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ABSTRACT - There may be various factors that can lead to a success of any educational institute but teachers are the

eminent factor for the success of any institute. Teachers are the pillars of any society. They are the one who shape the

future citizens of the society. Hence the job satisfaction of the teachers is an eminent and pivotal responsibility of any

society. A satisfied teacher is happier and is more sincere towards his or her work and hence his/her performance. They

perform well and are motivated to do best for the students and hence developing the society as a whole. This study is

conducted to rank the various factors of job satisfaction of the teachers (like ability utilization, achievement, promotion,

compensation, company policies. Co-workers, nature of work, supervision, working condition and social status. in private

colleges of the Visakhapatnam by using Henry Garrett Ranking method. It is used to find out the most significant factor

that influences job satisfaction.
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l. INTRODUCTION

The growth and success of any institute/ college depends
upon the efficiency and capability of their teachers. So the
management needs to effectively utilize and tap the
potentials of them. At the the same time the success also
depends upon the sincerity and commitment of these
teachers. All these becomes easy if the teachers have job
satisfaction. Therefore, it is indisputable that the due
consideration should be given to the factors influencing job
satisfactions. Satisfactory performance can be expected from
a teacher when he/ she is satisfied with the work. If there is
job dissatisfaction, it results in low performance (Bretz &
Thomas, 1992)!. The government is also consistently
striving to improve the quality of the education especially of
the higher education, but all the hard work would go into vain
if the teachers are not satisfied. A satisfied teacher would
perform better than a one who is not satisfied.

1. REVIEW OF LITERATURE

Job satisfaction is a combination of emotions that employees
possess towards role they are performing at the work place.
Job Satisfaction is the essential component for employee
motivation and encouragement towards better performance.
According to Newstrom (2007)?, job satisfaction is a set of
favourable or unfavourable feeling and emotions with which
employee view their work and the supervisors need to be
alert about employee job satisfaction level. Hoppok &
Spielgler (1938)2 defines job satisfaction as the integrated set
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of psychological, physiological and environmental
conditions that encourage employees to admit that they are
satisfied or happy with their jobs.

The study of Bilal (2012)* has shown relationship between
job satisfaction and compensation and working conditions.
A teacher should be rewarded and recognized for her
services otherwise his/ her satisfaction level might decrease
which can have an impact on his/ her performance.
Bavendam (2000)° opines that the job satisfaction of teachers
is very important as otherwise their attitude will have an
impact on the learning process of their students. A satisfied
teacher performs well and have positive impact on
performance and quality of teaching and retention rate is also
higher for such teachers.

1. OBJECTIVE OF THE STUDY

The main objective of the study is to rank the various factors
affecting the job satisfaction of the private degree college
teachers in the Visakhapatnam city and to find the most
significant factor influencing the job satisfaction.

V. METHODOLOGY OF THE STUDY

Both the primary and the secondary data were collected for
the study. The secondary data was collected from the
websites and various journals and books. Primary data was
collected by administering a questionnaire to rank the factors
and also through interactions with the teachers directly.

The questionnaire was administered to 250 teachers of
different private post graduate colleges in the
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Visakhapatnam city who were selected through convenience

sampling technique. Out of these respondents, 61 didn’t
respond or gave incomplete answers. Only 189 responses
were complete and were considered for the study and
analysis.

Henry Garret Ranking method was used as a statistical tool
to rank the 10 factors (namely ability utilization, recognition
& achievement, promotion, compensation, company
policies. Co-workers, nature of work, supervision, working
condition and social status) affecting job satisfaction of
private post graduate college teachers of Visakhapatnam
city.

Henry Garret techniques is used by the researchers in their
study where there are many factors or determinants that need
to be ranked to find out the most significance factor that
influences the respondents. The merits given by the
respondents are converted into ranks by using a formula. In
this technique, respondents assign the rank for all factors and
the outcomes of these ranks are converted into score value
with the help of the following formula:

Percent position = 100 (Rij — 0.5)/Nj

Where Rij = Rank given for the ith variable by jth
respondents

Nj = Number of variables ranked by jth respondent
V.  ANALYSIS AND INTERPRETATION

1.1 Demographic profile of the respondents

Demographic variable Respondents
(In percentages)
GENDER
Male 338
Female 66.2
AGE(IN YEARS)
Less than 30 | 7
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30-40 49.3
40-50 35.2
Above 50 8.5
EDUCATIONAL QUALIFICATION
Degree 35
Masters/ Post Graduate 35.2
Doctorate 61.23
Post Doctorate Fellowship/ Others 0.07
EXPERIENCE (IN YEARS)
Less than 5 10.6
5-10 35.2
10-15 28.2
15-20 10.6
20-25 9.9
More than 25 5.6
MARITAL STATUS

Married 89.4
Unmarried 7.0
Single/ Divorced 35

Source: Primary data
Table 5.1 Demographic profile

Most of the respondents are females (66.2%) as we witness
education sector being dominated by them in the
Visakhapatnam city. The female teachers are able to balance
work and life with the teaching job which usually have fixed
hours of work. This is one of the reasons that married women
choose this field as their career as evident with 89.4% of
married respondents in my study. Most of the respondents
belong to the age group of 30 to 40 years of age and with
61.23% of doctorates. The degree of doctorate is made
mandatory for the teachers of the college and hence we find
a good percentage of doctorates among the respondents.

5.2.1 Henry Garret Ranking method is used to assess which
factors out of the 10 factors selected for the study are most
impactful on job satisfaction of private post graduate college
teachers in Visakhapatnam city. The factors were ranked as
per the ranking method of Henry Garret.

5.2.2 Calculation of respondents Rank for 10 factors of job Satisfaction

Rank
Factors of Job Satisfaction 1 2 3 4 5 6 7 8 9 10
ability utilization 21 21 21 42 28 14 0 0 28 14
Achievement 42 42 49 21 7 7 0 14 7 0
Promotion 35 35 56 35 21 0 0 0 7 0
Compensation 63 21 21 28 7 21 7 0 7 14
company policies 0 14 7 7 35 7 21 14 35 49
Co-workers 0 7 7 21 35 42 14 28 14 21
nature of work 7 21 14 21 42 42 35 0 7 0
Supervision 0 7 0 0 0 7 70 49 28 28
working conditions 0 7 0 0 14 21 21 70 28 28
social status 21 21 7 14 0 28 21 14 21 42

Source: Primary data

Table 5.2: Respondents Ranking for Job Satisfaction factor
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Table 5.2 displays the number of respondents giving the ranks for each factor of job satisfaction. 49 members have ranked the
factor ‘company policy’ in the 101 position and no one has ranked this factor in the first position. 63 respondents have ranked
‘compensation’ in the first position,42 respondents have ranked ‘achievement’ in the 1% position and 35 respondents ranked
‘promotion’ in the 1%t position. These factors are valued important by the respondents towards job satisfaction when compared
to other factors. None of the respondents have ranked ‘company policy’, ‘co-workers’, ‘supervision’ and ‘working condition” in
the 1%t position. Instead, 70 respondents have ranked ‘working conditions’ in 8" position and ‘supervision” in 7™ position. These
factors are not considered important by the respondents towards job satisfaction when compared to the other factors.

5.3 Garret Value with percentage position value

Factors of Job Satisfaction percentage position value Garret value
ability utilization 5 82
Recognition & appreciation 15 70
Promotion 25 63
Compensation 35 58
company policies 45 52
Co-workers 55 48
nature of work 65 42
Supervision 75 36
working conditions 85 29
social status 95 18

Table 5.3: Garret value with percentage position value

The percentage position values for each rank is found by using the formula as given below

Percent position value =100 (R -0.5) / N

Here, N=10 (as there are 10 job satisfaction factors)

Garret value for each rank is found from Henry Garret table for the respective percent position value.

5.4 Henry Garret Rank for Job Satisfaction factors
54.1 Factor total: The factor total is found for each of the 10 factors.

Factors of Job Satisfaction | 1st*82 | 2nd*70 | 3rd*63 | 4th*58 | 5th*52 | 6th*48 | 7th*42 | 8th*36 | 9th*29 | 10th*18 | total

ability utilization 1722 1470 1323 2436 1456 672 0 0 812 252 | 10143
Achievement 3444 2940 3087 1218 364 336 0 504 203 0 | 12096
Promotion 2870 2450 3528 2030 1092 0 0 0 203 0 | 12173
compensation 5166 1470 1323 1624 364 1008 294 0 203 252 | 11704
company policies 0 980 441 406 1820 336 882 504 1015 882 7266
Coworkers 0 490 441 1218 1820 2016 588 1008 406 378 | 8365
nature of work 574 1470 882 1218 2184 2016 1470 0 203 0 | 10017
Supervision 0 490 0 0 0 336 2940 1764 812 504 | 6846
working conditions 0 490 0 0 728 1008 882 2520 812 504 | 6944
social status 1722 1470 441 812 0 1344 882 504 609 756 | 8540

Table 5.4.1: Factor total

5.4.2 Ranking of Job satisfaction factors

Factors of Job Satisfaction Total Average score RANK
ability utilization 10143 53.67

Achievement 12096 64.00 2
Promotion 12173 64.41 1
Compensation 11704 61.93 3
company policies 7266 38.44 8
Coworkers 8365 44.26 7
nature of work 10017 53.00 5
Supervision 6846 36.22 10
working conditions 6944 36.74 9
social status 8540 45.19 6

Table 5.4.2: Ranking of Job satisfaction factors
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The Henry Garret rank is found by calculating average score
for each factor.

Average Score for each factor =Total response for each
factor / Total number of respondents

Here, total number of respondents are 189.

Average score for each factor is calculated using above
formula. The factor with the highest average score is ranked
first. The next highest average score is ranked second and so
on.

VI. DiscussiON & CONCLUSION

Here, the factor promotion has the highest average score of
64.41 and hence is ranked first. Though the vertical levels of
hierarchy are less in any educational institutions and hence
the opportunities of promotion are less, the teachers expect
promotion to senior positions. The factor promotion is the
most significant factor in affecting the job satisfaction of
private college teachers. This implies that those respondents
getting promotion would be highly satisfied when compared
to those not being promoted.

The second most influencing factor is Recognition &
appreciation (average score of 64.00). The teachers are
satisfied if there work and performances are recognised or
appreciated. This motivates them to perform better.
Compensation is ranked 3" (average score of 61.93). A study
by Pronay (2011)¢ and Ghafoor (2012) revealed that the
teachers receiving less salary /compensation were not
satisfied. This shows how important the compensation factor
is for the job satisfaction.

With an average score of 53.67, ability utilization is ranked
4™ by the respondents, nature of work is ranked 5™ (average

! Bretz, R. D., and Thomas, S. L. (1992), “Perceived Equity,

Motivation, and final offer Arbitration in major league
baseball” , Journal of Applied Psychology, p. 280-287.

2 Newstrom, J. W. (2007), “Organizational Behavior”, 12th
edition Tata McGraw-Hill Publishing Company Limited
New Delhi. p. 204-205

3 Hoppok, R., & Spielgler. (1938). “Job Satisfaction”,
Occupations: The Vocational Guidance Journal, 16(7), p.
636-643.
http://onlinelibrary.wiley.com/doi/10.1002/j.21645892.193
8.th00348.x/abstract

Retrieved from

4 Bilal, H. (2012), “Job Satisfaction of University Teachers:
Impact of Working Conditions and Compensation”, Society

of Interdisciplinary Business Research,1(1), p.101-113.

205 | IJREAMV0611070037

DOI : 10.35291/2454-9150.2021.0033

International Journal for Research in Engineering Application & Management (IJREAM)

ISSN : 2454-9150 M0l=06; Issue-10; JAN 2021

score of 53.00) and social status (average score of 45.19) is
ranked 6™ by the respondents.

The factors co-workers (average score of 44.26) and
company policy (average score of 38.44) stands in 7" and 8"
rank as per the respondents. The relationship with the co-
workers and company policy of the college is not so
important for these respondents of Visakhapatnam city.
Working condition (average score of 36.74) is ranked 9" and
supervision (average score of 35.15) is ranked 10™. All these
factors are not so important for the employees.

