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ABSTRACT 

This study attempts to assess the predictive validity of some selected variables on students 

past experience, identification, parental economic and educational backgrounds and college 

facilities . It investigates the most dominant predictors of the first year first semester average 

score of students at Kotebe College of Teacher Education. Subjects of the study consist of 

102 randomly selected freshman students from the Natural and Social Science students who 

were admitted to the college in the year 1998/99. Preliminary analysis is carried out 

through Chi-square tests and correlation analysis. The combined effect of the variables is 

analyzed using stepwise regression analysis. The results show that high school overall 

average score, age, sex, ESLCE mathematics grade, region high school attended and 

mother ' s education are significant predictors of first year first semester average score. 

Implications are discussed and suggestions are given. 
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CHAPTER I 

Introduction 

1.1 Background of the Study 

Education can be considered as an important social objective of any society. The role it 

plays and its possible contribution to the intellectual growth and development of the 

society have become points of common concern in both developed and developing 

countries (Harbison and Hanushek, 1992). The quality of educational system of any 

country may reflect the progress attempts that are made in social, economic and political 

aspects by that country. 

The major problem of most developing countries like Ethiopia is a scarcity of qualified, 

certified and college and/or university trained people. Establishing college and/or 

university training may be taken as one of the solutions in tackling the problem. The 

common approach to the maximization of training is, however, to carefully screen students 

for admission to college and/or university, and to admit only those who are most likely to 

complete their studies (King and King, 1972). 

In Ethiopia the Ethiopian School Leaving Certificate Examination (ESLCE) is used as the 

selection criterion of students for admission into institutes of higher education. In the past, 

many research works (Melaku (1975); Mekonnen (1987); Marhatibeb (1993); Asmerom, et 

al (1989) and King and King (1972)) evaluated the predictive power of the ESLCE along 

with some selected variables. However, they came out with conflicting conclusions which 

may suggest that further research works would be required to assess the predictive power 



of the ESLCE. And also so far no attempt has been made on factors affecting academic 

performance of students at Kotebe College of Teacher Education (KCTE). Therefore, it 

seems reasonable, at this level, that if some other selected variables other than the ESLCE 

are examined and the influence that they might have on the academic performance of 

students at college level are investigated. 

1.2 Objective of the Study 

The overall aim of the study is to investigate the most important predictors of the academic 

performance of freshman students at Kotebe College of Teacher Education. 

More specifically, the study attempts: 

• to compare the performance of the students between or among the different categories 

formed on the basis of the explanatory variables. 

• to identify the degree of relationships among the variables under investigation. 

• to select those( at least two) variables which have the most powerful influence on the 

academic performance of the students. 

• to provide necessary suggestions and recommendations. 

1.3 Desired Outcome 

The desired outcome is to provide necessary empirical evidence regarding those most 

powerful variables selected as predictors of academic performance, thereby enabling policy 

makers to give an alternative thought of selection criterion of students for admission into 

institutes of higher education. It is expected that the suggestions and recommendations 

given in this study will motivate researchers to further findings of such problems. 
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1.4 Organization of the Study 

Chapter II deals with review of related literature. Summaries of works cited in the past 

either in or outside of Ethiopia on academic performance or achievements of students are 

described. 

In Chapter III methods and procedures of sampling and data collection are presented. The 

variables to be included in the study with their coding and designations, and methods of 

data analysis are also described in this Chapter. 

In Chapter IV the influence of each explanatory variable on the academic performance will 

be examined through chi-square tests. The combined effect of the explanatory variables on 

the academic performance will be investigated using stepwise multiple regression analysis 

in this Chapter. 

Finally, some valuable suggestions, recommendations and their implications will be given 

in Chapter V. Results are also discussed. 
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CHAPTER II 

Literature Review 

Various studies have been made and conclusions were reached by different scholars in the 

past regarding the predictors of academic success. Survey of available literature indicated 

that factors like school leaving examinations, educational background, Scholastic Aptitude 

Test (SAT), gender, student study behaviors are predictors of success in colleges and/or 

universities. 

King and King (1972) have shown that proficiency in English language skills and aptitude 

tests were the best predictors of university grades by examining language backgrounds, 

educational backgrounds, and scores on a variety of achievement and aptitude tests of 1213 

freshman students admitted to Haile Sellasie I University (now Addis Ababa University) in 

the academic year 196811969 through correlation analysis. 

Melaku (1975) investigated the relationship between Ethiopian School Leaving Certificate 

Examination (ESLCE) and freshman first semester performance of 308 academically 

dismissed students of the 1973174 batch of Haile Sellassie I University (HSIU) based on 

six selected variables: ESLCE Amharic, ESLCE English, ESLCE Mathematics, ESLCE 

composite scores (Amharic, English and Mathematics), ESLCE average scores and 

university first semester Grade Point Average (GP A). He has shown that the ESLCE 

average scores as well as the scores in Amharic or English or Mathematics were not 

predictors of university performance ofthe dismissed students. 

