paper to address designing and management issues pertaining to
Software Maintenance Service Level Agreements (SLASs) and help organizations to gain
maximum befits with less management efforts. Moreover the paper proposed new
techniques to increase the performance of the Service Level Agreement.

1. INTRODUCTION

In advance and distributed IT world, Service Level Agreement (SLA) is becoming
more complicated tool to define, measure and monitor the services that our organizations
expected from venders. Although several efforts has already been made in make it
valuable to obtain desired services but still organizations failed to get targeted values.

Many organizations hired the services of outsource software houses for their software
development and often hired the same development house services for its maintenance
but in some cases, hired third party services for their software’s maintenance. This
outsourcing always offer great potential, like access to particular expertise, cost
minimization, and improved overall business processes [8].

At present, many organizations intend to outsource services to improve management
performance and cost saving. Although, several challenges and no particular rules exist in
outsource management. Among all these challenges, drafting and designing Service
Level Agreement is core challenge [1].

Software Maintenance Services Level outsourcing always produced good results as
outsourcing venders can execute these functions in good manners and efficiently in
relation to time and cost [2]. The main aspect of outsourcing agreement is always based
on terms and conditions in which both parties agreed upon. Mostly customers invite
service level agreement from outsource venders with products and negotiate on it. In this
critical phase, outsourcing risks, better performance, consultation with relative lawyers
and discussion with suitable forums always leads to a good SLA. The clear Service Level
Agreements in Software maintenance outsourcing agreement is vital component of

221



222 Designing software maintenance service level agreement...

outsourcing success. Software maintenance outsourcing requires maintenance and might
be up-gradation of existing custom-developed software or packages i.e. regulatory
changes, up-gradation, new release installations, and etc [2].

Although, several methods / techniques have already been introduced to formulate
effective service level agreement for outsource contract but this paper introduced new
management techniques to increase SLAs performance in best interest of customer and
outsource vender.

2. SERVICE LEVEL AGREEMENT

A Service Level Agreement is mutual contract between customers and outsources
venders in which the vender is bound to provide all requisite quality based services
mentioned in contract document and both parties are bound to obey all terms and
conditions [3]. In case of either side violation, penalty will be imposed accordingly and
both parties have also reserved the rights to file civil suit against each others in relevant
legal forum [3].

3. SPECIFICATION OF SERVICE LEVEL AGREEMENT

A well verse Service Level Agreement (SLA), provides detailed specification of each
services, Service Level Monitoring, Support activities, Complaints mechanism, Response
time, Tools and Technologies, Service level targets, Service level plan, Service level
objects, Violations and penalties, Methods to increase scope of services, roles and
Responsibilities, Training services and etc [1].

The core objectives of detailed specifications is to achieve high performance,
minimize risk, increase throughput, focus on quality base services required by the
customer, pricing policies, penalties & rewards and authorities. A good Service Level
Agreement should visibly define both parties’ responsibilities with relevant actions [4].

4. STRUCTURE OF SERVICE LEVEL AGREEMENT

Structuring of Service Level Agreement (SLA) in outsourcing contract is very
important, multi-level and multi-step process by involving both the customer and
outsource vender [14]. The main focus is on business objectives, both parties (client and
vender) group effort to estimation client’s existing application software suit, new
software functions, all internal and external processes and currently delivered baseline
service levels [5]. This thing will provide crystal clear vision for software to effectively
handle, organize, develop, management and to enhance quality of services by utilizing
given resources. It is necessary to identify software services during analysis and
designing of system or at least before integration of system. The detailed assessment of
the software always provides costs and efforts relates with maintaining applications [14].
By applying this approach, proposal can be made that leads to feasibility roadmap for the
software maintenance entire outsourcing plan.

During above mentioned assessment in phased approach, the relevant staff should:
e Collect and analyze information from different applications.
o Highlight all potential issues.
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e Discuss same issues with relevant forums / companies to clarify issues to gain
better understanding regarding applications.

o Identify software applications which are ready and easily outsourced.

e Maintain baseline report on findings.

e Forward strong recommendations with supporting documents to relevant
management for approval.

Now, after the identification of business objectives, the customer and outsource
vender should collect baseline performance metrics for applications that will be
outsourced [14].

5. KEY AREAS OF SERVICE LEVEL AGREEMENT

Though two SLAs are exactly same because every organizations services, priorities
and policies are vary time to time, to make an effective Software maintenance Service
Level Agreement (SLA) for outsource contract, the following Key points should be
considered while designing Service Level Agreement [6].

5.1 Description of Service

This very important section should list down all services you can provide or required
by the customer with detailed description of each service. The customers have to
scrutinize their actual present and future business needs [12].

5.2 Secure Important Stuff

In outsourcing contract, while analysis, it is necessary for organization to hire the
services of IT specialists to check the possibility of misleading terms which may affect
overall performance of business.

5.3 Performance Measurement

Another very important section about SLA is its performance measurement. There are
various methods which are already available to quantify and report service levels, some
organizations also hired third party services for the said purpose [11].

5.4 Identify Parties to the Agreement

This section should identify all individuals and groups by name or title of job with the
physical location. All individuals involved should sign the contract document to fix
responsibility [12].

5.5 Customer and Outsource Vender Duties

Definition of customer and outsource vender duties is mandatory in SLA, This section
will fix client duties under the terms of contract for better cooperation because without
client coordination and cooperation, it is impossible to achieve quality of services.

5.6 Include Best and Worst Condition

During Monitoring of Services performance, some time worst situation may arise, for
example, Server computer become out of order during peak time. Such type of examples
needs careful analysis for severe cases [11].

5.7 Problem Management Strategy
This section will describe methods to report problems and quick response time against
each problem. In software maintenance outsourcing, it is necessary to define different
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severity levels against each problem and also assign response time against each problem.
This is very sensitive section of SLAs because usually performance is based on rapid
response against problem. Therefore, always focus on response time [11].

5.8 Demand of Service Over Time

At the time of specifying service demand, the volume of demand and time distribution
should also be cleared in SLA. In addition to this, the customer also should to define the
expected volume of services to be required in future. This thing will be very beneficial
for both parties to estimate growth of workload [12].

5.9 Warranties and Remedies

Software maintenance outsource Service Level Agreement should describe all about
legal remedies like compensation for damages, exceptions and third-party claims. If an
organization does not contain this portion, then other party can take its advantage and you
may not be happy by their decision [7].

5.10 Violations and Penalty

The Service Level Agreement should describe all terms and conditions and
accordingly their respective penalties. There are no hard and fast software maintenance
service violation and penalty rules but when both parties agreed then they have to obey
all terms and conditions mentioned in contract otherwise penalty will be imposed on the
basis on violations. While deciding terms and conditions, it is necessary to include legal,
ethical, justified able penalty [7].

5.11 Termination of Contract

In this section, your Service Level Agreement (SLA) must contain circumstances
under which you or your customer can terminate contract. These circumstances could be
passage of annual renewal date or failure of either side duties mentioned in Service Level
Agreement (SLA). In case of termination of contract, the term either side one or two
months notifications also must be include for proper termination of contract.

5.12 Renegotiation of Contract

Under normal circumstance, the contract must be renegotiated at least once a year due
to budget cycle. In special circumstances like (price hiking, modification in services,
change in physical location, change in industry standards, imposition of new taxes,
fluctuation in foreign currency and etc) Service Level Agreement (SLA) also should
provide renegotiation flexibility.

6. STEPS FOR DESIGNING SERVICE LEVEL AGREEMENT

Service Level Agreement designing is critical process and in order to create effective
Service Level Agreement, the following given below major points should be under
consideration.

6.1 Talk to Peers

The first step in designing is to arrange discussion to firms who already did Service
Level Agreement for their software maintenance. This thing will give you an initial idea
and in case you have no relationships then join IT seller peer groups [9], [14].
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6.2 Hire A Lawyer

For legal matter like services violation and penalty, the service of lawyer is essential
for customer if he does not have sufficient knowledge of legal matters. It is worth
mentioning here that the lawyer should have sufficient IT knowledge. It is not matter
wherever lawyer has been living [14].

6.3 Organization Self Assessment

It is necessary for customer to do detail assessment of his company’s capabilities and
mark every strong and weak point. Examine operational procedure of each service you offer
and try to explore company history about these services. This information will help you to
determine what you need in Service Level Agreement and what you don’t need [14].

6.4 Prepare A Draft

This is not as a whole process. In this, both parties frame a structure of the Service
Level Agreement on the basis of their requirements and then made discussion, debate,
negotiation and finally prepare contents of the agreement. The duration of this process
may vary depends upon the number of services and both parties experience with SLA [9].

6.5 Generate Buy-In

After preparation of draft, both parties have opportunity to review the draft, raise
questions, check agreement clauses and make discussion with Technical teams before its
final implementation. After this step, SLA developers can further negotiate it to make it
quality of final document [1].

6.6 Pre-Implementation Tasks

Before implementation of Service Level Agreement, both parties have to establish
tracking mechanism, reporting procedure, communication expectations and training to all
the concerned staff members [1], [9].