As per the Herzberg’s two factor theory, the factors namely
co-workers, company policy, working conditions and
supervision belong to the category of Hygiene factors whose
absence will demotivate the employees but the presence do
not motivate them. Hence these factors do not play a big role
in influencing job satisfaction of employees. The factors
namely promotion. Recognition and ability utilization
belong to the category of motivators of Hygiene theory. The
absence of these factors demotivates the employees and
hence the role of these factors is worth enough to influence
the job satisfaction of the employees (Herzberg, et.al, 1957)8.
The factor namely compensation is valued by the
respondents in affecting job satisfaction but this factor
belongs to the Hygiene factor of Herzberg’s theory which
was contradicted by many researchers as compensation is
one of the highly influencing factors of job satisfaction. In
the study of Ghafoor (2012), it was found that the teachers
with higher salary were more satisfied than with teachers of
less salary.
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l. INTRODUCTION

The growth and success of any institute/ college depends
upon the efficiency and capability of their teachers. So the
management needs to effectively utilize and tap the
potentials of them. At the the same time the success also
depends upon the sincerity and commitment of these
teachers. All these becomes easy if the teachers have job
satisfaction. Therefore, it is indisputable that the due
consideration should be given to the factors influencing job
satisfactions. Satisfactory performance can be expected from
a teacher when he/ she is satisfied with the work. If there is
job dissatisfaction, it results in low performance (Bretz &
Thomas, 1992)!. The government is also consistently
striving to improve the quality of the education especially of
the higher education, but all the hard work would go into vain
if the teachers are not satisfied. A satisfied teacher would
perform better than a one who is not satisfied.

1. REVIEW OF LITERATURE

Job satisfaction is a combination of emotions that employees
possess towards role they are performing at the work place.
Job Satisfaction is the essential component for employee
motivation and encouragement towards better performance.
According to Newstrom (2007)?, job satisfaction is a set of
favourable or unfavourable feeling and emotions with which
employee view their work and the supervisors need to be
alert about employee job satisfaction level. Hoppok &
Spielgler (1938)2 defines job satisfaction as the integrated set
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of psychological, physiological and environmental
conditions that encourage employees to admit that they are
satisfied or happy with their jobs.

The study of Bilal (2012)* has shown relationship between
job satisfaction and compensation and working conditions.
A teacher should be rewarded and recognized for her
services otherwise his/ her satisfaction level might decrease
which can have an impact on his/ her performance.
Bavendam (2000)° opines that the job satisfaction of teachers
is very important as otherwise their attitude will have an
impact on the learning process of their students. A satisfied
teacher performs well and have positive impact on
performance and quality of teaching and retention rate is also
higher for such teachers.

1. OBJECTIVE OF THE STUDY

The main objective of the study is to rank the various factors
affecting the job satisfaction of the private degree college
teachers in the Visakhapatnam city and to find the most
significant factor influencing the job satisfaction.

V. METHODOLOGY OF THE STUDY

Both the primary and the secondary data were collected for
the study. The secondary data was collected from the
websites and various journals and books. Primary data was
collected by administering a questionnaire to rank the factors
and also through interactions with the teachers directly.

The questionnaire was administered to 250 teachers of
different private post graduate colleges in the

© 2021, IJREAM All Rights Reserved.



Visakhapatnam city who were selected through convenience

sampling technique. Out of these respondents, 61 didn’t
respond or gave incomplete answers. Only 189 responses
were complete and were considered for the study and
analysis.

Henry Garret Ranking method was used as a statistical tool
to rank the 10 factors (namely ability utilization, recognition
& achievement, promotion, compensation, company
policies. Co-workers, nature of work, supervision, working
condition and social status) affecting job satisfaction of
private post graduate college teachers of Visakhapatnam
city.

Henry Garret techniques is used by the researchers in their
study where there are many factors or determinants that need
to be ranked to find out the most significance factor that
influences the respondents. The merits given by the
respondents are converted into ranks by using a formula. In
this technique, respondents assign the rank for all factors and
the outcomes of these ranks are converted into score value
with the help of the following formula:

Percent position = 100 (Rij — 0.5)/Nj

Where Rij = Rank given for the ith variable by jth
respondents

Nj = Number of variables ranked by jth respondent
V.  ANALYSIS AND INTERPRETATION

1.1 Demographic profile of the respondents

Demographic variable Respondents
(In percentages)
GENDER
Male 338
Female 66.2
AGE(IN YEARS)
Less than 30 | 7
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30-40 49.3
40-50 35.2
Above 50 8.5
EDUCATIONAL QUALIFICATION
Degree 35
Masters/ Post Graduate 35.2
Doctorate 61.23
Post Doctorate Fellowship/ Others 0.07
EXPERIENCE (IN YEARS)
Less than 5 10.6
5-10 35.2
10-15 28.2
15-20 10.6
20-25 9.9
More than 25 5.6
MARITAL STATUS

Married 89.4
Unmarried 7.0
Single/ Divorced 35

Source: Primary data
Table 5.1 Demographic profile

Most of the respondents are females (66.2%) as we witness
education sector being dominated by them in the
Visakhapatnam city. The female teachers are able to balance
work and life with the teaching job which usually have fixed
hours of work. This is one of the reasons that married women
choose this field as their career as evident with 89.4% of
married respondents in my study. Most of the respondents
belong to the age group of 30 to 40 years of age and with
61.23% of doctorates. The degree of doctorate is made
mandatory for the teachers of the college and hence we find
a good percentage of doctorates among the respondents.

5.2.1 Henry Garret Ranking method is used to assess which
factors out of the 10 factors selected for the study are most
impactful on job satisfaction of private post graduate college
teachers in Visakhapatnam city. The factors were ranked as
per the ranking method of Henry Garret.

5.2.2 Calculation of respondents Rank for 10 factors of job Satisfaction

Rank
Factors of Job Satisfaction 1 2 3 4 5 6 7 8 9 10
ability utilization 21 21 21 42 28 14 0 0 28 14
Achievement 42 42 49 21 7 7 0 14 7 0
Promotion 35 35 56 35 21 0 0 0 7 0
Compensation 63 21 21 28 7 21 7 0 7 14
company policies 0 14 7 7 35 7 21 14 35 49
Co-workers 0 7 7 21 35 42 14 28 14 21
nature of work 7 21 14 21 42 42 35 0 7 0
Supervision 0 7 0 0 0 7 70 49 28 28
working conditions 0 7 0 0 14 21 21 70 28 28
social status 21 21 7 14 0 28 21 14 21 42

Source: Primary data

Table 5.2: Respondents Ranking for Job Satisfaction factor
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Table 5.2 displays the number of respondents giving the ranks for each factor of job satisfaction. 49 members have ranked the
factor ‘company policy’ in the 101 position and no one has ranked this factor in the first position. 63 respondents have ranked
‘compensation’ in the first position,42 respondents have ranked ‘achievement’ in the 1% position and 35 respondents ranked
‘promotion’ in the 1%t position. These factors are valued important by the respondents towards job satisfaction when compared
to other factors. None of the respondents have ranked ‘company policy’, ‘co-workers’, ‘supervision’ and ‘working condition” in
the 1%t position. Instead, 70 respondents have ranked ‘working conditions’ in 8" position and ‘supervision” in 7™ position. These
factors are not considered important by the respondents towards job satisfaction when compared to the other factors.

5.3 Garret Value with percentage position value

Factors of Job Satisfaction percentage position value Garret value
ability utilization 5 82
Recognition & appreciation 15 70
Promotion 25 63
Compensation 35 58
company policies 45 52
Co-workers 55 48
nature of work 65 42
Supervision 75 36
working conditions 85 29
social status 95 18

Table 5.3: Garret value with percentage position value

The percentage position values for each rank is found by using the formula as given below

Percent position value =100 (R -0.5) / N

Here, N=10 (as there are 10 job satisfaction factors)

Garret value for each rank is found from Henry Garret table for the respective percent position value.

5.4 Henry Garret Rank for Job Satisfaction factors
54.1 Factor total: The factor total is found for each of the 10 factors.

Factors of Job Satisfaction | 1st*82 | 2nd*70 | 3rd*63 | 4th*58 | 5th*52 | 6th*48 | 7th*42 | 8th*36 | 9th*29 | 10th*18 | total

ability utilization 1722 1470 1323 2436 1456 672 0 0 812 252 | 10143
Achievement 3444 2940 3087 1218 364 336 0 504 203 0 | 12096
Promotion 2870 2450 3528 2030 1092 0 0 0 203 0 | 12173
compensation 5166 1470 1323 1624 364 1008 294 0 203 252 | 11704
company policies 0 980 441 406 1820 336 882 504 1015 882 7266
Coworkers 0 490 441 1218 1820 2016 588 1008 406 378 | 8365
nature of work 574 1470 882 1218 2184 2016 1470 0 203 0 | 10017
Supervision 0 490 0 0 0 336 2940 1764 812 504 | 6846
working conditions 0 490 0 0 728 1008 882 2520 812 504 | 6944
social status 1722 1470 441 812 0 1344 882 504 609 756 | 8540

Table 5.4.1: Factor total

5.4.2 Ranking of Job satisfaction factors

Factors of Job Satisfaction Total Average score RANK
ability utilization 10143 53.67

Achievement 12096 64.00 2
Promotion 12173 64.41 1
Compensation 11704 61.93 3
company policies 7266 38.44 8
Coworkers 8365 44.26 7
nature of work 10017 53.00 5
Supervision 6846 36.22 10
working conditions 6944 36.74 9
social status 8540 45.19 6

Table 5.4.2: Ranking of Job satisfaction factors
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The Henry Garret rank is found by calculating average score
for each factor.

Average Score for each factor =Total response for each
factor / Total number of respondents

Here, total number of respondents are 189.

Average score for each factor is calculated using above
formula. The factor with the highest average score is ranked
first. The next highest average score is ranked second and so
on.

VI. DiscussiON & CONCLUSION

Here, the factor promotion has the highest average score of
64.41 and hence is ranked first. Though the vertical levels of
hierarchy are less in any educational institutions and hence
the opportunities of promotion are less, the teachers expect
promotion to senior positions. The factor promotion is the
most significant factor in affecting the job satisfaction of
private college teachers. This implies that those respondents
getting promotion would be highly satisfied when compared
to those not being promoted.

The second most influencing factor is Recognition &
appreciation (average score of 64.00). The teachers are
satisfied if there work and performances are recognised or
appreciated. This motivates them to perform better.
Compensation is ranked 3" (average score of 61.93). A study
by Pronay (2011)¢ and Ghafoor (2012) revealed that the
teachers receiving less salary /compensation were not
satisfied. This shows how important the compensation factor
is for the job satisfaction.

With an average score of 53.67, ability utilization is ranked
4™ by the respondents, nature of work is ranked 5™ (average

! Bretz, R. D., and Thomas, S. L. (1992), “Perceived Equity,

Motivation, and final offer Arbitration in major league
baseball” , Journal of Applied Psychology, p. 280-287.

2 Newstrom, J. W. (2007), “Organizational Behavior”, 12th
edition Tata McGraw-Hill Publishing Company Limited
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3 Hoppok, R., & Spielgler. (1938). “Job Satisfaction”,
Occupations: The Vocational Guidance Journal, 16(7), p.
636-643.
http://onlinelibrary.wiley.com/doi/10.1002/j.21645892.193
8.th00348.x/abstract
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205 | IJREAMV0611070037

DOI : 10.35291/2454-9150.2021.0033

International Journal for Research in Engineering Application & Management (IJREAM)

ISSN : 2454-9150 M0l=06; Issue-10; JAN 2021

score of 53.00) and social status (average score of 45.19) is
ranked 6™ by the respondents.

The factors co-workers (average score of 44.26) and
company policy (average score of 38.44) stands in 7" and 8"
rank as per the respondents. The relationship with the co-
workers and company policy of the college is not so
important for these respondents of Visakhapatnam city.
Working condition (average score of 36.74) is ranked 9" and
supervision (average score of 35.15) is ranked 10™. All these
factors are not so important for the employees.