6.7 Implement and Manage Agreement

The Service Level Agreement (SLA) implementation and management requires both
parties’ responsibilities. Management responsibilities includes highlight problem areas,
performance evaluation, facilitate other party, coordination with each others to improve
performance, maintaining ongoing contract, conduct service reviews and modify SLA for
improvement [1].

7. COMMON PITFALLS AND ITS AVOIDANCE

Service Level Agreement for outsourcing is very critical success factor. The IT
management of both parties (customer, vender) should to make criteria to measure
performance of services. There are different types of pitfalls which can be expected in
such services. We show you how to avoid such pitfalls.

7.1 Incomplete SLA

It is most common mistake while making SLA for outsource contract. Always
provide detail description of quality and quantity of each service. Most of the SLAs are
failed due to incomplete detailed description of each outsource service and it’s happened
due to non-technical / expert IT staff [10].
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7.2 Incorrect Business Goals

The Very important thing in Service Level Agreement is to define Business Goals,
most of the organizations could not define exact goals of the business and accordingly
their Service Level Agreement also could not well define service level attributes.
Therefore, it is mandatory for customer to define objectives which leads to service level
attributes to exactly evaluate whether service commitments have been met [10].

7.3 Unclear and Incomplete Service Specification

All the services mentioned is Service Level Agreement should be in clear and
complete format. Always not try to use ambiguous and confusing words. The unclear
service specifications can create ambiguity and confusion for the outsource vender and
leads to ineffective SLA [11].

7.4 Wrong Cost Measurement

The core problem in SLA is to measure wrong cost of each service. Normally, prices
of services are fixed at the time of signing SLA for a particular year but some services
prices vary over the time. Therefore, accurate cost estimation should be made at the
designing of SLA [11].

8. COMPONENTS OF SERVICE LEVEL AGREEMENT

This template serves as guide for designing of software maintenance of service level
agreement in outsource contract between customers and outsource vender for single
service. For more than one services, copy of same template may be used.

The SLA should not to be in lengthy written format; it should be concise with salient
details. For one Service base SLA, the following points should be under consideration:

S# | Area to address Description

This section is simply executive summary of the SLA

1 Overview and key components of this document.

2 Contract Date Mention starting and ending dates of agreement.

This is unique and mandatory in SLA. It should be
change after renegotiation. They simply identify specific

3 Contract Number contracts.

4 Goals and Objectives The detailed goals and objectives of the Service Level

Agreement.
Detailed description about owner of the SLA and group
5 Owner of users / representatives involved in the scope of SLA.

Avoid using the names of representatives.

Brief Description about the project to be served. It may

6 Project Description also include purpose, goals and functions of the Project.

Detailed description and primary functions of the service

! Service Name to which SLA is created.
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S# | Area to address Description
The user expectations about the service quality. Some
8 Service Expectation  [time, the reader could not understand what the writer
Level wants to say due to wrong interpretation. Use this section
to set the expectations of the readers.
9 Service Security Enlist all service security considerations like security
Considerations policies and procedures.
This section describe about the responsibilities of both
parties during SLA execution.
Proactive Proactive maintenance is of paramount importance to
10 Maintenance both customer and vender. It will save time and money
for both if problems are identified in advance and
appropriate actions are taken before there is a major issue
that results in downtime.
Detailed explanation of Support activities for software
maintenance like development and updates of new
11 | Support Activities patches, backup and restoration of database, diagnosing
hardware problems, resolving environment configuration
issues, installation of windows and etc.
. Support mechanism includes all the methodologies used
12 | Support Mechanism to support service
This section briefly narrate all ways to report a problem
12.1 | Problem Reporting to c!ie_nt or vender like help desk, line of action_ after
' receiving problem, Problem assessment and updating of
problem status.
Required Support Timing of the both parties, ways to
12.2 Sl_Jpport Coverage proqvide seeri)ge beyond goffice timing pand in gg/zette
Time .
holidays
Technologies and  techniques are used for
123 Communication and communication like gma_il, fax, mobile_ and etc. It also
" | Reporting Mechanism | describe about monitoring and tracking of problem
reports.
Tools and Tools and _Technologies used for the maintenance_ of
13 Technologies software like OS Platform, DB Server, Project
Management tools, visual modeler and reporting tools.
Service Charging This section_ inclu_de service chargin_g policies like _HO\_N
14 Policy present service will be charged, revise cost of service if
modify, revised service charges if addition of service.
15 Time Line and Split the Time line and payment schedule in lieu of
Payment Schedule Service.
16 | Service Level Plan The __Service Level Plan descri_bes all terms and
conditions and narrates how SLA will execute.
16.1 | The Solution It describe about already deployed software at customer

side.
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S# | Area to address Description
. The sites of the customers to be covered for software
16.2| The Site maintenance.
This section enlists all types of equipments used at
16.3 | The Equipment customer sites like hardware, networks, internet and third
party softwares to support customer deployed softwares.
Means the operating manuals, user instructions, technical
16.4 | The Documentation Iiteratyr_e and all other related _mat_erials in printe_d form
' for aiding the use and application of the Licensed
Programs.
165 Maintenance Services De§cription of egch maintenance and charges of each
"~ |and charges maintenance service.
Date of The date on which this Agreement shall become
16.6 .
Commencement effective.
. The customer’s employees concerning to the
16.7 | Pulsating Resources performance of notified solution.
Enlist all liabilities of outsource venders like its
17 Outsource Vender Hardware,  Network, Internet, Debagging and
Obligations troubleshooting, online support, help desk and backup &
recovery support.
How to deal with problem by debugging and
18 Debugging and troubleshooting it. Define Severity Level against each
Troubleshooting problem and accordingly line of action, time frame to
resolve it and priority level.
There are number of Service Level Agreement
performance Metrics to measure the performance of the
party that other party expected performance be higher
19 Service Metrics for than in the SLA. Some metrics are simple and some
Performance complicated but you have to select metrics which fulfill
your expectations.
This section indicates the criteria for performance
evaluation.
It is mandatory section of SLA and depicts all penalties
against each violation of SLA terms & conditions and
20 |Violation and Penalty |poor performance. The penalty should be ethical,
according to law and justified able. Both customer and
vender should negotiate on this section.
21 | Duration Duratiqn_that .this SLA is expected to remain in place
before it is reviewed.
22 SLA Review The procedure to review the SLA and the group of
Procedure person involved in this review procedure.
Detail description about proprietary rights and license.
23 Proprietary Rights Every country has its own proprietary and licensing

And License

rights and in case of agreement with out of country
vender, then global proprietary rights will be applicable.
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S# | Area to address Description
Every organization have to make it sure its information
24 | Confidentiality secure and confidential during the execution and after

termination of agreement.

This is important section describing liabilities of other
party in case of any loss and damage of equipments, loss
of customer programs or data resulting from any
25 | Liability breakdown of, or fault in, the equipments unless such
breakdown or fault is caused by the negligence or willful
misconduct of the other Party or any Third Party that is
appointed by the other Party.

This is very important section that clearly defines the
ways about assignment and transfer of rights. For
example Neither Party shall assign or otherwise transfer
for this Agreement or any of its rights and obligations
there under whether in whole or in part without the prior
written consent of the other.

26 | Assignment

Policy about sub-contract with any third party by both
sides like vender shall not, without the prior written
27 | Sub-Contracts consent of the customer, enter into any subcontract with
any person for the performance of any part of this
Agreement.

The mechanism about issuing notice regarding
termination of SLA, Violation of SLA and etc. It also
28 | Notices specify about ways to receive and deliver notice to other
party like though special messenger, courier, email and
postal service.

29 |Law The laws imply on this Service Level Agreement.

It specifies how to deal with disputes, if any dispute
which may arise between the parties concerning this
Agreement. Moreover, it also determines which forum
will be used to sue against other party.

30 |Disputes

. This section describes any technical considerations
Technical

31 Considerations which are essential to be written in this document like
service catalog.

Any Notes and comments regarding software

32 | Notes & Comments maintenance SLA in outsource contract.

9. COMMENTS AND CONCLUSION

The Service Level Agreement is best way to improve organization performance and
efficiency. In outsourcing context, customer advice outsource vendor to give guarantees
for quality of service which are mentioned in service level agreements and if any party
failed then accordingly penalty can be imposed upon accordingly. Service level
agreements for outsourcing are very beneficial for customer and vender. Performance
Metrics are used to measure the performance of service level agreement and maximize
control over service objectives.
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This paper describes key areas of service level agreement, common pitfall and its
avoidance techniques, steps to design service level agreement and key components of
software maintenance designing service level agreement in outsource contract. Although
there are several SLA design templates are available and already research work in
designing of SLA has already been done but by taking advantage of this paper proposed
SLA for software maintenance and recommendations, the customer / vender can gain
greater values from its service level agreements investment and create better software
maintenance service level agreements in outsource contract in future.

Further theory and practice research is needed in future.
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ABSTRACT

With the liberalization of emigration laws and the declining economic conditions,
brain drain is becoming a massive phenomenon in Pakistan. This study aims at
determining the impact of brain drain on the economy of the country. The data collected
from the Bureau of Emigration and Overseas Employment, World Development
Indicators and from the annual reports issued by State Bank of Pakistan covers the period
1980-2010. Simple linear regression analysis has been performed using Annual Outflow
of Labor as the independent variable and Workers’ Remittances, Foreign Direct
Investment, Imports, Gross National Income per Capita, Private Consumption, Private
Savings, And Gross Domestic Product as the dependent variables. The study reveals that
annual outflow of labor has a positive impact on all seven of the dependent variables,
indicating that, contrary to common belief; brain drain carries positive implications for
the national economy.

1. INTRODUCTION

Brain Drain refers to the movement of skilled workers and intellectuals from one
country to another, for acquiring better standards of living and higher income. This
movement of skilled emigrants can occur between countries at different stages of
development. But the problem is more serious for less developed countries because of
their low level of development and small stock of human capital. Brain Drain is also
termed as the emigration of skilled workers or outflow of labor (Rapoport, 2002).

With the liberalization of emigration laws and the declining economic conditions,
“brain drain” is becoming a massive phenomenon in Pakistan that needs to be addressed
in order to save the long term economic growth of the country. Pakistan being the 6"
most populous country in the world has seen an increasing trend of its work force
migrating to other countries. According to the Pakistan Overseas Employment
Corporation during the last 30 years nearly 360000 professionals including doctors,
scientists, engineers and teachers have migrated to other countries for acquiring better
living standards and this human capital flight has increased radically in the recent years
(Bureau of Emigration and Overseas Employment, Pakistan, 2011). In Pakistan the major
determinants of Brain Drain are unemployment, income incentive, weak institutions,
poverty and academic reasons. Over the years, Brain Drain has contributed both
positively and negatively towards the development of the country. Workers’ Remittances
as a result of outflow of labor can improve a country’s creditworthiness and thereby
increase its access to international credit markets for financing infrastructure and other
developmental projects. In Pakistan remittances are an important source of foreign
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exchange earnings after exports of manufactured goods and have shown tremendous
growth in the recent years. This is so because the migration of Pakistani workers has been
on a rising trend, due to which the flow of workers’ remittances have quadrupled during
the last decade (Kock and Sun, 2011). Furthermore, Foreign Direct Investment is also
considered to be a positive impact of Brain Drain. Migration serves as a channel of
information transfer across international borders and thus through the presence of Foreign
Direct Investment, contribute to the integration of their home country with the global
economy. In addition to this, remittances received as a result of outflow of labor also
leads to increase in income of the households of the emigrants which further leads to
increase in private consumption and private savings. Contrary to these benefits, Brain
Drain has an interesting yet important impact on the economy of Pakistan, in the form of
imports. The remittances received are not only in the form of money but also include gifts
that mainly consist of imported goods. In Pakistan huge amount of remittances (nearly $
4 billion) are made by migrants to their home country on imports, which serves as a
leakage in the economy (Khan, Khattak, Bakhtiar, Nawab, Rahim and Ali, 2007).

2. PROBLEM STATEMENT
What is the impact of Brain Drain on the Economy of Pakistan?

3. OBJECTIVES OF THE STUDY

In accordance with the problem statement, the main objective of the study is to analyze
the impact of Brain Drain on Workers’ Remittances, FDI, Imports, GNI per Capita, Private
Consumption, Private Savings and GDP of Pakistan for the period 1980 to 2010.

4. METHODOLOGY AND MODEL SPECIFICATION

This study mainly deals with determining the impact of Brain Drain on Workers’
Remittances, FDI, Imports, GNI per Capita, Private Consumption, Private Savings and
GDP of Pakistan. Secondary data has been collected for Pakistan from 1980-2010.
Therefore the following seven simple linear models were estimated using Ordinary Least
Square method. The statistical package which was used to interpret the results in this
study was SPSS.

WR = Bo+ B1AOL + &; 1
FDI = By + B1AOL + g )
GNI = By + B,AOL +¢; ©))
IM = B+ BLAOL + g 4
PC = Bo+ B1AOL +¢; ®)
PS =Bo+ B1AOL + & (6)
GDP = Bo+ B1AOL + ¢; 7)

where AOL is Annual Outflow of Labor, WR is Workers’ Remittances, FDI is Foreign
Direct Investment, GNI is Gross National Income per Capita, IM is imports, PC is Private
Consumption, PS is Private Savings, GDP is Gross Domestic Product, f is the Intercept
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term, B, is the regression co-efficient with respect to Annual Outflow of Labor and ¢ is
the stochastic error term.
5. RESULTS AND INTERPRETATIONS
The estimated regression lines are:
i) WR =-6.693+ 0.018A0L

Adjusted R*=0.728 F statistic= (81.495)*
Durbin Watson=0.658

ii) FDI =-1069.438+ 0.013A0L

Adjusted R?= 0.674 F statistic= (62.902)*
Durbin Watson=0.621

iii) GNI = 726.963+ 0.005A0L

Adjusted R*=0.605 F statistic = (46.989)*
Durbin Watson=0.342

iv) IM =-2142.921+ 0.096 A0OL

Adjusted R>=0.803  F statistic = (123.366)*
Durbin Watson= 0.638

v) PC =-1863225.928+ 28.621A0L

Adjusted R*=0.739  F statistic = (85.899)*
Durbin Watson=0.747

vi) PS = -273666.739+ 4.762A0L

Adjusted R*=0.710 F statistic = (74.434)*
Durbin Watson= 0.551

vii) GDP =-2172315.057+ 35.599 AOL

Adjusted R?= 0.740 F statistic = (86.490)*
Durbin Watson= 0.677

(* Shows that statistical significance at 1% level)

The results show that annual outflow of labor has a positive impact on all seven
dependent variables. Equation (i) shows that an increase of 1 percent in the annual
outflow of labor is expected to add 0.018 percent to the workers’ remittances. Equation
(ii) shows that an increase of 1 percent in the annual outflow of labor is expected to add
0.013 percent to the FDI. Equation (iii) shows that an increase of 1 percent in the annual
outflow of labor is expected to add 0.005 percent to the GNI per Capita. Equation
(iv) shows that an increase of 1 percent in the annual outflow of labor is expected to add
0.096 percent to the imports. Equation (v) shows that an increase of 1 percent in the
annual outflow of labor is expected to add 28.621 percent to the private consumption.
Equation (vi) shows that an increase of 1 percent in the annual outflow of labor is
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expected to add 4.762 percent to the private savings. Equation (vii) shows that an
increase of 1 percent in the annual outflow of labor is expected to add 35.599 percent to
the GDP.

6. CONCLUSION

The study has attempted to analyze the impact of Brain Drain on the economy of
Pakistan over the period 1980-2010 through human capital flight. Ordinary Least Square
method has been used to analyze the impact of annual outflow of labor on different macro
economic variables. The results show that annual outflow of labor has significant impact on
all the dependent variables namely workers’ remittances, FDI, GNI per capita, private
consumption, private savings, imports and GDP. Except for imports that serve as a leakage
in the economy, all the other variables are increasing in a positive manner due to Brain
Drain. An increase in workers’ remittances facilitates foreign exchange reserves in the
country that boosts national economy and develops confidence in the foreign and local
investors that further helps in generating economic activities for the prosperity of the
country. Moreover the increase in foreign direct investment has an important impact on
investment whether they are in the form of debt flows or equities. It is clear from the above
results that brain drain has a positive impact on GNI, private consumption, private savings
and gross domestic product that signifies economic growth in the country. Although
imports serve as a leakage in the economy, this leakage is offset by the injection of
remittances and foreign direct investment in the economy of Pakistan. Hence the results
indicate that brain drain carries positive implications for the Pakistan’s economy.

7. RECOMMENDATIONS

e Social, political and economic infrastructures have to be revamped in order to
retain the human capital.

e Workers’ remittances should be used efficiently in order to achieve economic
growth.

e The issues of terrorism within the region must be dealt seriously and strict actions
should be taken in order to maintain peace and tranquility. The efforts of the
government to maintain law and order within the country must be increased in
order to provide incentive to the emigrants to return home with increased skill that
would contribute to the economic growth.

e Documentation and migrant information system should be developed and steps
should be taken to record the data of migrants returning back home.
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ABSTRACT

Per capita GDP and Employment are two of the most prominent indicators of
economic growth. This study uses a simultaneous equation model to analyze the
relationship of each of these two variables with trade liberalization, labor demand
elasticity and investment to GDP ratio. Secondary data for employment, per capita GDP,
trade to GDP ratio, average monthly real wages and investment to GDP ratio has been
taken for the years 1990 to 2010. The model is estimated by using the technique of
Indirect Least Squares (ILS). The findings of the study highlight a significant negative
impact of trade liberalization and labor demand elasticity on employment. Also, trade
liberalization has been found to affect per capita GDP in a negative manner whereas
investment to GDP ratio has a positive relationship with per capita GDP. On the basis of
these results, this study reveals that there exists a significant positive relationship
between per capita GDP and Employment.