As per the Herzberg’s two factor theory, the factors namely
co-workers, company policy, working conditions and
supervision belong to the category of Hygiene factors whose
absence will demotivate the employees but the presence do
not motivate them. Hence these factors do not play a big role
in influencing job satisfaction of employees. The factors
namely promotion. Recognition and ability utilization
belong to the category of motivators of Hygiene theory. The
absence of these factors demotivates the employees and
hence the role of these factors is worth enough to influence
the job satisfaction of the employees (Herzberg, et.al, 1957)8.
The factor namely compensation is valued by the
respondents in affecting job satisfaction but this factor
belongs to the Hygiene factor of Herzberg’s theory which
was contradicted by many researchers as compensation is
one of the highly influencing factors of job satisfaction. In
the study of Ghafoor (2012), it was found that the teachers
with higher salary were more satisfied than with teachers of
less salary.
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ABSTRACT

Indian banking sector is under a competitive trench exclusively, both the private and public bank
managements are at a appeal to provide healthier services to their customers in offering valid and efficient
services. Customer satisfaction is most vital part of any organization to lead with profit maximization and its
necessary to learn the key success factors impacting it and which leads to enhance real earning to the bank
and in turn has proven crucial in order to increase customers in number. To develop and sustain business of a
bank, they must ensure quality in customer service that can associate a cordial relationship with the customer.
The present research article is an effort to measure satisfaction level of customers and identify the factors
which promote the future growth of banking services of SBI and ICICI banks sited in Vizag. In banking
sector, the whole range of activity and generation of income spins around the customer satisfaction, over the
perception of bank serviceability.

Key Words: Retail Banking, Customer Satisfaction, Electronic fund transfer, documentation, Security
levels, Serviceability.

l. INTRODUCTION

Banking sector is a companion of government and status of financial development in the Indian economy.
Government not only sets standards but protects and nourishes Indian banks from all types of competition, both
from internal and external environment right from the establishment and nationalisation of banks. Through the
reforms made from liberalisation, privatisation and globalisation the banks are merging with the standards and
quality measures in the international accords. The concept of customer satisfaction was majorly limited to studies
and recommendations from the various committees in early eighties. Since banking has undergone various
reforms and drastic changes have taken place, facing intense competition in the market (Chandhari and Halbrook,
2002). With the emergence of new generation tech-savvy private banks and the expansion of operations of
foreign banks, the banking sector has become too competitive to ignore “customer satisfaction”. Bedi (2010)
mentioned that today's customer is not ready to settle anything less, than his or her expectations. Therefore, it is
evident that banks must get aware of themselves about what customer need is and in fact provide it with a priority
positioning in their policy planning.

In the span of mature and intense competitive pressure, it is imperative that banks have to maintain a robust and
loyal customer base. The augmented internal and external competition in the area of banking has led to the profit
compression compelling them to work proficiently with the available resources. The customer demand for
comfort and security provided in lieu with cash transactions compared to digital services, making the bank
operations more legible. There has been always positive relationship between the banks and their technologized
services to capture market demographics and customers satisfactions with high orientation in service
improvisation. The study of demographics reveals that the banks are facing problem in order to capture new
customers from the market share where it is, costlier than the cost of retaining existing customer. Therefore,
satisfied services of the accounties i.e., educated employees, businessman and youngsters who are a customised
to technically equipped infrastructure and get updated with usage of services are assets for the banks who can
make a positive promotion. Public sector banks are also making efforts to stay in the league of modern tech savvy
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banks, for example online transactions, ATMs, host of products like special savings account and sweep-in-
account, no frills account (merged with the basic savings bank deposits account in 2010 by RBI) and easy receive
accounts, cash back offers in order to promote digitalisation of transactions etc, Private sector banks may have
appeared to be winning the race, but public-sector banks, with their vast client base and unparalleled treasury of
trust, are evolving their own brand of customer-friendliness. Public sector banks have also understood that in the
era of competition, customer satisfaction is the key to success.

1. LITERATURE:

The previous studies mainly reveal the diminishing trends of public sector banks and increasing eminence of new
private sector banks and foreign banks. Sathye (2003) has analysed the productive proficiency of banks in India.
All commercial banks in the market try to sell mere products (Cross-selling), adopt new self-motivated marketing
strategies, to develop new innovative products and to place greater emphasis on both the existing and
insubstantial aspects of their service (Petridon and Glaveli, 2003). As a result of this discriminating competition,
bank service quality has become an increasingly important factor in determining market shares and profitability
in the banking sector (Anderson et al., 1994; Spathis et al., 2002). Perceived service quality is a point of
measurement from a comparison of consumer's expectation with their perceptions of the service delivered by the
supplier (Kangis and Voukelatos, 1997). Groonross defined service quality as a mixture of three elements the
quality of the consumption process itself is the quality of the outcomes of the process; and image of the provider
of the service.

In order, to attain a goal of profit maximization, a company should have a high satisfaction rate from its clients.
Though ultimate intention is to lead profit, substantially compelling the banking sector to pay much and more
attention to satisfy customers (Management library, 2008). Researchers suggest that increased levels of customer
satisfaction and loyalty are frequently attributed, linked to positive outcomes for a firm (Colgate, 1999).
Measuring dimension of rate of customer satisfaction is also a measurement of how products and services
supplied by an industry or bank, surpass customer expectation and it acts as a key performance indicator. This is
due to the fact that one of the factors needed in order to attain high competency and also high competitiveness
with a high market share through an increased, established and well sustained client population.

Need for the study:

Though great study and literature has been constructed on banking and their developments to cope with upgraded
infrastructure and customer service improvement still there is a great dearth which arrives with the customer
perception, their expectations with service orientation, to improve customer loyalty. Both the public and private
sector banks are competing in the market to improve the customer satisfaction to lead with customer loyalty. The
present study is an approach made by the researcher to clear and attain a solution to problem lying between the
customer expectations and provision of services in three different dimensions of the service transaction made by
bankers with two most efficient and popular banks of Vizag city.

Objectives:

1) To know the customer satisfaction level with regarding to fund transfer in SBI a public and ICICI a private
sector bank.

2) To study satisfaction level of a customer in concern with the security levels of both the banks in Vizag.
3) To assess documentation process time and its satisfaction level of both banks in the customer point of view.

Scope and limitations of the study:

The scope of the study is limited to the SBI and ICICI customer services data collected in the district of Vizag
East , Telangana region. The study is pertaining to the period of data collection for six months from Oct 2016 to
March 2017. And the study is limited to its certain locational branches and data collection limitations from the
customer perception revelations.

1. RESEARCH METHODOLOGY:

The research is purely based on the customer data collected through SBI a public sector and ICICI, a private
sector bank. Customers’ opinion was considered in Vizag city respondents to measure their satisfaction level with
the help of a structured questionnaire for the collection of the primary data and the descriptive research has made
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from the secondary data collection for the construction of an article from various sources such as the banks
bulletins, various journals, thesis, and websites.

Sample Size:

Samples of 130 questionnaires were being distributed in the main areas of Maddilapalem, HB colony
seetammadhara and MVP, areas of both ICICI and SBI. Where among those only 80 were returned from the
customers of both banks and 30 of both the bank questionnaires were rejected due to the incomplete data found
and only out of total collected 50 questionnaires were taken in to consideration for comparative study analysis of
both banks in 3:2 ratio.

Hypothesis:

HO1: There is no significant association between the type of bank and customer satisfaction levels towards
electronic fund transfer.

HO2: There is no significant association between type of bank and customer satisfaction levels towards bank
security system.

HO03: There is no significant association between type of bank and customer satisfactions towards documentation
process.

Test of Reliability Table No: 1

Reliability Statistics
Name of Bank Cronbach's Alpha No. of Items
SBI 926 17
ICICI .852 17

The test of reliability has been conducted in order to test the data standards and whether the data is suitable for
further data analysis.

Table No:2
Scale Statistics
Name of Bank Mean Variance *Std. Deviation | No. of Items
SBI 65.25 119.454 10.929 17
ICICI 56.59 45.007 6.709 17

*Std. Deviation- Standard Deviation

Inference: Cronbach’s alpha has been run for a check of their reliability. The above table displays some of the
results obtained. The overall alpha for all items is 0.926 and 0.852 for two respective banks, which is high and
indicates strong internal consistency among the given items.

Ho:: There is no significant association between type of bank and consumer satisfaction levels towards
electronic fund transfer.

Table No: 3
Crosstab
E-fund transfer Total
Particulars Extrem|Satisfie| Somew | Dissatisfied | Extremely
ely d hat dissatisfied
satisfie satisfied
d
Count 1 2 4 15 8 30
SBI % within the o o o o o 100.0
Name of the type of Bank 33% | 6.7% | 13.3% | 50.0% 26.7% %
Bank Count 0 0 12 8 0 20
PV
ICICL ) %o withinthe 1 6o, | ¢ g0 | 60.0% | 40.0% | 0.0% | 1000
type of Bank %
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Count 1 2 16 23 8 50
__ou

Total vowithinthe 1, 5o 14 g0r [ 30,00 | 46.0% | 16.0% | 1000
type of Bank %

The above cross tab (table) indicates that, customers of both the banks are somewhat dissatisfied with e-fund

transfer option but if we find out the satisfaction level of ICICI customers is better than SBI, in case of electronic
fund transfer

Table No: 4
Chi-Square Tests
Particulars Value Degrees of Asymptotic
Freedom Significance. (2-
sided)

Pearson Chi-Square 15.761° 4 .003
Likelihood Ratio 19.586 4 .001
Linear-by-Linear Association 4.027 1 .045

N of Valid Cases 50

a. 6 cells (60.0%) have expected count less than 5. The minimum expected count is .40.

From the above table chi square is significant value is < 0.05, reject null hypothesis. The customer opinion
regarding electronic fund transfer of both transfer is different i.e., the ICICI bank customers are to somewhat
happy comparatively with SBI customers in above test.

Hy,: There is no relation between type of bank and consumer satisfaction levels towards bank security system

Table No: 5
Crosstab
Particulars 17.6Security system inside the bank Total
Extremely | Dissatisfie| Somewhat|Satisfied
dissatisfied d satisfied
Count 3 3 17 7 30
o
SBL| % within the type of |6 600 | 10006 | 56.7% | 23.3% |100.0%
Name of Bank Bank
Count 1 5 14 0 20
o
ICICI % W““‘g;ﬁi Peof | 500 | 25.0% | 70.0% | 0.0% |100.0%
Count 4 8 31 7 50
o
Total o W““‘g;ﬁi Peof | 800 | 16.0% | 62.0% | 14.0% |100.0%

The above cross table value is also reflecting that, ICICI customers are little more satisfied than SBI customers
with reference to bank security system though, both the banks are maintaining good standards in this regard.

Table No: 6
Chi-Square Tests
Particulars Value Degrees of | Asymptotic
Freedom Significance (2-
sided)
Pearson Chi-Square 7.073° 3 .070
Likelihood Ratio 9.533 3 .023
Linear-by-Linear Association 1.607 1 .205
N of Valid Cases 50
a. 6 cells (75.0%) have expected count less than 5. The minimum expected count is
1.60.

From the above table chi square is not significant (sig. (significant) value is > 0.05), no evidence to reject null
hypothesis. Almost both the banks in the Vizag East city are maintaining good security system for their premises
to protect customer’s valuable money and jewellery, the same reflected in above study also.
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Hos: There is no significant association between type of bank and consumer satisfactions towards documentation
process.

Table No: 7
Crosstab
Particulars Speed of Documentation Total
Extremely | Dissatisfie | Somewhat | Satisfie
dissatisfied d satisfied d
Count 3 8 11 8 30
SBI %Withigggli wpeof | 1600 | 267% | 36.7% |26.7% [100.0%
Name of Bank Count 1 10 9 0 20
.
Icict /"Wlthgﬂ; wpeof | so00 | 50.0% | 45.0% | 0.0% |100.0%
Count 4 18 20 8 50
.
Total % W“hlg;ﬂl‘z peof | en0s | 36.0% | 40.0% |16.0% |100.0%

The above analysis table indicates that with respect to documentation process both the banks’ customers are

partially satisfied with the process and to some extent the dissatisfaction level is high with the ICICI the private
sector bank compared to SBI a public-sector bank.

Table No: 8
Chi-Square Tests
Particulars Value Degrees of Asymptotic
Freedom |Significance (2-sided)
Pearson Chi-Square 7.731° 3 .052
Likelihood Ratio 10.546 3 .014
Linear-by-Linear Association 2.649 1 .104
N of Valid Cases 50
a. 4 cells (50.0%) have expected count less than 5. The minimum expected count is 1.60.

From the above table chi square is significant (sig. (significant) value is <= 0.05), reject null hypothesis. Though
SBI bank documentation process was little lengthy and tedious compare with ICICI bank documentation
processing. The ICICI customers are feeling dissatisfaction with bank documentation time and process as a point
of negligence towards the customers’ requirements with speediness.

Table No: 9
Null Hypotheses Significant Result
Value
HO1: There is no significant association between type of bank
and consumer satisfaction levels towards electronic fund 0.003 Rejected
transfer.
HO02: There is no significant association between type of bank
and consumer satisfaction levels towards bank security system. 0.070 Accepted
HO03: There is no significant association between type of bank 0.052
and consumer satisfactions towards documentation process. Rejected

Regression (Overall Customer Satisfaction)

Table No: 10

| Model Summary |
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Name of Bank Model R R Square | Adjusted R Square | Std. Error
of the

Estimate
SBI 1 .814° .663 .593 7921
ICICI 1 952 907 873 4799

1. Predictors: (Constant), 1.a. Communication with customers, 1.b. Maintenance of documents, 1.c.
Security system inside the bank, 1.d. Speed of documentation, le. Locker facilities

2. Predictors: (Constant), 2. a. Communication with customers, 2. b. Speed of documentation, 2. c.
Maintenance of documents, 2. d. Locker facilities, 2.e. Security system inside the bank

Regression (Overall Customer Satisfaction)

R: represents the multiple correlation coefficients with a range lies between 0 and +1. Since the R value of 0.757
it means dependent variable of overall bank customer satisfaction is positively correlated with independent
variables. The variables are e-fund transfer, Bank Security system and complaint redressal time followed by

documents maintenance.

R square: represents the coefficient of determination and ranges between 0 and 1. Since the R square value is
0.573, it means 57.3 % of the variation explained by dependent variable in terms of independent variables.

Analysis through Anova

Table No: 11
ANOVA®
Name of Bank Model Sum of Squares [Degrees off Mean F Significa
freedom | Square nce
Regression 29.642 5 5.928 9.449 .000°
SBI 1 Residual 15.058 24 .627
Total 44.700 29
Regression 31.326 5 6.265 | 27.203 | .000°
ICICI 1 Residual 3.224 14 230
Total 34.550 19

1. Dependent Variable:1 OVERALL CUSTOMER SATISFACTION

2. Predictors: (Constant), 2. a. Communication with customers, 2. b. Maintenance of documents, 2.c.
Speed of documentation, 2.e. locker facilities, 2.f. Security system inside the bank.

3. Predictors: (Constant), 3. a. Communication with customers, 3. b. Speed of documentation, 3.c.
Maintenance of documents, 3.d. Locker facilities, 3.e. Security system inside the bank

From the ANOVA table F, Where sig.(significant) Value is 0.000 < 0.05 it means that the dependent variable

overall customer satisfaction is more efficient.

Table No: 12
Coefficients
Type of Model Unstandardized Standardized t Significance
Bank Cocfficients Coefficients | (regression
B (Slope Line) |Standar Beta coefficient)
d Error
(Constant) -2.036 1.023 -1.990 .058
1.a. Security system
g inside the bank .059 194 .041 .305 763
5 1.b. Maintenance of 535 300 | 308 1782 087
S documents
S 1.c. Speed of 133 216 103 618 542
= documentation
£ 1.d. Locker facilities .556 246 441 2.264 .033
I.e. Communication 283 241 237 1173 252
with customers
25— (Constant) -8.105 1.004 -8.072 .000
Sg= 2.a. Security system
= Q o - - -
£ 39 inside the bank .286 298 125 961 353
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2.b. Maintenance of 1391 305 527 4.557 000
documents
2.c. Speed of 1.567 304 695 5.148 .000
documentation
2.d. Locker facilities 269 135 254 1.984 067
2.¢. Communication 222 140 181 1.586 135
with customers
a. Dependent Variable: OVERALL CUSTOMER SATISFACTION

From the above table the required multiple regression line is

Overall Customer Satisfaction (public sector banks) = -2.036 + 0.059 (Security system inside the bank) +
0.535 (maintenance of documents) + 0.133 (speed of documentation) + 0.556 (Locker facilities) +
0.283(Communication with customers)

Overall Customer Satisfaction (private sector banks) = -8.105 - 0.286 (Security system inside the bank) +
1.391 (maintenance of documents) + 1.567 (speed of documentation) + 0.269 (Locker facilities) +
0.222(Communication with customers)

V. DISCUSSION OF RESULTS:

Due to the wide variation of the responses and perceptions of both public and private bank customers, banks need
to improve their weak areas of performance. This study derived on the basis from various data analysis made and
also proved through the empirical findings with respect to customer satisfaction. To outline, the outcome of this
research which led us to the following conclusion and guiding principle for implication in both public sector &
private sector banks (specifically SBI and ICICI):

1. To be successful in banking sector, banks must provide service to their customer that at least meet or better if
exceeds their expectations. And the present study will provide some sort of guidelines to the policy makers
(managers) of banks to take appropriate decision to improve the quality of services in Indian banking according
to the needs and requirements of their customers and better communication as a priority measure as to withhold
the customer in long run.

2. The customer satisfaction in terms of quality-oriented service is a relational marketing paradigm. The
relationships are mostly viewed from the perspective of the organization providing services. For a service firm, in
our case the banks, to build up a strong relationship is an important factor, and it can be achieved by increased
satisfaction in customer and make him or her delight with improved efficiency in service quality.

V. CONCLUSION:

The Indian banking sector has witnessed heightened competition with many banks coming up with all their
potentialities and using their global strength to their advantage in order to establish themselves in the market.
Private Banks seem to have satisfied customers with good services and they have been successful in retaining its
customers by providing better facilities than Public sector Banks. But, still Private Banks need to go a long way
to become customer’s first preference. In an economy of innovative technologies and changing markets, each
service quality variable has become important. New financial products and services innovative and which can
fulfil the requirements and urgency needs of the clients must be introduced to stay competent in the market.
Success mantra could be customer centric orientation, where the organization builds long term strategic
relationships with its customers and private sector banks have been successful in achieving such relationship with
customers however public-sector banks have to improve in this gap area. Private banks need to concentrate more
on their credit facilities and insurance services since customers do not have a very good opinion about these
facilities being offered by them. Public sector banks enjoy the trust of the customers, which they have been
leveraging to stay in the race however they need to improve their service quality by improving their physical
facility, infrastructure and most importantly giving proper soft skill trainings to their employees especially in
public sector bank. The efforts must be made in the direction to enhance the retail banking experience.
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ABSTRACT

The purpose of this paper is to make an analysis of the determinants of dividend policy for select
manufacturing companies in India. This research topic is one of the advanced topics in corporate finance, and
It has its worth doing research in the area of Dividend policy. In this research paper, a sample of four
manufacturing companies listed at Bombay stock exchange has been selected using convenience sampling
and were considered for analysis. This study re-examines the association between the various factors that
have bearing on the dividend decision of the firm on the basis of annual reports of the companies listed in
Bombay stock exchange for the period of 2015-2020 by using statistical methods. From the review of the
literature, the researcher identified the factors like price earnings ratio, age of the firm, leverage ratio, return
on equity, return on equity and earnings per share which affect the dividend pay-out ratio of the company.
The empirical evidence from this study reveals that price earnings ratio, leverage ratio, earnings per share
have significant impact on the equity dividend and also good predictors of equity dividend in the
manufacturing sector.

Key words: dividend, manufacturing industry, dividend pay-out ratio, P/E ratio, leverage ratio,
earnings per share

l. INTRODUCTION

Dividend decision is considered as one of the three major decisions of financial management (financial, investing,
dividend decision). The decision regarding dividend pay-out is a crucial decision as it determines the amount to
be distributed among shareholders of the firm and the amount to be retained by the firm itself for reinvestment
purpose. Here, the important internal source to the firm is retained earnings which plays a crucial role in the
growth of the firm. The sharing of the available and accumulated profits among the existing shareholders is
known as Dividend. The dividend decision will be greatly influenced by investment opportunities available to the
firm and value of the firm. Every firm has its own dividend policy having a classification of the Dividend
distribution and the retained earnings to ultimately having optimum mix of the both in achieving the
maximisation of the wealth to the shareholders, which results finally in the form of high share price. Earnings are
one of the most important factors that decide the quantum of dividend to be paid. In general, higher the earnings,
will result in higher the level of the dividends. Dividend payment decisions are signals to the investor regarding
what the incumbent management thinks about the future of the firm. The payment of a high dividend is
considered a positive symptom and vice-versa, which may result in an up or down of the share price. There are
so many determinants affect the dividend payment, and they communicate valuation of the firms. It is not
challenging task to pick out the variables which impact the dividend payment decisions, however, but difficult to
determine is how these factors interrelate among themselves. Since a large number of factors are influencing the
level dividend of a company, in this study has researchers attempt to identify the factors that affect the dividend
in select companies which belong to the manufacturing industry

www.turkjphysiotherrehabil.org 2140



http://www.turkjphysiotherrehabil.org/�

Turkish Journal of Physiotherapy and Rehabilitation; 32(3)
ISSN 2651-4451 | -1 SSN 2651-446X

The rest of the paper is organized as follows: section 2 presents a brief background of the manufacturing industry
in India. Section 3 reviews of the existing literature. Section 4 presents need for the study. Section 5 objectives of
the present study. Section 6 describes hypothesis of study. section 7 research methodology. Section 8 discussion.
Finally, section 9 conclusion.

1. BRIEF BACKGROUND OF INDIAN MANUFACTURING INDUSTRY

The manufacturing sector in India went through various phases of development which had a tremendous impact
on the Indian economy. Since 1947, the manufacturing sector has gone through the following phases; they can be
like from 1950 to 19560 , a basic industrial foundation, between the 1960 to 1980 government interference and
the Government holding of the major strategic and the Non-strategic sectors in the manufacturing sector, from
1990s, the P.V.Narasimha Rao government had come up with LPG model to liberalise, Privatise, and globalise
the Indian industrial sector, which can be known as turning point to the enhanced development of the Indian
economy along with enhanced contribution from service sector to the GDP during the last two decades.(source).
Generally, Employment creation is an important integral part of the policy formations in a nation like India
which may help in achieving Inclusive growth. Recently, the Prime Minister of India has come up with a new
initiative to create purposeful employment opportunities as well as with an objective of achieving part of the
contribution to be made by the industrial sector to GDP is 25% which was named as Make in India flagship
scheme in the year 2014(source).

This initiative has created a new phase to several sectors, and also opportunities to Indian companies along with
enhanced investments. Those can be categorised into various manufacturing, research and development,
partnerships and collaborations or joint ventures, etc. Due to this scheme, both internationalisation and
localisation were made possible by reaching the nook and corner of the country. The other factors that attracted
the investors are, the huge Market base, Middle class growth phase, demographic dividend and the political
stability that made India a trustworthy destination for investments. MII has made all the start-ups to come
forward to encash their new ideas and to make India sustainable. The upcoming prospectus of the Indian
manufacturing sector contribute majorly towards the GDP as a whole. The shift of the scenario of the world
economy, and the international market is going to bring a profound impact on the Indian manufacturing sector in
the short, medium, and long run.

1. REVIEW OF LITERATURE:

Krishna(1963) said that a bird in the hand theory related to dividend distribution. Based on this theory investors
are risk free in nature and their prefer dividend income rather than capital gain. The fundamental reason for
equity market are uncertain and also information imbalance in the equity market system because investors are
prefer dividend payment and not think about capital gains .

Husam et al(2007) scrutinize the determinants of corporate dividend policy in the context of Jordanian companies
.this research attempt found that dividend payment decision are mainly dependent determinants on shareholders’
interest and the government and further determinants are profitability of company, age of firm and size of firm

Bhattacharya(1979) did not accept the bird in hand theory because compared to dividend capital gains give more
advantage to investors and also suggested that the level of dividend depends on the firm's accepted risk.