1. INTRODUCTION

Pakistan’s recent trade liberalization reforms have been honored by many
international financial institutions. According to the World Bank, Pakistan’s trade regime
is the most open one in South Asia. Pakistan follows the lowest tariff rates as compared
to the other two large economies of South Asia, i.e. India and Bangladesh. Unlike many
developing countries, Pakistan did not hesitate in opening up its agricultural sector.

However, trade liberalization has not been able to generate employment in Pakistan.
The reason for that lies in the fact that through trade liberalization, imports of Pakistan
have risen as compared to the exports. Greater imports hinder domestic production and
thus will lead to unemployment (Malik, 2011).

B UNEMPLOYMENT

‘sl

2007 2008 2009 2010

Figure 1.1 Rate of Unemployment
Source: World Bank Development Indicators, 2011.
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The above figure illustrates the rate of unemployment in Pakistan. There has been
persistent unemployment in Pakistan. This can be attributed to trade liberalization
because as our economy is becoming more open, employment opportunities are
decreasing due to lesser domestic production.

Table 1.1: Exports and Imports of Pakistan

Year Exports (Million) Imports (Million)
2007 16976.2 30539.7
2008 19052.3 39965.5
2009 17688.0 34822.1
2010 19290.0 34710.0

Source: Handbook of Statistics on Pakistan Economy, 2011.

Imports are increasing over the years while exports are falling. Since independence,
Pakistan’s trade balance is always in negative, giving rise to a trade deficit.

2. OBJECTIVES OF THE STUDY

The objectives of the study are as follows:

e To analyze the simultaneity between per capita GDP and employment in relation
with trade liberalization, labor demand elasticity and investment to GDP ratio in
Pakistan.

e To determine labor demand elasticity in Pakistan.

3. METHODOLOGY

Secondary data for two models for employment and per capita GDP has been taken
for the analysis. The data collected for employment, per capita GDP, trade to GDP ratio,
average monthly real wages and investment to GDP ratio is from 1990 to 2010. The
natural log of all the variables has been taken. Simultaneous equation model has been
constructed and estimated by using the technique of Indirect Least Square (ILS), which is
applied when the equations under consideration are exactly identified. The estimates of
reduced form equations have been obtained by Multiple Regression.

On the basis of the estimates of reduced form equations, the estimates of structural
form equations have been obtained and a regression line has been constructed.

The data sets have been collected from Economic Surveys of Pakistan, for various
issues, Federal Bureau of Statistics CBR Yearbook (various issues) Labor Force Survey
of Pakistan and State Bank of Pakistan.

In order to run the regression analysis, natural log transformation has been made for
the simultaneous equation model.

|nY1=a0 +(lz|n Y2+’Yl|n Xl+’Yz|n X2+81 (l)
InY2:B0 +B]_ InY1+61 |nX1+63 InX3+82 (2)

Here Yjand Y, are employment and per capita GDP respectively. Xy, X, and Xs represent
trade to GDP ratio, average monthly real wages and investment to GDP ratio respectively.
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4. RESULTS AND INTERPRETATIONS

Indirect Least-Squares Method (ILS)
As both the equations are exactly identified, ILS can be applied to estimate their
coefficients.

The Procedure of ILS
Stage I:

The first stage of ILS includes the construction of reduced form equations and
estimating the values of reduced form parameters.

The reduced form equations obtained are as follows:
Y= U+ Uy Xyt o Xy + Uy Xgt+ V3 3)
Yo = Ly + Upp Xyt Upp Xy + Upz Xat+ Vo 4)

Stage I1:
OLS has been applied for estimating the reduced form equations.

The R square value for both the models is 0.977 and 0.951 respectively and both the
models are statistically significant.

Both the reduced form equations are given as follows:
¥:=1.200 + 0.091Y, + 0.125X; + 0.397X,
¥,=1.783 + 0.283Y, + 0.106X; + 0.155X,

Stage IlI:
From the numerical estimates of reduced form coefficients, the estimates of structural
form equations can be calculated and thus we get the estimated regression model as:

¥,=0.806 + 0.221 Y,— 0.096 X; — 1.654 X,
Y,=0.765 + 0.848 Y, — 0.366 X, + 0.460 X,

The results indicate a negative significant impact of trade liberalization on
employment level, which is in accordance with the study conducted by Malik (2011).
When trade liberalization causes a decline in the employment opportunities of Pakistan,
the immediate consequence is a reduction in per capita GDP. This reduction occurs
because domestic production decreases with the fall in employment and hence fewer
goods will be produced. As per capita GDP shows the value of goods produced per
person in the country, as employment falls per capita GDP also falls in Pakistan.

According to the second equation, trade liberalization has a negative but significant
impact on per capita GDP keeping the effect of other variables as constant, which is in
conformation with the study conducted by Yasmin, et al. (2006). The endogenous
variables, employment level and per capita GDP are inter linked to each other. If
employment increases by one percent, per capita GDP increases by 0.848 percent keeping
the effect of trade liberalization and investment to GDP ratio as constant.

Average monthly real wages have a negative significant relationship with
employment level. This result is in accordance with the labor demand theory which states
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an inverse relationship between real wages and employment level. Gross investment to
GDP ratio has a positive relationship with per capita GDP, which is in accordance with
the study conducted by Yasmin et al. (2006).

From the above regression line, the labor demand elasticity comes out to be
E, =-1.654

The sign of labor demand elasticity calculated above is negative indicating the inverse
direction of movement between trade liberalization and labor demand. The closer the
value of elasticity coefficient to 1, higher is the elasticity. Here its magnitude is 1.654,
ignoring the sign, indicating a relatively elastic behavior of employment level.

5. CONCLUSION AND RECOMMENDATIONS

After analyzing the simultaneity of employment and per capita GDP, it is concluded
that both play a significant role in the economy of Pakistan. Trade to GDP ratio, wage rate
and investment to GDP ratio has shown significant effect on employment and per capita
GDP. For Pakistan, labor demand elasticity came out to be negative and highly elastic.
Thus, indicating that a large increase in wage rate, will lead to a large decrease in
employment. This result is in accordance with the labor demand theory which indicates an
inverse relationship between wage rate and employment. As wage rates increase, firms will
not want to hire more workers and therefore there would be a fall in employment level.

The following recommendations are made, based on the results obtained from the

study:

e As Pakistan is a labor abundant country, it should export more labor-intensive
products thus increasing employment opportunities.

e Government should improve law and order situation in the country, so that
domestic investors are encouraged to invest in the country.

e Pakistan should adopt strategic approach in order to increase its exports. This
requires single country exhibitions, trade shows, seminars and food festivals to
increase the demand of these products in the international market.

e In order to increase the exports, the government of Pakistan should encourage the
participation of private sector in trade fairs and exhibitions.

e Uninterrupted power supply to the major exporting industries of Pakistan.
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ABSTRACT

This study has been carried out to explore the impact of Tourism on the GDP
of Pakistan. The independent variables used in this study are International Tourist
Arrivals, International Tourism Receipts and International Tourism Expenditures, the
effects of which on the GDP of Pakistan have been investigated. Multiple linear
regression analysis has been employed for empirical investigation of the data taken
for the period of 1995-2010 for all the variables under consideration. The results
demonstrate a positive impact of International Tourist Arrivals and International Tourism
Receipts on the GDP of Pakistan. On the other hand, the data analysis reveals a negative
impact of International Tourism Expenditures on the same dependent variable. The study
confirms the contribution of tourism activity in the economic growth of Pakistan and
suggests solutions for removing discrepancies in the tourism sector for its optimal
functioning.

1. INTRODUCTION

Tourism in the whole world has been going on in different forms since ancient times.
With the passage of time and deepening diversification, this sector has evolved as one of
the fastest growing economic sectors in the world.

Pakistan is a home of diverse cultures, people and beautiful landscapes. The unique
beauty of scenic, historical and cultural places in Pakistan invites tourists from all over
the world and makes them endeavor the blessing of God to the country. Pakistan receives
more than 500,000 international tourists annually. However, the volume of domestic
tourism being practiced in Pakistan is fairly large as compared to the extent of
international tourism (UNWTO, 2011). Different types of tourism practiced in Pakistan
include leisure tourism, adventure tourism, ecotourism or environmental tourism,
religious or pilgrimage tourism, heritage tourism and sports tourism. Being a developing
country and rich in tourist attraction spots, Pakistan has great potential for a thriving
tourism industry. It offers local people opportunities to engage in the tourism industry
and make a living for themselves. Most importantly, if given due attention ,tourism
would help Pakistan grow as a whole due to the influx of foreign people, foreign
exchange and a more positive balance of trade.

The potentially developed tourism is, both theoretically and practically, considered as
an essential factor leading to economic growth in any nation. The problem of low or nil
contribution of tourism arises when this sector is ignored and not utilized to its full
potential. The presence of certain risky factors, like lack of infrastructure and facilities,
insecurity, poor law and order, political instability, inflation, natural disasters, role of
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local and foreign media, low marketing and low environmental standards, affects the
tourism adversely hampering possible tourism and economic growth in Pakistan (Kazmi,
2008). Despite all these problems, tourism in Pakistan managed to provide futile results
in the form of positive contributions to the GDP in 2011. In the same year, the total
contribution of the tourism sector to GDP of Pakistan was 7.3% of which direct
contribution was 3.2%. Similarly, in 2011, this sector provided 2.7% of the total
employment in the country. Seeing the progressiveness of this sector, the private and
public investment in 2011 was 8.3% of the total investment in the economy. Finally, this
sector generated 4.4% of the total exports in 2011 (WTTC Economic Impact, 2012).

2. OBJECTIVE OF THE STUDY

The objective of this study is to determine the impact of tourism on the economic
growth of Pakistan. Specifically, we are interested in ascertaining the impact of
international tourist arrivals, international tourism receipts and international tourism
expenditures on the GDP of Pakistan.

3. METHODOLOGY

The variables selected for this study are GDP, number of international tourist arrivals
(ITA), international tourism receipts (ITR) and international tourism expenditures (ITE).
Particularly, the annual GDP measures the economic growth of a country, whereas, the
three independent variables chosen are the most essential representing variables for
tourism sector regarding their impact on economic growth.

A causal and analytical study is conducted to explore the dependence of GDP on the
variables related to the tourism sector in Pakistan. Specifically, in this study, the method
of multiple linear regressions is employed. Whereas, the software used to run regressions
is Statistical Package for Social Sciences (SPSS).

The data used for this purpose is of secondary nature and has been taken from the web
link of World Bank (WB) i.e. from WDI. The unit of measurement for all data is current
U.S. million dollars.

In order to run multiple linear regressions by using GDP as dependent variable and
ITA, ITR and ITE as explanatory variables, the following regression equation is made to
be estimated later on.

Y =Bo +B Xy +Bp Xy +B3 X3 +€ @

where,

Y Dependent variable i.e. GDP of Pakistan.

X1, X, and X5 Independent Variables ITA, ITR & ITE, respectively.

Bo Intercept of the regression line.

By Slope or regression coefficient with respect to X; or ITA.

B,y Slope or regression coefficient with respectto X, or ITR.

By Slope or regression coefficient with respect to X5 or ITE.

() Error term of the model.
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4. RESULTS & INTERPRETATIONS

After the discussion of methodology and regression analysis, the numerical results
obtained are analyzed in the following section.

In order to run regressions, the utilized data fulfills the four most important
assumptions of Classical Linear Regression Model (CLRM). Durbin-Watson and
Variance Inflation Factor (VIF) tests were conducted to check autocorrelation and
multicollinearity in the data. Whereas, Normal P-Plot and Scatter Diagram were drawn to
examine normality and heteroscedasticity of the data values. On the basis of the results of
these tests and diagrams, it is observed that the data for dependent variable is normally
distributed, the values of independent variables exhibit no multicollinearity, and the
model formed is free from autocorrelation and heteroscedasticity.

To check the overall significance of the formed regression model, F-Test is conducted
by forming null and alternative hypotheses.

H,: GDP of Pakistan does not depend significantly on number of ITA, ITR and ITE

H,: GDP of Pakistan depends significantly on number of ITA, ITR and ITE.

The value of F-statistic gained is 85.536 with a p value of 0.000. Since, the p value is
even less than the minimum significance level of 0.01, H, is rejected. It means that there
exists a strong significant impact of ITA, ITR and ITE on GDP of Pakistan. Hence, this
particular multiple linear regression model is highly significant at overall significance
level of 100%.

Similarly, the calculated value of Coefficient of Determination R? is 0.977. It

means that 97.7% of the variation in dependent variable (GDP) is explained by all the
predictor variables (ITA, ITR & ITE) of the model. This value is high and confirms the

goodness of fit of the model. Also the value of adjusted R? is 0.944 or 94%. It is a high
value and predicting a good model too.

In order to check the individual significance of each independent variable the t-test
is used. The t-statistic and p value for ITA comes out to be 1.876 (approximately equal to
2) and 0.101. ITR has 4.864 and 0.000 as its t-statistic and p value. However, the
t-statistic for ITE is -2.346 with a p value of 0.037. With the help of these values it is
confirmed that all the explanatory variables have a significant impact on the GDP of
Pakistan.

Using the results obtained after regression analysis, the estimated regression line is as
follows:

Y = —64674.674 + 61118.053X; +205.992X, —18.159X, 2)

The value of intercept i.e. B, is -64674.674 and the estimated value of B; is
61118.053. B, tells that a change of one million in number of ITA will lead to a change
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of 61118.053 million current US dollars in the GDP of Pakistan, while keeping all other
independent variables constant.

Likewise, the estimated value of B, is 205.992. This value indicates a increase

(decrease) of one million current US dollars in ITR will increase (decrease) the GDP
by 205.992 million current US dollars, while keeping the effects of ITA and ITE
constant.

Lastly, the estimated value for (3, is -18.159. It indicates a one million current US

dollars increase (decrease) in ITE will decrease (decrease) the GDP by the amount of
18.159 million current US dollars, while keeping the effects of ITA and ITR constant.

5. CONCLUSION & RECOMMENDATIONS

The study concludes that tourism has a substantial impact on the GDP growth of
Pakistan in terms of ITA, ITR and ITE. Predominantly, on one hand, GDP of Pakistan
responds directly or positively to ITA and ITR, and on the other hand, it responds
inversely or negatively to ITE.

ITA has a positive impact because increase in the number of tourist arrivals will
increase exports, thus, reducing current account deficit and accelerating economic growth
in Pakistan (Malik et al., 2010). The study also shows ITR as a powerful factor affecting
GDP because it represents the earnings that Pakistan receives in the form of foreign
exchange brought by foreigner tourists as payments while tourism activity in the
Pakistan. The inflow of such money increases foreign reserves of the host country.
Despite the positive relation exhibited by ITA and ITR, ITE shows a relatively negative
causal relationship with GDP of Pakistan. Pragmatically, this result gained truly depicts
the direction of the association between ITE and GDP. Theoretically, ITE represents the
income or money spending by the nationals of Pakistan abroad. This money spent for
tourism expenditure is actually a part of Pakistan’s national income, so the expenditure
shows the outflow of foreign exchange reserves causing a direct reduction in GDP of
Pakistan.

The analysis further reveals that in any particular economy international tourism
affects growth through several channels beyond the direct revenues from receipts. It is
also confirmed that for economic progress in a developing country like Pakistan; tourism
development plays a considerable role by injecting new money in tourism as well as other
linked sectors. Similarly, tourism also helps Pakistan to progress socially by
strengthening the ties between Pakistan and her trading partners.

Following are some recommendations proposed in the light of undertaken study:

e The study justifies the requirement of government intervention to work hand in
hand with private sector, while encouraging and increasing tourism demand with
providing and nurturing the development of tourism input supply.

e Provision of meaningful security for lives of tourists should be the priority of
government.
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e The print and electronic media can help to attract tourists by displaying a positive
image of Pakistan and devising different advertisement strategies showing what an
area has to offer to promote tourism in the country.

e There should be a proper measuring system in the national accounts of Pakistan to
determine, assess and evaluate the extent of tourism, its variables and its related
outcomes in the economy.

e Tourism works as a complementary sector creating affects on other sectors too.
Therefore, sound, practical and careful policies should be chalked out to get
overall maximum benefits.
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ABSTRACT

Economic integration through regionalism has been a very common phenomenon in
today's world and SAARC is one such trading bloc that is working towards creating
economic integration in the region but it has still not achieved its desired goals. The
economic cooperation between the two nuclear powers of South Asia, i.e. India and
Pakistan, can reap tremendous benefits for the people of the region. This study has been
conducted to analyze the impact of the intra-SAARC trade on the economic growth of
Pakistan and India which are two of the most influential member states of SAARC. The
data has been collected from the year-book of International Direction of Trade Statistics,
IMF, and covers the time period 1990 to 2011. Simple linear regression modeling has
been employed using intra-SAARC trade as the independent variable and the GDP of the
two countries as the dependent variable. The results of the study indicate that there is a
significant positive relationship between intra-SAARC trade and the GDP of the two
South Asian economies.

1. INTRODUCTION

SAARC stands for South Asian Association for Regional Cooperation. South Asian
countries formed an organization in 1985 to improve the living conditions of the people
of South Asia by cooperating in different sectors like agriculture, transport, energy, trade
and technology etc. It comprises of seven South Asian economies namely Pakistan, India,
Nepal, Bhutan, Srilanka, Bangladesh and Maldives. These economies face common
challenges of mass poverty, unemployment, lack of adequate health care and illiteracy so
the formation of SAARC was indeed a very good step to eradicate some of the basic
problems that are faced by these countries within the region.

The economic performance of all SAARC countries in general and that of India and
Pakistan in particular has been gloomy over the past few decades. SAARC has not been
successful in achieving its primary goals that could work for the betterment of South
Asia. It is a sheer failure as India and Pakistan, two nuclear states, face bilateral disputes.
As a result of such disputes, the two countries spend most of their budget on their defense
that requires cut back on education and other developmental sectors. They fail to
understand that education is the backbone of a developed and civilized society. These
nations should resolve their conflicts through negotiations to reduce defense budget and
give due importance to the education and other developmental sectors (Zaman, 2011).