Mistry (2011) endeavoured to discover the influence of the factors affecting dividend decision of Indian cement
industry a division of time from 2004-05 to 2008-09 based on secondary information of 28 out of 36 listed public
firms listed NSE. This study shows that selected factors are significantly influence the dividend decision and also
identify that confidently effect the chance in total assets and profitability of firm’s and changes in the inventory
turnover ratio and retained earnings of the company adversely affect dividend decision.

Rao and Sarma (1971) administered determinants of dividends of public and private limited enterprises -an
empirical study. This study attempt revealed that the basic Lintner model was adequate to describe the dividend
behaviour in the case of the majority of the industries such as coal mining, sugar, jute textiles, chemicals and
cement industries.

V. NEED FOR THE STUDY

A number of studies talk about the determinants of corporate dividend policy. This study focuses on the
various factors and the determinants of the dividend. There is a positive correlation between the profitability of
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the company and the dividend paid by the company, that is the direct relationship. But here the profitability is
being influenced by both the internal factors and the external factors relating to the company. These factors are
useful and important for investors and managers. The awareness of adopting dividend policy is very important for
investors and managers because the investors are interested in the information about dividend policies, managers
will also tend to predict annual dividend and its distributable percentage so that they can forecast their cash
budget and investment policies. This study may be useful to the investors for evaluating the efficiency of the
companies for investment purposes, and also sensitize the shareholders about the company's stand regarding the
profits. The results of the study help the top-level management to understand the o determinants of the dividend
in a better manner, so the researcher has considered the topic as advancing in nature. This study tries to contribute
to the existing literature through finding out the determinants of dividend policy in the manufacturing sector. The
study also focuses on finding out the factors that might influence the determinants of dividend payment in select
manufacturing companies.

V. OBJECTIVESOF THE STUDY

The main objective of this study is to empirically analyse the determinants of dividend policy. The following are
the specific objectives of the paper.

To analyse the dividend determinants of select companies in the Indian manufacturing sector.

To analyse the variation in the impact of dividend pay-out ratio due to price earnings ratio, age of the
firm, leverage and profitability of select companies in manufacturing companies in India.

V1. HYPOTHESISES OF THE RESEARCH

HO1: There is no significant impact of price earnings ratio on dividend policy.
HO02: There is no significant impact of leverage ratio on dividend policy.
HO3: There is no significant impact of Earnings per share on dividend policy.

VII. RESERCH METHODOLOGY;

Variables used in this research dividend pay-out ratio of the firm is taken as the dependent variable, whereas age
of the firm, price earnings ratio, leverage and profitability are taken as the independent variables.

Cash Dividend

Net Profit x 100

Dividend pay-out ratio =

The dividend pay-out ratio provides an idea of how well earnings support the dividend payment. Age of the firm
is the number of the activity years of the company which is acquired through the difference between the current
year of the establishing the company.

Market value per share

Price earnings ratio = -
Earnings per share

Higher price earnings ratio indicates that investors are anticipating higher growth in the future.

Total debt (short term and long term debts)
Total share holder's fund

Leverage =

Profitability of the firm is measured by three parameters i.e., return on equity (ROE), Return on assets (ROA),
Earnings per share (EPS).

__ Net profit after preference dividend

ROE
0 Book value of equity capital
Net Profit
ROA = _Net Profit
Total asstes
Net Profit
EPS = !

Numbe r of Equity shares out standing
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VIIl.  DISCUSSION

For the present study a sample of four manufacturing companies listed at Bombay stock exchange (BSE) has
been selected using convenience sampling for the period of five years i.e., 2015-16 to 2019-20. Every year is
taken to mean an accounting year of the company consisting of twelve months. The companies considered for
analysis in this study are Asian paints Itd, Ultra tech Itd, GHCL ltd, Titan Itd. The data have been collected from
money control.com and companies’ website.

Empirical Results:
Table-1: Model Summary:

Model R R Square Adjusted R Std. Error of | F-Value | P-value
Square the Estimate

1 991% 982 930 1.10073 18.600 | 0.168"

2 946" .894 577 2.69772 2.819 0.407°

3 .996" 991 .965 6.87720 37.786 | 0.119°

4 725% .526 -.895 27.552319 3.721 0.024°

1. Predictors: (Constant), Return on Assets, Leverage ratio, Earnings per share
2. Predictors: (Constant), Price earnings ratio, Earnings per share, Return on Assets
3. Predictors: (Constant), Return on Assets, Earnings per share, Leverage ratio
4. Predictors: (Constant), Return on Assets, Leverage ratio, Earnings per share

The models for dividend pay-out ratio based Return on Assets, Leverage ratio, Earnings per share, Price earnings
ratio are formulated based primary data and shown in the above table. In the above table, the first model has
shown for Asian paints. Here, the dependent variable is "dividend pay-out ratio" and independent variables are
"Return on Assets, Leverage ratio, Earnings per share". It is observed from the above table that there is a positive
correlation (0.991) dependent and independent variable. The R-square value (0.982) represents that the model can
explain 98.2 percent of the data.

The second model has shown for GHCL. Here, the dependent variable is "dividend pay-out ratio" and
independent variables are "Price earnings ratio, Earnings per share, Return on Assets". It is observed from the
above table that there is a positive correlation (0.946) dependent and independent variable. The R-square value
(0.94.6) represents that the model can explain 98.2 percent of the data.

The third model has shown for Ultratech. Here, the dependent variable is "dividend pay-out ratio" and
independent variables are "Return on Assets, Earnings per share, Leverage ratio". It is observed from the above
table that there is a positive correlation (0.996) dependent and independent variable. The R-square value (0.991)
represents that the model can explain 99.1 percent of the data.

The fourth model has shown for Titan. Here, the dependent variable is "dividend pay-out ratio" and independent
variables are "Return on Assets, Leverage ratio, Earnings per share". It is observed from the above table that there
is a positive correlation (0.725) dependent and independent variable. The R-square value (0.526) represents that
the model can explain 52.6 percent of the data.

Combined Regression of Return on assets:

In the table below, the regression model for "dividend pay-out ratio" based on "Return on assets, Price earnings
ratio, Earnings per share, Leverage ratio, Age of the firm" by considering all the select companies together. It is
observed that the correlation between dependent and variables is 0.755.

Table-2: Model summary of Return on assets

Model R R Square | Adjusted R Square | Std. Error of the Estimate | F-Value | P-value
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| 1 [755°] 571 | 417 | 19.749237 | 3.721 | 024" |

a. Predictors: (Constant), Return on Assets, Price earnings ratio, Earnings per share, Leverage ratio, Age of the
firm

The table shows a model description of regression analysis. The R-Square statistic is a widely used metric for
assessing model fit. The R-square is equal to 1 minus the residual uncertainty ratio. The modified R% also known
as the coefficient of multiple determinations, is the percentage of variation in the dependent variable explained by
the independent variables independently or jointly. The ability to estimate Return on assets was discovered in the
learning and growth section (R* = 57.1). The R* value in this model suggests that the Return on assets will
explain 57.1 percent of the reported differences in return on assets. The remaining 42.9 percent is unaccounted
for, suggesting that the remaining 42.9 percent of the return on assets is attributed to causes not found in the
model. The F value (F=3.721 and P 0.024) indicates that this variation is extremely important. It gives the
specifics of the model parameters (the beta values) as well as their importance. It indicates that 3, was the Y-
intercept and that this is the constant's value . So, according to the table, B is -96.86 which means that when no
predictors exist (when X=0), the model assumes that the B, will be -96.86. Since B;, an improvement in one unit
of investment results in a 0.429 fold increase in total return. Other variables of 3 values are 0.414, 21.54 and so
on.

Table-3: Un-standardized Coefficients

Standardized

Un-standardized Coefficients] Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) -96.865 61.977 -1.563 .140
Age of the firm 429 519 .305 .826 422
Price earnings ratio 414 .260 .386 1.592 134
Leverage ratio 21.546 20.218 320 1.066 305

Earnings per share 445 154 751 2.901 012 *
Return on Assets 314.385 235.136 .586 1.337 203
a. Dependent Variable: Dividend pay-out ratio

* Significance at 0.05.
IX. CONCLUSION:

This paper aims to understand the determinants of dividend policy of the manufacturing sector in India. The paper
was based on a sample of four manufacturing companies; these are Asian paints Itd, Ultratech 1td, GHCL Itd and
Titan Itd. The study uses combined evaluation for analysing the variables that have an impact on dividend pay-
out ratio of the firm viz. price earnings ratio, leverage ratio, earnings per share. These factors were then subjected
to multiple regression analysis with the dividend pay-out as the dependent variable and further it is observed that
there is significant impact of divided pay-out is on Earnings per share. Thus, it is important to determine the
deterministic element in dividend because it helps in deduction of investor risk in the expected receipt yield and
on the other hand managers will adopt dividend policies with more awareness. Since the dividend policy affects
many elements, these elements could be found in empirical research in the stock market on account of prevailing
conditions on these stock markets.
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ANNEXURES: DATA TAKEN FOR REGRESSION

1. Datafor Asin Paints:
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Asian Dividend Age of Price Leverage Earnings Return on
paints pay-out the firm earnings ratio per share Assets
ratio ratio
2015-16 46.62 73 52.009 1.4723 16.92 0.184
2016 — 17 47.03 74 57.074 1.4694 18.80 0.190
2017 — 18 55.97 75 56.962 1.4859 19.75 0.182
201819 54.07 76 67.026 1.4798 22.26 0.143
2019 - 20 77.29 77 57.101 1.4373 27.67 0.199
Model| R |R Square | Adjusted R Square Std. Error of the Estimate
1 ].991°] .982 930 1.10073

a. Predictors: (Constant), Return on Assets, Leverage ratio, Earnings per share

ANOVA®
Model Sum of Squares |df| Mean Square F Sig.
1| Regression 67.607 3 22.536 18.600 | .168"
Residual 1.212 1 1.212
Total 68.819 4

a. Dependent Variable: Dividend pay-out ratio

b. Predictors: (Constant), Return on Assets, Leverage ratio, Earnings per share

2. Datafor GHCL:

Model
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GHCL Dividend Age of Price Leverage | Earnings per | Return on
pay-out ratio | the firm earnings ratio share Assets
ratio

2015-16 8.60 32 4.653 2.814 25.57 0.087
2016 - 17 12.88 33 6.826 2.566 38.82 0.111
2017 - 18 9.29 34 7.00 2.234 37.32 0.101
2018 -19 13.44 35 6.670 2.051 36.88 0.090
2019 -20 19.01 36 1.999 1.922 41.51 0.095

N9 9o o No
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ANOVA*
Model Sum of Squares df| Mean Square F Sig.
1| Regression 61.541 3 20.514 2.819 | .407°
Residual 7.278 1 7.278
Total 68.819 4

a. Dependent Variable: Dividend pay-out ratio

b. Predictors: (Constant), Price earnings ratio, Earnings per share, Return on Assets

3. Datafor Ultratech

Ultratech Dividend Age of Price Leverage | Earnings per | Return on
pay-out ratio | the firm earnings ratio share Assets
ratio
2015-16 11.32 32 40.416 1.825 79.25 0.0574
201617 11.82 33 41.612 1.640 95.74 0.066
201718 14.62 34 50.695 2.097 81.27 0.0415
201819 73.67 35 47.551 2.482 84.33 0.0346
2019 - 20 84.91 36 16.907 1.875 189.15 0.0752
Model Summary
Model| R | R Square| Adjusted R Square Std. Error of the Estimate
1 1.996" 991 965 6.87720
a. Predictors: (Constant), Return on Assets, Earnings per share, Leverage ratio
ANOVA*
Model Sum of Squares |df| Mean Square F Sig.
1| Regression 5361.401 3 1787.134 37.786 | .119°
Residual 47.296 1 47.296
Total 5408.697 4

a. Dependent Variable: Dividend pay-out ratio

b. Predictors: (Constant), Return on Assets, Earnings per share, Leverage ratio

4. Datafor Titan

Titan Dividend Age of Price Leverage | Earnings per | Return on
pay-out the firm earnings ratio share Assets
ratio ratio