We live in an inter-connected world, and this is especially so in South Asia
becausethese countries are bound by history and geography. We share common borders,
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whether on land or sea. What happens in one country necessarily affects the other. If we
act with wisdom and sagacity, we all stand to benefit because no country can prosper in
isolation.

This study also focuses on the world-wide competitiveness rankings of India and
Pakistan to evaluate their economic performance. The figure 1.1 shows that their
performance on the basis of institutions, infrastructure, macro-economic stability, higher
education and training, market efficiency, technological readiness and innovation is not
satisfactory.

M Pakistan
123 M India
9 o1 9 101 101

e e s Bs

(outof125) | (outof122) | (outof131) | (outof134) | (outof 133)

(outof 139)

Figure 1.1: Competitiveness Rankings of India and Pakistan
Source: Annual Global Competitiveness Report of World Economic Forum, 2011.

The graph shows that both India and Pakistan has lost their worldwide positions on
the basis of their economic performance in institutions, infrastructure and other pillars of
GCI.

As a result of low competitiveness performance and inter-state differences, SAARC is
failing to create meaningful identity as a regional bloc because of border disputes
indicating that economics is dominated by politics in this region.

SAARC countries have a very bright opportunity to grow regionally by increasing
intra- regional trade because South Asia has a tremendous potential for growth and so is
the case with India and Pakistan. It’s been over 20 years that SAARC came into existence
for the purpose of overcoming common problems of South Asian economies.
Unfortunately, SAARC has achieved its very few objectives. Intra-regional trade among
the SAARC nations is very low when compared with other regional trade blocs of the
world as the trade performance of South Asia has been gloomy. Pakistan and India’s
global exports and global imports exceed its intra-SAARC exports and imports (Sabur,
2003).

Pakistan and India can improve their economic performance by increasing intra-
regional trade through economic cooperation. SAARC’s success depends on the
economic decisions taken by the two powerful nations in the region so SAARC has still a
long way ahead to promote growth, security, prosperity and peace in the region if
decisions are taken to benefit the region as a whole.

2. PROBLEM STATEMENT

What is the impact of intra-SAARC trade on the economic growth of the two- South
Asian economies namely India and Pakistan?
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3. OBJECTIVES OF THE STUDY

In accordance with the problem statement, one of the main objectives of this study is
to see the impact of intra-SAARC trade on the Gross Domestic Product of India and
Pakistan.

4. METHODOLOGY AND MODEL SPECIFICATION

This study makes use of the ordinary least squares (OLS) method to estimate the
parameters of linear regression model. The statistical package used to interpret the results
in this study was SPSS.The following functional form of the regression equation was
used for the two models:

Model 1 for India:
Y1= g0+ a3 X + Uy where Y, = GDP of India, a;0= intercept term ay; = regression
coefficient with respect to intra-SAARC trade X = Intra-SAARC trade and
uy = stochastic error term which includes all other factors which may affect the GDP of
the country.

Model 2 for Pakistan:
Y, = o0 t+ a1 X + Uy Where Y, = GDP of Pakistan, ay, = intercept term,
apy = regression coefficient with respect to intra-SAARC trade X = Intra-SAARC
trade and u, = stochastic error term

Hypothesis Formulation

Ho: GDP of India and Pakistan does not depend significantly on intra-SAARC trade
and H;: GDP of India and Pakistan depends significantly on the intra-SAARC trade.

5. RESULTS AND INTERPRETATIONS

The assumptions of the linear regression were fulfilled to derive a simple linear
regression line for both models. Shapiro Wilk’s test was used to check the normality of
the data, Durbin Watson test was used to check auto-correlation and scatter plot of
residual and the predicted values were drawn to check heteroscedasticity in the two
models. Since all the assumptions were satisfied so it was possible to run a regression
analysis for this study.

The correlation coefficients between the intra-SAARC trade and the GDP of India
and Pakistan was found to be 0.971 and 0.967 depicting a very strong positive correlation
between the dependent and the independent variables taken for the study. Therefore,
intra-SAARC trade could be used as a predictor variable in both models.

In case of model 1, the value of the adjusted R? was found to be 0.939 and in case of
model 2 it was 0.933 indicating that 93.9% of the variation in the GDP of India is
explained by the intra-SAARC trade and 93.3% of the variation in the GDP of Pakistan is
explained by the intra-SAARC trade in the region. The following regression lines were
obtained in case of model 1 and 2; Y;=477.109+493.079X, Y,=123.689+51.674X,
respectively, where X =intra-SAARC trade, Y,;=GDP of India and Y,=GDP of Pakistan.
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The results for model 1 and 2 were highly significant indicating that one unit increase in
the intra-SAARC trade would lead to a 493.079 units increase in the GDP of India and
one unit increase in the intra-SAARC trade would lead to 51.674 units increase in the
GDP of Pakistan. The models are reliable for prediction purpose as all assumptions of
linear regression were fulfilled.

6. CONCLUSION

The results of the study revealed that intra-SAARC trade had a very strong positive
impact on the GDP of the two member states of SAARC i.e. India and Pakistan but it had
a more significant impact on the GDP of India than that of Pakistan. The study concludes
that greater the variation in the GDP of the two economies explained by the intra-SAARC
trade, greater will be the benefits of increasing intra-regional trade. Since the results were
significant, the two South Asian economies can reap tremendous benefits by enhancing
intra-regional trade. The reason behind it is the dependence of the Gross Domestic
product on the intra-SAARC trade and the benefits such as reduced transportation costs,
regional markets and free trade agreements. Thus, the SAARC economies especially
India and Pakistan must enhance the intra-regional trade in order to meet all the possible
objectives of SAARC.

7. RECOMMENDATIONS

This study suggests the following few things that SAARC must consider in order to

become an effective regional block:

e Pakistan and India should work on overcoming the bilateral disputes that makes it
a major reason of the disfunctioning of SAARC so they must resolve their
disputes peacefully.

e Although, India and Pakistan have increased the intra-SAARC trade over the past
few decades but they should enhance regional trade to a volume that can benefit
the region as a whole and a comparative study of SAARC and EU should be done
so that SAARC economies can learn a lesson from EU.
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ABSTRACT

Business Competitiveness is the level of productivity that a country maintains during
a specific period. With the rapidly growing competition among the world economies
Business Competitiveness has become a massive issue. This study has been conducted to
determine the crucial factors influencing Business Competitiveness of SAARC
economies. Simple linear regression is employed for the time period (2006-2011) in order
to establish links between four pillars of the Global Competitiveness Index i.e. Higher
Education and Training index, Technological Readiness index, Innovation index and
Business Sophistication index taken as variables. The data is collected from Global
Competiveness Report 2006-2011. The empirical results suggest that all of these four
indicators are significant determinants of Business Competitiveness. As such, the
inconsistent performance of SAARC economies in the four indices mainly results in their
weak productive base and lack of trade diversification.

1. INTRODUCTION

South Asian Association for Regional Cooperation (SAARC) was established in 1985
in the first SAARC Summit. Its member states include India, Pakistan, Sri Lanka known
as Non-Least Developed Contracting States (NLDCSs) whereas Afghanistan,
Bangladesh, Bhutan, Maldives, Nepal are categorized as Least Developed Contracting
States (LDCSs). The emphasis is on development of nations socially, culturally,
economically, and boosting the business productivity so as to establish South Asia as an
autonomous economic bloc. SAARC nations not only share border but also exhibit
common problems such as low literacy rates, lack of technological agility and innovative
development. 65 percent of South Asian trade potential has not yet been exploited which
is been attributed to the narrow productive base resulting in lack of trade diversification
impacting the economy’s growing Business Competitiveness.

Business Competitiveness is taken in terms of the level of productivity that a country
can attain and maintains during a specific period. Productivity is influenced by many
factors that mutually condition one another. It is mainly a combination of higher
education and training that creates technological agility leading to innovative
development. Innovative development leads the firms to adopt new operational strategies
resulting in efficient utilization of scarce resources constituting sophisticated business
environment for optimal productivity. This leads nations to the road of trade
enhancement and sustainable economic growth.
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Economy’s growing competitiveness is taken in terms of trade diversification. It is a
reflector of broadening of productive base of a country with the businesses getting more
efficient by improving fundamentals. SAARC nations are lagging behind as total trade
potential has not been exploited. The main reason is lagging behind in terms of the
factors that enhance the productivity leading to “Business Competitiveness”. Global
Competitiveness Report (2006-2011) indicates that Bangladesh‘s rank had fallen from
99" to 108", Nepal‘s productive ranking also detoriated from 110™ to 125™ position in
2011. Pakistan‘s rank has fallen from 91 in 2006 to 118" in 2011. India‘s rank has also
fallen from 43" to 56" position. Only Sir Lankan economy has shown improvement in its
productive ranking from 79" to 52" in 2011.

In short, optimal utilization of scarce resources leads to productive or business
competitiveness by ensuring employment opportunities, increasing income and
improving the standard of living of the people. To achieve Global Competitiveness,
nations first have to achieve Business Competitiveness.

2. PROBLEM STATEMENT
What are the factors crucial in determining Business Competitiveness of SAARC
nations?
3. OBJECTIVE OF THE STUDY
To evaluate the factors determining the Business Competitiveness of SAARC nations
by following pillars of Global Competitiveness Index for the period 2006 — 2011.
4. METHODOLOGY AND MODEL SPECIFICATION

The study deals with factors influencing Business Competitiveness of SAARC
economies. Therefore, Ordinary Least Square is employed for the time period (2006-
2011) in order to establish links between four pillars of the Global Competitiveness Index
taken as variables. The statistical package used to interpret results in this study was SPSS.

Y= 00+ B1 Xot+ Wy @
Xi=og + B2 Xo + [z )
Xo= 0z P3Xst Mg 3
Xg= ogt BaXs + Hy (4)

In model 1, Business Competitiveness Index Y is independent and Business
Sophistication Index X, is dependent variable. In model 2, Business Sophistication Index
X, is independent variable and X, is Innovation Index which is dependent variable in
model 2. Similarly Innovation Index X, is independent and Technological readiness X3 is
dependent variable in model 3. In model 4, Technological readiness X; is independent
and Higher Education and training index is dependent variable. B, B, B3 P4 are
regression co-efficient with respect to X; X, Xs, X4 oo, 0, 0, 03 are the intercept and iy,
M2, M3, U4, are stochastic error terms.
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5. RESULTS AND INTERPRETATIONS

The estimated results of the above models for the years 2010 and 2011 are shown
below:

Y=1.020 + 0.740 X; (1, 2010)
Adjusted R?=0.806 F statistic= (17.668)* 0.025
T- Ratio=4.203 Durbin-Watson=1.964

X;=0.854 + 0.964 X, (2, 2010)
Adjusted R?=0.990 F statistic= (386.995)* 0.000
T- Ratio=19.672 Durbin-Watson=1.990

X,=-1.777+1.651 X3 (3, 2010)
Adjusted R?=0.978 F statistic= (134.757)* 0.007
T- Ratio=11.608 Durbin-Watson=1.719

X3= 1.183+0.544 X, (4, 2010)
Adjusted R?=0.939 F statistic= (46.987)* 0.021
T- Ratio=6.855 Durbin-Watson=1.681

Y= 1.314+0.666X, (5, 2011)
Adjusted R?=0.798 F statistic= (16.805)* 0.025
T- Ratio=4.099 Durbin-Watson=1.817

X;=0.939+0.966X, (6, 2011)
Adjusted R?=0.912 F statistic= (42.540)* 0.007
T- Ratio=6.522 Durbin-Watson=2.147

X,= 0.014+1.448X; (7, 2011)
Adjusted R?=0.831 F statistic= (15.754)* 0.031
T- Ratio=4.969 Durbin-Watson=2.028

X3= 1.163+0.565X, (8, 2011)
Adjusted R?=0.967 F statistic= (119.138)* 0.002
T- Ratio=10.915203 Durhin-Watson=2.310

(* Shows significance of the model at a specific p value)

The results show that four variable are significant determinants of Business
Competitiveness. Equation (1) shows that an increase of 1 unit in the BSUF is expected
to add 0.740 units to the BCOM of a country. Equation (2) shows that an increase of 1
unit in the INOV is expected to add 0.964 units to the BSUF of a country. Equation (3)
shows that an increase of 1 unit in the TECH is expected to add 1.651 units to the INOV
of a country. The equation (4) shows that an increase of 1 unit in the HEDU is expected
to add 0.544 units to the TECH of a country. Equation (5) shows that an increase of 1 unit
in the BSUF is expected to add 0.666 units to the BCOM of a country. Equation (6)
shows that an increase of 1 unit in the INOV is expected to add 0.966 units to the BSUF
of a country. Equation (7) shows that an increase of 1 unit in the TECH is expected to
add 1.448 units to the INOV. Equation (8) shows that an increase of 1 unit in the HEDU
is expected to add 0.565 units to the TECH of a country.
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Over the years 2006-2009 for model 1, an increase of 1 unit in the Business
sophistication is adding 0.62 units to the Business Competitiveness for 2006, 0.59 units
for 2007, 0.56 units for 2008, 0.60 units for 2009. For model 2, 1.06 units increase in
Business sophistication is due to a unit increase in the Innovation for 2006, 1.000 units
for 2007, 1.130 units for 2008, 1.110 units for 2009. For model 3, a unit increase in
technological readiness increases innovation by 1.410 units for 2006, 1.635 units for
2007, 1.248 units for 2008 and 0.977 units for 2009. Whereas, for model 4 a unit increase
in higher education causes technological readiness to increase by 0.49 units in 2006,
0.432 units in 2007, 0.570 in 2008 and 1.098 in 2009.

6. CONCLUSION

The results show that the variables are positively related to Business competitiveness
and are significant factors of productive growth. Competitiveness laggards like Pakistan,
Nepal and Bangladesh pose a serious challenge to the overall performance of the
SAARC. Over the years (2006-2011) nations failed to maintain consistency in the
Business sophistication and innovation exhibiting weakness of the economy in
technological agility and education sector. This is the reason of fall in Business
Competitiveness ranking of SAARC nations. Only Sir Lankan economy has shown
improvement in its productive ranking from 79" in 2006 to 52nd in 2011. It has shown
significant improvement in four indices over the years but the ratio of improvement is 1:4
out of 5 countries. The crux of this study is as a result of low productive performance and
interstate differences SAARC is failing to boost the intra and inter regional trade to the
potential level that exist in the region.

7. RECOMMENDATIONS

e Business Competitiveness demands effective pattern of investment in the
education sector to strengthen the human capital that would in turn improve their
ability to innovate and adapt new technology.

e SAARC economies should fully embrace the competitiveness framework
introduced by World Economic Forum, to be competitive in business as well as
globally.

e Business Competitiveness problems should be discussed and raised in SAARC
annual meetings and member countries should actively participate in the meetings.
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ABSTRACT

This study assesses the impact of telecommunication on the economic growth of
Pakistan. Secondary data has been analyzed in order to examine the impact of
telecommunication on the economy taking Gross Domestic Product, Investment and
Foreign Trade as dependent variables and Telecom Penetration (Mobile and Landline) as
the independent variable. Ordinary Least Squares (OLS) technique has been employed to
test the dependence of these macro-economic variables on telecommunication for the
period 2003-2010. The results of OLS regression highlight a positive effect of Telecom
Penetration on GDP, Investment and Foreign Trade. The study suggests that the
telecommunication sector plays a vital role in fostering the economic growth of Pakistan.

1. INTRODUCTION

Telecommunication sector of Pakistan has emerged as one of the fastest growing
sectors of the economy in Asia, especially in the preceding decade. After realizing the
benefits of deregulation and privatization of telecom sector in North America and
Europe; the government of Pakistan also moved from a state-owned, monopolized sector
towards a deregulated, private one. This became the basis of the emergence of new
operators in telecommunication sector which led to competition in the market, lower
tariffs, high telecom penetration, extensive network coverage and innovative products
and expanding subscriptions for fixed line, cellular mobile and broadband (Bhatti, 2009).

The developing telecommunication sector is a major contributor in the development
of Pakistan. It has made its highest ever contribution to the national exchequer in FY
2011 of about Rs. 117 billion. It has also been the major source of attracting foreign
direct investments in the country, mounting to US$ 79 million in FY 2011. Telecom
advancement has also led to the rise of imports of cellular mobile handsets to US$ 218
million in 2011. Therefore, the telecom sector has is contributing to the economic
prosperity of the country (Khan, 2012).

2. PROBLEM STATEMENT
What is the impact of telecommunication on the economy of Pakistan?

3. OBJECTIVES OF THE STUDY

The aim of the study is to evaluate and analyze the impact of telecommunication on
Gross Domestic Product, Foreign Trade and Investment of Pakistan for the period 2003-
2010.
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4. RESEARCH METHODOLOGY AND MODEL SPECIFICATION

Time series data analysis is administered to evaluate the effect of telecommunication
sector on GDP, Foreign Trade and Investment. Secondary data for Pakistan for eight
years from 2003-2008 is gathered. The following three simple linear models are
constructed:

Model 1: GDP = agtoy T+ [t @
Model 2: FT = Bg+p, T+ [ t 2)
Model 3: 1=08u+5,T+ It 3)

where
GDP = gross domestic product of Pakistan

ap = the intercept term shows the total GDP when telecommunication is not taken
into account

a; = slope coefficient which shows the change in GDP due to a unit change in
telecom penetration

FT = sum of total foreign imports and exports of Pakistan

Bo = the intercept term shows the total foreign trade when the telecommunication is
not taken into account

B. = slope coefficient which shows the change in trade due to a unit change in
telecom penetration

I = gross fixed investment of Pakistan

89 = the intercept term shows the gross fixed investment when telecommunication
is not taken into account

d; = slope coefficient which shows the change in investment due to a unit change
in telecom penetration

T = total mobile and landline penetration of Pakistan

[Jt = stochastic error term.