2015-16 55.87 31 41.509 1.814 7.95 0.110
2016 -17 0.465 32 54.195 1.928 8.58 0.091
2017 -18 23.85 33 73.282 1.809 13.10 0.123
2018 -19 28.91 34 74.289 1.855 15.48 0.119
2019-20 35.28 35 51.117 1.932 17.90 0.115

Model Summary
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Model

R | R Square | Adjusted R Square

Std. Error of the Estimate

1

J725% 526

-.895

27.552319

a. Predictors: (Constant), Return on Assets, Leverage ratio, Earnings per share

ANOVA*
Model Sum of Squares  |df| Mean Square F Sig.
1| Regression 843.004 3 281.001 370 | .801°
Residual 759.130 1 759.130
Total 1602.134 4

a. Dependent Variable: Dividend pay-out ratio

b. Predictors: (Constant), Return on Assets, Leverage ratio, Earnings per share

Combined Regression:

Model Summary

Model R

R Square

Adjusted R Square

Std. Error of the Estimate

1 755%

571

417

19.749237

a. Predictors: (Constant), Return on Assets, Price earnings ratio, Earnings per share, Leverage

ratio, Age of the firm

ANOVA?*
Model Sum of Squares df Mean Square F Sig.
1 Regression 7257.025 5 1451.405 3.721 .024
Residual 5460.453 14 390.032
Total 12717.478 19

a. Dependent Variable: Dividend pay-out ratio

b. Predictors: (Constant), Return on Assets, Price earnings ratio, Earnings per share, Leverage ratio, Age of the firm
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Abstract - This paper reflects an exclusive low-cost general study purpose developing board
for the family of AVR microcontrollers based multi component device for multiple purpose
electronics learning; has been deployed. The intention behind this design is to endorse the
graduates and scholars to exercise and at the same time to explore AVR microcontroller
capability [1] with many of the communication protocols easy. It can be able to integrate on-
board and off-board peripheral devices such as: various types of keypads, LED arrays
USART devices, integrated ADCs and LCD display devices to design a unique and versatile
test and study platform. The users group can simply be engaged in the development of this
platform, and can use it as reference to application development. Significant effort was
devoted to hardware development. The configuration of this device results in usage easiness,
low cost and the provision of expanded flexibility in connecting the off- board peripherals to
the microcontroller. This developed board is highly useful to those laboratories with limited

funds [2], and as a microcontroller trainer board for teacher-learner community.

Keywords: Low-cost, ATmega8535 microcontroller, development board, learning with

microcontrollers and versatile test and study platform.

I. INTRODUCTION

Microcontrollers and Microprocessors are commonly useful for many industry
applications: automobile industry, motor-control units, medical field, office machinery,

remote controllers, electronic devices, robotics and other areas of industry. Due to these



reasons, it was an important applied course in the department of electrical/electronics and
engineering in computer of all universities [3-5]. Thus, without limitations, it was necessary
to know the vast fields of integrated circuit devices.

Many microprocessor/microcontroller based training boards are available in the
microcontroller market by many individuals. However, the common problem among them is
that, the connections between the microcontroller and peripheral devices get permanently
fixed on the PCB. For an instance, the connections of a touch pad, an LCD, analog/digital
data readers and the display unit are permanently soldered to specific microcontroller pins.
During the process of writing a program, due to the permanent fixtures, flexibility in
detachment may loss. Moreover, the change of connections of the peripheral devices to be
applied to different pins of the microcontroller may not be possible. Another problem is that,
the designed microcontroller training board lack of other peripheral devices to be used in the
application [6].

By considering all those difficulties, hardware peripheral flexibility was provided to
microcontroller development board which was developed and designed in this study. This
board does not contains any onboard peripherals, but the flexibility is that, the user can
connect a key pad / group of buttons, a group of LEDs, LCD screen, a 7-segments display, an
analog input, an external EEPROM, step motor, buzzer, real-time clock, temperature sensor,
universal serial bus (USB) and a serial communicating unit. In any of all these components,
no connection can inhibits the programmer. All the industrial applications will be executed
without any limitations of designing through using this training board [7].

Hence the motivation of this paper is that to design and develop a low-cost and basic
general purpose (AVR) ATMEGAS8535 microcontroller based student training board without
fixed peripheral devices [9, 11].

1. ATmega8535 MICROCONTROLLER

ATmega8535 is one of the most developed microcontrollers in the family of AVR
enhanced RISC architecture. It was highly preferred for industrial, automobile and for
medical applications and also for consumer electronics, since the architecture is more code
efficient while achieving throughputs up to ten times faster than conventional CISC

microcontrollers [9].



The ATmega8535 is a low-power cMOS 8-bit microcontroller based on the AVR
enhanced RISC architecture. By executing instructions in a single clock cycle, the
ATmega8535 achieves throughputs approaching 1 MIPS (Million Instructions Per Second)
per MHz allowing the system designed to optimize power consumption versus processing
speed. AVR core combines a rich instruction set with 32 general purpose working registers
[13]. All 32 registers are directly connected to the Arithmetic Logic Unit (ALU), allowing
two independent registers to be accessed in one single instruction executed in one clock
cycle. Fig. 1 shows the pin diagram of ATmega8535 microcontroller [11].

ATmega8535 features:

= 8K bytes of In-System Programmable Flash with Read-While-Write capabilities
= 512 bytes EEPROM, 512 bytes SRAM

= 32 general purpose 1/0O lines and 32 general purpose working registers

= 3 -Timer/Counters with compare modes, internal and external interrupts

= aserial programmable USART and a byte oriented Two-wire Serial Interface

= an 8-channel, 10-bit ADC with optional differential input stage

= aprogrammable Watchdog Timer with Internal Oscillator

= An SPI serial port and six software selectable power saving modes.

-
(XCK/TO) PBD [ 1 40 O PAD (ADCO)
(T1) PB1 [ 2 39 [ PAa1 (ADC1)
(INTZ/AIND) PB2 ] 3 38 O PA2 (ADC2)
(OCO/AINT) PB3 [ 4 37 [0 PA3 (ADC3)
(53) PB4 ] 5 36 O Pa4 (ADC4)
(MOSI) PB5 ] 6 35 [0 PA5 (ADCSH)
(MISO) PB6 ] 7 34 O PAG (ADCE)
(SCK) PB7 ] 8 33 [0 PAT (ADCT)
RESET ] 9 32 [0 AREF
vcec O 10 31 [0 GND
GND ] 11 30 O AVCC
XTAL2 ] 12 29 [0 PC7 (TOSC2)
XTAL1 ] 13 28 [0 PC6 (TOSC1)
(RXD) PDO ] 14 27 O Pcs
(TXD) PD1 [ 15 26 O Pc4
(INTO) PD2 ] 16 25 O pPc3
(INT1) PD3 ] 17 24 O PC2
(OC1B) PD4 ] 18 23 O PC1 (SDA)
(OC1A) PD5 ] 19 22 O Pco (sCL)
(ICP1) PD6 ] 20 21 [OJ PD7 (OC2)

Fig. 1 Pinout diagram of ATmega8535



VOLUME 20 Levant Journal ISSUE 7 2021

I11. DESIGN OF ATmega8535 TRAINING BOARD

While designing this microcontroller based development board, the circuit diagrams
of all the sub-units were separately drawn and the hardware was tested in order to determine
whether it works. The circuit diagram was drawn using ISIS (it is the software used to draw
schematics and simulate the circuits in real time) component of PROTEUS program during
the process of designing is seen in Fig. 2. Through the same, other units of the board were
also designed,; their circuit diagrams were as shown in Fig.3. After all the units of the training
board were designed similarly, it was proceeded to draw the printed circuit [8].

The AVR general purpose development board is made from a single sided non-PTH
(plated-through holes) Printed circuit board (PCB). This board can work on 7V to 15V AC or
DC power supply. It has on-board built-in reverse polarity protection system. IC-7805 a
voltage regulator has a heat sink for heat dissipation so that it can supply 1-ampere current
continuously without getting over heated. It has reset power —on switches. All the ports of the
microcontroller are connected to a standard 10 pin box header connectors. Open pads are
provided for connecting the microcontroller's pins to for external peripheral devices. The

flexibility of this board is that the user can add the required additional external components
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ATmegag Development Board

Fig. 2 Circuit diagram drawn during the process of designing ATmega8535 training board
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Fig. 3 Additional circuits for on-board and off-board connection with ATmega8535 training
board

In order to avoid possible designing flaws while drawing the printed circuit, the 3D
form of the board which is seen in Fig. 4 was examined with utmost care.
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Fig. 4 3D form of the component layout of the PCB
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Under proper executed controls, it was proceeded to print the printed circuit
board, the final form is as seen in Fig. 5 was obtained. While developing this trainer board,
the fixed connections were avoided in order to provide flexibility in the connections between

the microcontroller and the peripherals [15].
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Fig. 5 Main board PCB layout with mounted components for ATmega8535/16/32

IV. SPECIFICATIONS AND FEATURES OF THE DESIGN

Features of the main board
= Pin compatible with 40 pin AVR and AT89S5x family of microcontrollers
= Single sided PCB, header for four 1/0 ports, ISP port and RS-232 port
= Built in +5V voltage regulator LM7805 with attached heat sink
= Builtin +5V and +12V DC (depend on input voltage) with terminal screw connector
for further expansion
= Onboard In System Programmer header

= Four 10 pin box connector for general purpose interfacing
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Specifications for the connection of off-board (external) peripherals
= ATmega 16/32 Microcontroller

LCD Display Interface

= Qutput LED’s 8 in number

= Four data switches

= Stepper motor interface

= Provision for external power supply: 5V, 12V, -12V, GND.

= USB Interface using Rx/Tx of MCU for uploading/downloading

= Software supports up to Windows 7 and later

V. OTHER COMPONENTS OF THE DESIGNED BOARD

MAX232 is an integrated circuit that converts signals from an RS-232 serial port to
signals suitable for use in TTL compatible digital logic circuits. It is a dual driver/receiver
and typically converts the Rx, Tx, CTS and RTS signals. The drivers provide RS-232 voltage
level outputs (approximately = 7.5 V) from a single + 5V supply via on-chip charge pumps
and external capacitors. This makes it useful for implementing RS-232 in devices. The
receivers reduce RS-232 inputs (which may be as high as £ 25V) to standard 5V TTL levels.
These receivers have a typical threshold of 1.3V and a typical hysteresis of 0.5 Voltage
levels.

VI. RESULTS AND DISCUSSION

This paper describes a simple interface for a multipurpose electronic microcontroller
learning tool that can be used for various applications. It is a low-cost device since we have
used limited number of electronic components such as ATmega8535 microcontroller and
MAX232. The concept of using a generalized board for several applications can be extended
for the development of any complicated system. This training board was exclusively designed
for a specific task can be modified for any other similar task by simply changing the program
using In-System Programming (ISP) [16].

The ATmega8535 training board was introduced to the students of undergraduates
and graduates [14]. In this study, a development board was sheathed ATmega8535/16/32
could be programmed and various written programs could be tested without any limitations.

The training boards designed up to now, the connection between the microcontroller and the



peripheral devices has been fixedly executed through a printed circuit board. For example,
the LCD, graphic LCD, touch panel, analog data reading or display connections are fixedly
connected to the definite pins of the microcontroller. Thus, the flexibility may be loss
between those connections while the program is written due to those fixed connections [17].
But in this research work, all peripheral devices are designed separately on individual printed
circuit boards, thus independently the user can connect any of the peripheral device to any
one of the available port pins of the microcontroller. Moreover, the changes which should be
executed in case the related peripheral units are required to be connected to different pins.
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Abstract - This paper reflects an exclusive low-cost general study purpose developing board
for the family of AVR microcontrollers based multi component device for multiple purpose
electronics learning; has been deployed. The intention behind this design is to endorse the
graduates and scholars to exercise and at the same time to explore AVR microcontroller
capability [1] with many of the communication protocols easy. It can be able to integrate on-
board and off-board peripheral devices such as: various types of keypads, LED arrays
USART devices, integrated ADCs and LCD display devices to design a unique and versatile
test and study platform. The users group can simply be engaged in the development of this
platform, and can use it as reference to application development. Significant effort was
devoted to hardware development. The configuration of this device results in usage easiness,
low cost and the provision of expanded flexibility in connecting the off- board peripherals to
the microcontroller. This developed board is highly useful to those laboratories with limited

funds [2], and as a microcontroller trainer board for teacher-learner community.