5. DATA ANALYSIS AND INTERPRETATION

Ordinary Least Squares (OLS) method is used for analyzing the impact of telecom
penetration on gross domestic product, foreign trade, and gross fixed investments. A
variety of tests such as Durbin-Watson test for autocorrelation, test for heteroscedasticity
and one sample Kolmogorov Smirnov test for normality are used to satisfy the
assumptions of OLS.

From the results, autocorrelation is detected in all the three models. Therefore, Orcutt-
Cochrane Remedial Method is applied to remove autocorrelation from the models.
Autocorrelation is removed from Model 2 after one round, from Model 1 after two



Wafa and Zubaira 255

rounds and from Model 3 after three rounds of Orcutt-Cochrane Remedial Method. The
results and interpretation of OLS estimation of all three models are shown below:

Model 1:
The estimated regression line for Model 1 is
GDP" =41492.239 + 257.093T (i)

R square = 0.987 Adjusted R square = 0.984
F statistic = 300.989 (0.000)  DW Statistic = 1.821

The above equation shows that the dependent variable which is GDP in this particular
model has a direct positive relationship with telecom penetration T. The model shows
that the constant intercept term for the model is 41492.239, which indicates that GDP is
positive with the value of 41492.239 units in case of telecom penetration taken as zero.
The model also shows that the value of the slope is 257.093 indicating that an increase of
1 unit in the telecom penetration is expected to add 257.093 units to the total GDP
keeping all other variables affecting GDP as constant. The value of 0.987 of R? in this
model shows that 98.7 percent of the variation in the dependent variable i.e. GDP, is
explained by the given independent variable i.e. total telecom penetration.

Model 2:
The estimated regression line for Model 2 is
FT" =15.427 4+ 0.610T (ii)

R square = 0.949 Adjusted R square = 0.939
F statistic = 93.896 (0.000) DW Statistic = 1.781

The above equation shows that the dependent variable which is foreign trade in this
particular model has a direct positive relationship with telecom penetration T. The model
shows that the constant intercept term for the model is 15.427, which indicates that
foreign trade is positive with the value of 15.427 units in case of telecom penetration
taken as zero. The model also shows that the value of slope is 0.610 indicating that an
increase of 1 unit in telecom penetration is expected to add 0.610 units to the total foreign
trade keeping all other variables affecting trade as constant. The value of 0.949 of R? in
this model shows that 94.9 percent of the variation in the dependent variable i.e. foreign
trade is explained by the given independent variable i.e. total telecom penetration.

Model 3:
The estimated regression line for Model 4 is:

I" = 628229.567 + 24019.021T (jii)

R square = 0.985 Adjusted R square = 0.980
F statistic = 193.625 (0.001)  DW Statistic = 1.526

The above equation shows that the dependent variable which is investment in this
particular model has a direct positive relationship with telecom penetration T. The model
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shows that the constant intercept term for the model is 628229.567, which indicates that
the investment is positive with the value of 628229.567 units in case of telecom
penetration taken as zero. The model also shows that the slope is 24019.021 indicating
that an increase of 1 unit in the telecom penetration is expected to add 24019.021 units to
the total investment keeping all other variables affecting investment as constant. The
value of 0.985 of R? in this model shows that 98.5 percent of the variation in the
dependent variable i.e. investment is explained by the given independent variable i.e.
total telecom penetration.

6. CONCLUSION

The results of regression analysis show a positive effect of telecom penetration on the
economic growth measured by GDP, investment, and trade.

Telecommunication sector of Pakistan is playing an important role in the growth of
foreign imports and exports by providing easy access to foreign markets and new ways of
marketing the products. Similarly, telecommunication is also contributing to the gross
fixed investment of Pakistan by attracting more domestic and foreign investments.
Hence, by affecting trade and investment, telecommunication is playing an indirect but
important role in economic growth and development of Pakistan. The direct impact of
telecommunication was also studied in the regression model of GDP and telecom
penetration. Results show that with rising telecom penetration, the GDP of Pakistan has
also enhanced leading to the economic growth. Hence, the study concludes that
telecommunication has a strong positive effect on the economy of Pakistan.

7. RECOMMENDATIONS

e The government of Pakistan should take steps, such as improving security
conditions of the country, to increase local and foreign investments in
telecommunication sector in order to enhance its growth further.

e Telecommunication infrastructure for cellular mobile and internet should be
developed in far flung areas of Baluchistan and Khyber Pakhtoon Khwah for the
economic growth of those areas as well.
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ABSTRACT

This paper considers a new attribute two-stage group sampling plan for time-
truncated life tests. The design parameters of the proposed plan are determined using the
two-point approach, in which the producer’s and consumer’s risks are satisfied
simultaneously at the acceptable reliability level and the lot tolerance reliability level,
respectively. The case of the Weibull distribution is described to illustrate the procedure
that can be used when the quality level is expressed by a multiple of the specified mean
life. Tables are constructed for various combinations of group size, quality level and
shape parameter. The advantage of the proposed plan is established by comparison with
the existing two-stage group sampling plan in terms of the average sample number.
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1. INTRODUCTION

Quality control analysis is generally divided into two parts, one is control charts and
other is acceptance sampling plans. The first one is used to improve the quality of the
product during the manufacturing process, whereas the second part is used to test the
final items for possible acceptance or rejection. Acceptance sampling is a major tool for
the inspection of products. Single acceptance sampling is widely used for that purpose. A
double sampling plan is used when we cannot reach the decision on the basis of the first
sample. This plan has advantages over the single sampling plan in terms of operating
characteristics and the average sample number (ASN). For more details, one may refer to
Aslam and Jun (2009a) and Aslam et al. (2009b).

Attributes single sampling plans have been proposed for a variety of life distributions
by many authors. See, for example, Goode and Kao (1961) for Weibull distribution,
Gupta and Groll (1961) for gamma distributions, Gupta (1962) for normal and log-
normal distributions, Tsai and Wu (2006) for a generalized Rayleigh distribution, Kantam
et al. (2001) for the log-logistic distribution, and Balakrishnan et al. (2007) for a
generalized Birnbaum-Saunders distribution, Aslam and Kantam (2008) and Aslam et al.
(2009c) for the generalized exponential distribution.
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In single sampling, the items are usually tested one by one. However, in practice,
testers are available which are used to test a number of items simultaneously. Single and
double group sampling using sudden life testing is introduced by Jun et al. (2006) for the
Weibull distribution. Single group sampling is considered more efficient than the single
acceptance sampling in terms of cost and time to reach the final decision about the
submitted lot. Recently, a single group acceptance sampling plan (GASP) for the
truncated life test was proposed by Aslam and Jun (2009d) for the inverse Rayleigh and
log-logistic distributions using the single-point (only consumer’s risk) approach. Aslam
and Jun (2009e) and Aslam et al. (2009) proposed group sampling plans for Weibull and
gamma distributions by considering the producer’s and consumer’s risks at a time.

Aslam et al. (2009) proposed two-stage group acceptance sampling plans for Weibull
distributed items by considering the producer’s and consumer’s risks at the same time, and
assuming that the shape parameter of this distribution is known. They provided extensive
tables and discuss the advantages of the two-stage group acceptance sampling plans over
the single-stage group acceptance sampling plans based on truncated life tests. Further, they
explained the results when the shape parameter of the Weibull distribution is known.

The producer and consumer want that acceptance sampling plans that are efficient in
saving the cost and time of the experiment. In life test experiment, these two factors are
directly attached to the sample size. So the purpose of this paper is to propose an
improved two-stage group sampling plan in terms of the sample size. We use the two-
point approach when designing the proposed plan. Two cases are considered, one of
which is the case where the acceptable quality level and the lot tolerance quality level are
expressed by the unreliability, and the other is the case where the quality levels are
expressed by the mean ratio to the specified life under the Weibull distribution. The rest
of the paper is organized as follows: The proposed group sampling plan is given in
Section 2. The design of the proposed plan is described in Section 3. The Weibull case is
considered in Section 4. The advantages of the proposed plan are pointed out in
Section 5. Several concluding remarks are given in Section 6

2. PROPOSED TWO-STAGE GROUP ACCEPTANCE
SAMPLING PLAN

We propose the following two-stage group sampling plan for a time-truncated
experiment when using the type of testers with the group size of r:
1. (First stage) Draw a first random sample of size n, from a lot, allocate r items to

each of g; groups (or testers) so that n, =rg;, and put them on test for the
duration of t,. Accept the lot if the number of failures from each of k; groups is
less than or equal to c;, (k; < g;). Truncate the test and reject the lot as soon as
the number of failures from each of all g, groups is larger than to ¢, before t,.

Otherwise, go to the second stage.
2. (Second stage) Draw a second random sample of size n, from a lot, allocate r

items to each of g, groups so that n, =rg, and put them on test for time t,.
Accept the lot if the number of failures from each of k, groups is less than or
equal to c,, (k, <g,). Otherwise, truncate the test and reject the lot.
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The proposed plan is characterized by seven design parameters, namely k;, k,, 9,
0y, Ca» € and c,, . The lot acceptance probability at the first stage under the proposed
two-stage sampling plan is given by
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