Keywords: Low-cost, ATmega8535 microcontroller, development board, learning with

microcontrollers and versatile test and study platform.

I. INTRODUCTION

Microcontrollers and Microprocessors are commonly useful for many industry
applications: automobile industry, motor-control units, medical field, office machinery,

remote controllers, electronic devices, robotics and other areas of industry. Due to these



reasons, it was an important applied course in the department of electrical/electronics and
engineering in computer of all universities [3-5]. Thus, without limitations, it was necessary
to know the vast fields of integrated circuit devices.

Many microprocessor/microcontroller based training boards are available in the
microcontroller market by many individuals. However, the common problem among them is
that, the connections between the microcontroller and peripheral devices get permanently
fixed on the PCB. For an instance, the connections of a touch pad, an LCD, analog/digital
data readers and the display unit are permanently soldered to specific microcontroller pins.
During the process of writing a program, due to the permanent fixtures, flexibility in
detachment may loss. Moreover, the change of connections of the peripheral devices to be
applied to different pins of the microcontroller may not be possible. Another problem is that,
the designed microcontroller training board lack of other peripheral devices to be used in the
application [6].

By considering all those difficulties, hardware peripheral flexibility was provided to
microcontroller development board which was developed and designed in this study. This
board does not contains any onboard peripherals, but the flexibility is that, the user can
connect a key pad / group of buttons, a group of LEDs, LCD screen, a 7-segments display, an
analog input, an external EEPROM, step motor, buzzer, real-time clock, temperature sensor,
universal serial bus (USB) and a serial communicating unit. In any of all these components,
no connection can inhibits the programmer. All the industrial applications will be executed
without any limitations of designing through using this training board [7].

Hence the motivation of this paper is that to design and develop a low-cost and basic
general purpose (AVR) ATMEGAS8535 microcontroller based student training board without
fixed peripheral devices [9, 11].

1. ATmega8535 MICROCONTROLLER

ATmega8535 is one of the most developed microcontrollers in the family of AVR
enhanced RISC architecture. It was highly preferred for industrial, automobile and for
medical applications and also for consumer electronics, since the architecture is more code
efficient while achieving throughputs up to ten times faster than conventional CISC

microcontrollers [9].



The ATmega8535 is a low-power cMOS 8-bit microcontroller based on the AVR
enhanced RISC architecture. By executing instructions in a single clock cycle, the
ATmega8535 achieves throughputs approaching 1 MIPS (Million Instructions Per Second)
per MHz allowing the system designed to optimize power consumption versus processing
speed. AVR core combines a rich instruction set with 32 general purpose working registers
[13]. All 32 registers are directly connected to the Arithmetic Logic Unit (ALU), allowing
two independent registers to be accessed in one single instruction executed in one clock
cycle. Fig. 1 shows the pin diagram of ATmega8535 microcontroller [11].

ATmega8535 features:

= 8K bytes of In-System Programmable Flash with Read-While-Write capabilities
= 512 bytes EEPROM, 512 bytes SRAM

= 32 general purpose 1/0O lines and 32 general purpose working registers

= 3 -Timer/Counters with compare modes, internal and external interrupts

= aserial programmable USART and a byte oriented Two-wire Serial Interface

= an 8-channel, 10-bit ADC with optional differential input stage

= aprogrammable Watchdog Timer with Internal Oscillator

= An SPI serial port and six software selectable power saving modes.

-
(XCK/TO) PBD [ 1 40 O PAD (ADCO)
(T1) PB1 [ 2 39 [ PAa1 (ADC1)
(INTZ/AIND) PB2 ] 3 38 O PA2 (ADC2)
(OCO/AINT) PB3 [ 4 37 [0 PA3 (ADC3)
(53) PB4 ] 5 36 O Pa4 (ADC4)
(MOSI) PB5 ] 6 35 [0 PA5 (ADCSH)
(MISO) PB6 ] 7 34 O PAG (ADCE)
(SCK) PB7 ] 8 33 [0 PAT (ADCT)
RESET ] 9 32 [0 AREF
vcec O 10 31 [0 GND
GND ] 11 30 O AVCC
XTAL2 ] 12 29 [0 PC7 (TOSC2)
XTAL1 ] 13 28 [0 PC6 (TOSC1)
(RXD) PDO ] 14 27 O Pcs
(TXD) PD1 [ 15 26 O Pc4
(INTO) PD2 ] 16 25 O pPc3
(INT1) PD3 ] 17 24 O PC2
(OC1B) PD4 ] 18 23 O PC1 (SDA)
(OC1A) PD5 ] 19 22 O Pco (sCL)
(ICP1) PD6 ] 20 21 [OJ PD7 (OC2)

Fig. 1 Pinout diagram of ATmega8535
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I11. DESIGN OF ATmega8535 TRAINING BOARD

While designing this microcontroller based development board, the circuit diagrams
of all the sub-units were separately drawn and the hardware was tested in order to determine
whether it works. The circuit diagram was drawn using ISIS (it is the software used to draw
schematics and simulate the circuits in real time) component of PROTEUS program during
the process of designing is seen in Fig. 2. Through the same, other units of the board were
also designed,; their circuit diagrams were as shown in Fig.3. After all the units of the training
board were designed similarly, it was proceeded to draw the printed circuit [8].

The AVR general purpose development board is made from a single sided non-PTH
(plated-through holes) Printed circuit board (PCB). This board can work on 7V to 15V AC or
DC power supply. It has on-board built-in reverse polarity protection system. IC-7805 a
voltage regulator has a heat sink for heat dissipation so that it can supply 1-ampere current
continuously without getting over heated. It has reset power —on switches. All the ports of the
microcontroller are connected to a standard 10 pin box header connectors. Open pads are
provided for connecting the microcontroller's pins to for external peripheral devices. The

flexibility of this board is that the user can add the required additional external components
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Fig. 2 Circuit diagram drawn during the process of designing ATmega8535 training board
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Fig. 3 Additional circuits for on-board and off-board connection with ATmega8535 training
board

In order to avoid possible designing flaws while drawing the printed circuit, the 3D
form of the board which is seen in Fig. 4 was examined with utmost care.
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Fig. 4 3D form of the component layout of the PCB
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Under proper executed controls, it was proceeded to print the printed circuit
board, the final form is as seen in Fig. 5 was obtained. While developing this trainer board,
the fixed connections were avoided in order to provide flexibility in the connections between

the microcontroller and the peripherals [15].
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Fig. 5 Main board PCB layout with mounted components for ATmega8535/16/32

IV. SPECIFICATIONS AND FEATURES OF THE DESIGN

Features of the main board
= Pin compatible with 40 pin AVR and AT89S5x family of microcontrollers
= Single sided PCB, header for four 1/0 ports, ISP port and RS-232 port
= Built in +5V voltage regulator LM7805 with attached heat sink
= Builtin +5V and +12V DC (depend on input voltage) with terminal screw connector
for further expansion
= Onboard In System Programmer header

= Four 10 pin box connector for general purpose interfacing
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Specifications for the connection of off-board (external) peripherals
= ATmega 16/32 Microcontroller

LCD Display Interface

= Qutput LED’s 8 in number

= Four data switches

= Stepper motor interface

= Provision for external power supply: 5V, 12V, -12V, GND.

= USB Interface using Rx/Tx of MCU for uploading/downloading

= Software supports up to Windows 7 and later

V. OTHER COMPONENTS OF THE DESIGNED BOARD

MAX232 is an integrated circuit that converts signals from an RS-232 serial port to
signals suitable for use in TTL compatible digital logic circuits. It is a dual driver/receiver
and typically converts the Rx, Tx, CTS and RTS signals. The drivers provide RS-232 voltage
level outputs (approximately = 7.5 V) from a single + 5V supply via on-chip charge pumps
and external capacitors. This makes it useful for implementing RS-232 in devices. The
receivers reduce RS-232 inputs (which may be as high as £ 25V) to standard 5V TTL levels.
These receivers have a typical threshold of 1.3V and a typical hysteresis of 0.5 Voltage
levels.

VI. RESULTS AND DISCUSSION

This paper describes a simple interface for a multipurpose electronic microcontroller
learning tool that can be used for various applications. It is a low-cost device since we have
used limited number of electronic components such as ATmega8535 microcontroller and
MAX232. The concept of using a generalized board for several applications can be extended
for the development of any complicated system. This training board was exclusively designed
for a specific task can be modified for any other similar task by simply changing the program
using In-System Programming (ISP) [16].

The ATmega8535 training board was introduced to the students of undergraduates
and graduates [14]. In this study, a development board was sheathed ATmega8535/16/32
could be programmed and various written programs could be tested without any limitations.

The training boards designed up to now, the connection between the microcontroller and the



peripheral devices has been fixedly executed through a printed circuit board. For example,
the LCD, graphic LCD, touch panel, analog data reading or display connections are fixedly
connected to the definite pins of the microcontroller. Thus, the flexibility may be loss
between those connections while the program is written due to those fixed connections [17].
But in this research work, all peripheral devices are designed separately on individual printed
circuit boards, thus independently the user can connect any of the peripheral device to any
one of the available port pins of the microcontroller. Moreover, the changes which should be
executed in case the related peripheral units are required to be connected to different pins.
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Abstract

The scope of this paper is to establish a new tenth order convergent method to find the root of
non-linear equations. Here we presented a modification of Newton’s method with higher-
order convergence and the study of convergence concluded that the order of convergence is
tenth. With some numerical examples, we concluded that this algorithm is better than
classical Newton's method and other methods with tenth order.
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Introduction

In science and engineering, a lot of development happened in solving a non-linear scalar
equation. In this proposal of finding a zero of non-linear equations, Newton’s method
(NR) [1] is one of the optimal second-order methods to obtain the root of a non-linear
scalar equation.

g(t)=0 (1.1)

and is given by,

t - t — 7\
n+1 n- g (tn) L.2)
n=0,12,...

and NR method converges quadratically and its efficiency index is/2 =1.414.

An efficient three-step tenth order method (MA) without second derivative proposed by
Hafiz [4] is given by,

o =tn - g

29(¥n)9'(Yn)
29'(Zn)2—9(Yn)Pg (th:¥Yn)

In=Yn—

)_39(yn):9(tn)] (1.3)

where pg(ty,Yn )= Y —tn

2 ’ ’
Vot 29 (Yn)J+9'(tn

t =Zn— g(zn)
n+1 9[2n.¥Yn [*(2n=Yn)9[Zn Yn Yn |

9[Zn.¥Yn1-9'(¥n)
Zn—Yn

Here g[zn.Yn.Yn =

Solving non-linear equations using a new tenth order method (PCMH) free from second
derivatives proposed by Hafiz, Salwa, Al-Goria [4] is given by

tn
=t gg'((tn))
1 =y 90 [90m) Ay
Where pl( Yn ):g"( Yn ):tn—zyn {3 g(t?n):g:lyn)_zg /( Yn )_g/(tn)
9(zn)

t — _
n+l = 7n 9[Zn:Yn H(Zn=Yn)9[Zn:Yn Yn ]
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A quadrature based three-step tenth order iterative method (SK) proposed by Khattri [7]

IS given by
t
=10~ g1y
7=y _(th=Yn)9(¥n)
T g(ta)-29(vn) (15)
£ =z 9(zn)9'(zn)
n+1— N
(g'(Zn))z—g(Zn) g(yn)_g(zn)_g'(zn)(yn_zn)
(yn—zn)2

Tenth order iterative method (KN) for roots of non-Linear equations proposed by Nouri,
Ranijbar [2] is given by

(1.6)

B (v T2 (%) )(f G )+ (2n))
fZ(Vn )(f(An)=f(m ))_4f(Vn)f2(77n )—6f3(77n)

In section 11, we illustrated the new three-step iterative method, and section 11, we proved
this method is with tenth order convergence. At last in section IV, we compared our new

method with other schemes with the same order of convergence using some defined
examples.

Tenth Order Convergent (SKM) Method

Consider t*is an exact root of “(1.1)” where g t) is continuous and has well defined first
derivatives. Let ¢, be the root of n™ approximation of “(1.1)” and is

x
t :tn +8n (2.1)

Where &, is the error.
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Thus, we get

g(t")=0 (2.2)

Expanding ¢(t") by Taylor’s series abouttp, , we have,

*

g[t*jzg(tn )+[t

_tnjg'(tn)+ 51 9"(tn J+--
2
* ] & "
g(t j=9(tn)+8n9 (tn =5 9"t - (2.3)

By neglecting higher power ., , i.e. neglect terms from . 3onwards. Using “(2.2)” and
“(2.3)”, we have

89 "(th)+2en9'(th )+29(tH )=0
en= ~29(tn)£,[49'(tn)-80(t1)9(tn) |+20"(tn) (2.4)

On Substituting t by t__,in “(2.1)” and from “(2.4)”,

We get
£ Zg(tn)( 1
n+1"1 g (tn)L1+ =2,
9(tn)9"(tn)
Where, [g ’(tn )}2
and here
o [tn) = ¢, {3 g(t?n‘_ll):?n(t”)—Zg’(tn )—9’(tn_1)] (25)

Using divide difference formula, Newton’s method “(1.2)”, can be written as
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b 9(tn)
n+1 n (g(tn)_g(tn_l)J (2.6)

th—th—1

t

Here we developed a new algorithm by taking “(1.2)” as the first step and “(2.5)” as
second step and “(2.6)” as third step.

Algorithm

The iterative scheme is computed by x__, as,

g(t
=t - 9’(({;))
Yn=12 _29(zn)£ 1
g (z) |1+ 2
where 1 _g(zr'])g"(zzn)

[9'(zn)] (2.7)

ond (20 2013 2000 20120 -1
tn+1:yn_9(yn)(yn—zn)

9(¥n)=9(zn)

The method“(2.7)” is known as tenth order convergent method (SKM), it requires three
functional evaluations and two of its first derivatives.

Convergence Criteria

Thoerem: Let ¢, <1 be a single zero of a sufficiently differentiable function g for an open

interval 1. If ,is in the neighborhood of {". Then the algorithm “(2.7)” has tenth order

convergence.
Proof

Let the single zero of “(1.1)” be ¢ and t" =t, + ¢,
Thus, ¢(t")=0

By Taylor’s series, writing g(t") aboutt, , we obtain
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g (tn) = g'(t*) [gn +025n2+‘335n3+c4‘9n4+---j (3.1)

o' (tn) = 9'(1") {1+2c25n +Cqen2+4C 4gn3+...J (3.2)

Dividing “(3.1)” by “(3.2)”, we get

g(tt?,)) - [gn—Czsnz—[2C3—2022]Sn3—[304—7C2C3+4C§j£n4+...J (3.3)
From
_. 9(ty)
=ty th),
we get
Z, :t*+a)n
Where

®n = C25n2 + (203—2c22j5n3 + (3c4—7c2c3+4c§] 8n4 +...

Now
9(2n ):g’[t*][czgn2+(2c3—2022jgn3+[3c 4—70203+5c§’]gn4+ . ] (3.4)

Using the definition of second derivative in the scheme,
On simplification

| 269+2(3C5C5—C 4)5,%

¢'(2n)= ¢'(t") (3.5)
—4[3c%c3—3c§—c2c 4+c5jg%+. ..
9zn) 2 3 4
And W = L18n + L28n +|—38n + ... (3.6)
where L1 =Cy, L2 = [203—2%] , L3 =[3c§—702c3+304]
From
#n:g(ZLg”(zzn) as defined in the scheme, we get
[9'(zn)]
2 3 4
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_Ac2 P 2_ _6e3 2
where, P=4c5, P2—4[602C3 2c3c4 6c2c3+2c204],

_ 2 4
P3_2[—8c203+4c20 4+2c2 j

From “(3.7)”, we get

(1+m)_1: 2 (1+Mlg%+l\/l 25%+M35ﬁ+. : ]

2 2 3 2
where M1 = cz,M2 = 602c3 —2c3c4 —6c2c:3 + 20204,

(3.8)

2 4

From “(3.5)” and “(3.8)”, we get

29(Zn) 1 ~ L1£r2]+L2£%+L35I4{+L4£%
9] (1200 || +{LyMg+ LMy + LMy Jef+o[ of |
_t 6 o(sl
yp =t +(L1M3+L3M1+L2M2jgn +olzf) (3.9)
Y=t +Y

Where Y = (LM LM +L,M, |&p +o(sf)
9(yn)=0 [t yn+epynZregynregynte. (3.10)
Using (3.10) and (3.4) in the third step of (2.7),i.e.
9(¥n)

Xn41=Yn _W( Yn—2n)

we get

27 http://www.webology.org



Webology, Volume 18, Special Issue on Information Retrieval and Web Search
January, 2021

|1 3¢ _702¢ _11c5_ 2]
1= 5 (22c2c3 7¢3¢, 1165 40,03
2

2~ _ 3 3:2 4.2
360304 840203+60c203 +24(:2c3
140203 4 2~ _29p2

1402c3 +4803 +8c203 Cy 32c3 Cg

4. a5 7 8 10 1
+36¢c, ~84c3c,+60c] +96¢3 £ +0(é‘l )

6 5~ _2904~ _ 502
—182c203+800204 32c2c5 1920203

303 4 _ 202 2
+384<:203 960203 160020304+64020305

Thus, it’s proved that this new scheme is tenth order convergence and its efficiency index
IS %0 =1.584 .

Numerical Examples

We consider the some examples considered by VBK Vatti, MMS [8], [5] and compared
our method with NR, MA, PCMH, SK, KN methods. The computations are carried out by
using mp math-PYTHON and the number of iterations for these methods are obtained for
comparisons such that

—201 —201
Xn+1-%n| <1077 7and |g(xna1)| <107
The test functions and simple zeros are given below,
p g
g, () = (x+2)e* —1 t" = —0.442854010023885
() = x2 +sin [X] 1 t =0.4009920179891371
g, (X) =X -7 =0.
g, (X) = cos X — X, t = 0.7300851332151606
*
g, (x) = X3 ~10, t =2.1544346900318837
*
gg (x) =€ +cosx, t =1.7461395304080124
. *
gg (x) =M —x41, t =2.6306641479279036

A chemical equillibrium problem: Consider the equation from [6] describing the fraction
of the nitrogen hydrogen feed that gets converted to ammonia (this fraction is called
fractional conversion) in polynomial form as,

g, (x) = x* —7.79075x> + 2.511x - 1.674,

£7=0.2777595428417206
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Volume from van der Waals equation: One has to find out the volume from Van der
Waals’ equation [6] in polynomial form as,

05 (X) = 40x° — 95.26535116%° + 35.28 — 5.6998368, £*-1.9707842194070294

Table I (a): Analogy Of Efficiency

Methods | P | N | EI
NR 2 | 21414
MA 10 | 5 | 1.584

PCMH | 10| 5| 1.584
SK|10| 5| 1.584

KN | 10| 5| 1.584
SKM 10| 5| 1.584

Where P is the order of convergence, N is the number of functional values per iteration
and El is the Efficiency Index.

Table I (b): Analogy of Different Methods

g | Method | X, n er fv Xo N er fv
NR -0.7 10 6.9(201) 1.1(200) 0.2 10 2.4(201) 4.1(201)
MA 4 2.8(201) 4.1(201) 4 2.0(201) 4.1(201)
PCMH 4 7.3(201) 4.1(201) 4 4.8(201) 4.1(201)
01 SK DIVERGENT 6 4.4(201) 1.1(200)
KN 4  24(201) 4.1(201) 4 1.6(201) 4.1(201)
SKM 4  2.8(201) 4.1(201) 4 1.6(201) 4.1(201)
NR |02 10 2.0(201) 2.2(201) 1.1 10 7.7(201) 7.7(201)
MA 4 4.1(201) 2.2(201) 4 4.1(201) 2.2(201)
g. | PCMH 4 4.1(201) 2.2(201) 4 4.1(201) 2.2(201)
SK 4 2.7(200) 2.2(201) 4 2.7(200) 2.2(201)
KN 4 2.8(201) 2.2(201) 4 2.8(201) 2.2(201)
SKM 4 20(201) 2.2(201) 4 1.2(201) 2.2(201)
NR 0.1 10 1.6(201) 2.4(201) 1.2 9 1.6(201) 2.4(201)
MA 4 8.1(201) 1.3(200) DIVERGENT
gz | PCMH 4 24(201) 2.4(201) 4 8.1(201) 1.3(200)
SK 4 8.1(201) 2.4(201) 4 1.2(200) 2.4(200)
KN 4 1.6(201) 2.4(201) 4 1.6(201) 2.4(201)
SKM 4 8.1(201) 2.4(201) 4 1.6(201) 2.4(201)
NR 1.5 10 1.6(200) 2.0(199) 3.2 10 1.6(200) 2.0(199)
MA 4 3.2(201) 2.0(201) 4 3.2(201) 2.0(199)
gs | PCMH 4 2.6(200) 2.0(199) 4 2.6(200) 2.0(198)
SK 8 3.2(201) 2.0(199) 8 3.2(201) 2.0(199)
KN 4 8.8(200) 1.2(198) 4 1.3(200) 2.0(199)
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SKM 4 1.6(200) 2.0(199) 4 65(201) 2.0(199)

NR |15 O 48(201) 65(201)| -15 9 4.8(201)  6.5(201)

MA 4 1.6(201) 6.5(201) 4 1.6(201) 6.5(201)

gs | PCMH 4 1.3(200) 6.5(201) 4 1.3(200) 6.5(201)
SK 4 3.7(200)  6.5(201) DIVERGENT

KN 4 32(201)  6.5(201) 5 3.2(201) 6.5(201)

SKM 4 4.8(201)  6.5(201) 4 4.8(201) 6.5(201)

NR 29 9 35(200) 8.8(200) | 1.2 24 6.2(200) 1.4(199)

g | MA 4 2.9(200) 8.8(200) 5 9.1(200) 8.8(200)

PCMH 4 75(201) 8.8(201) 18 7.5(200) 8.8(200)

SK 4 1.3(200)  8.8(200) 7 1.3(200)  8.8(200)

KN 4 6.8(200)  1.4(199) 15 1.9(200) 8.8(200)

SKM 4 2.6(200)  8.8(200) 5 4.2(201) 8.8(201)

37| NR 15 10 2.8(201) 3.4(200) | -0.3 10 2.8(201) 3.4(200)

MA 4 9.3(201) 3.4(200) 4 9.3(201) 3.4(200)

PCMH 4 8.1(201) 3.4(200) 4 5.3(201) 3.4(200)

SK 5 4.1(201)  8.6(200) 4 6.9(200)  3.4(200)

KN 4 7.3(201) 8.6(200) 4 7.3(201) 8.6(200)

SKM 4 3.2(201) 3.4(200) 4 1.6(201) 3.4(200)

gs| NR 1.8 25 16(200) 2.1(198) | 3.0 27 1.6(201) 2.1(198)

MA 9 4.8(201) 2.1(198) 10 4.8(201) 2.1(198)

PCMH 9 3.5(201) 2.1(201) 10 3.5(200) 2.1(198)

SK 11 6.5(200) 1.0(197) 10 6.5(200)  1.0(197)

KN 9 1.6(200) 2.1(198) 10 8.6(200) 1.0(197)

SKM 5 97(201)  2.1(198) 6 9.7(201) 2.1(198)

Where X is the initial approximation, n is the number of iterations, er is the error and fv is
the functional value.

Conclusion

Here In this scheme, we introduced a new tenth order convergent iterative method with
efficiency index 1.584. Table | (a) compares the efficiency of different methods and the
computational results in table | (b) show that the method SKM competes with other
efficient NR, MA, PCNH, SK, KN methods. Clearly, in some examples our method SKM
is superior to the other methods in terms of iterations.
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