Mekonnen (1987), in his project on ranking and selection procedures and their application 

to the educational performance of students at Addis Ababa University (AAU) , has shown 
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that the grade point average in ESLCE cannot stand alone as the sole selection criterion 

for admission of students to the University. He has also shown that those students who 

took ESLCE only once have better performance than those who took more than once, and 

ESLCE Mathematics grade is the best predictor of success in the Faculty of Science. 

The influence ofGPA of ESLCE and some selected factors on flrst year flrst semester GPA 

of science students admitted to AAU in the academic year 1987/88 was assessed by Habte 

(1988). Through regression analysis he examined the effects of flfteen selected variables 

on freshman students' academic performance, and he concluded that a log transform offlrst 

semester freshman GP A and a similar transform of the ESLCE GP A have a strong linear 

relationship. Moreover, he has shown that dormitory facility has positive impact on the 

performance of the students. 

Asmerom, et al (1989) conducted a study on 293 dropout and withdrawal students from the 

various faculties and colleges of AAU and College of Agriculture (now called Alemaya 

Agricultural University) to estimate the number of dropouts and withdrawals, and also to 

identify the causes. Their flndings indicated that students with good performance in the 

ESLCE tend to have good performance in the flrst year flrst semester. The study revealed 

that students admitted to the Faculties of Science, Medicine, Technology and College of 

Agriculture seem to perform poorly as compared to those admitted to the College of Social 

Science. They also showed that ESLCE mathematics result is not a predictor of success in 

the flrst year flrst semester mathematics. It was also shown that ESLCE English result 

predicts success in flrst year flrst semester English in the Faculty of Social Science but not 

in the Faculty of Natural Science. 
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A stepwise multiple regression analysis was employed to examine the relationship of 

students study behaviors and academic achievement by Whilhite (1990). He used a sample 

of 184 students enrolled in an introductory Psychology course. He found that scores on a 

self assessment measure of memory ability (everyday memory questionnaire) were the best 

predictors of final course grades, followed by scores on a locus of control measure and 

scores on self-concept of Academic Ability Test. 

The influence of some selected factors on the academic performance of students at AAU 

was examined by Fentaw (1991). He used Wilks' stepwise variable selection procedure and 

selected eleven and nine best variables which affect the academic performance of students 

in the Faculty of Social Science and Faculty of Science, respectively. Moreover, through 

profile analysis he came to the conclusion that students from different types of schools 

have similar trend of academic achievement. 

Bouillon and Doran (1992) compared the performance of female and male students at Iowa 

State University in Accounting Principles I and II using multiple regression techniques to 

assess the incremental explanatory effects of gender. They investigated that male students 

significantly outperformed female students in Accounting Principles I. Moreover, the 

performance of the two groups was not found to be significantly different in Accounting 

Principles II. By controlling some variables they also showed that the performance of male 

students is slightly better than that of female students in Accounting Principles II. 

Marhatibeb (1993) carried out a study to find out the relationship among seven selected 

variables: ESLCE GP A, ESLCE English grade, ESLCE Mathematics grade, freshman first 

semester GP A, Cumulative GP A at graduation or dismissal, first year first semester 

English grade and first year first semester Mathematics grade with regard to regular 
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diploma students who either graduated or discontinued their study for academic reasons 

from Bahir Dar Teachers College in the academic years 1987/88 to 1991/92. He confirmed 

that grades scored in the College are consistent whereas the ESLCE variables have weak 

relations either among themselves or with the scores earned in the College by making use 

of correlation analysis. 

As cited in the work of Laekemariam (1994) the pre-college examination score 

(administrated right after registration) is the best predictor of first year first semester 

college performance of students of Wondo Genet College of Forestry (WGCF) in the 

1992/93 and 1993/94 academic years. He has also shown that the high school achievements 

considered in grades 11 and 12 is the second best predictor of college performance and that 

ESLCE GP A has poor predictive power of freshman first semester GP A. 

The extent to which a student's mathematics background determines performance in 

Micro - and Macro-economics courses was examined by Petrowsky (1994). The subjects 

of his study were 156 students of Economic Principles classes. Their high school 

educational backgrounds in mathematics, scores on mathematics placement examinations 

and college mathematics scores were subjected to the analysis of variance against students 

final term averages in Micro- and Macro- economics courses. He found that there is no 

relationship between the high school mathematics background and the final averages in 

economICS courses. 

A study based on SAT, average grade earned in high school, and 32 personality variables 

was made by Wolfe and Johnson (1995) to identify the best predictors of GPA. Their 

study was based on a sample of 201 Psychology students at the State University of New 

Yark. Results from the Forward Multiple Regression Analysis revealed that average grade 
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earned in the high school, self-control and SAT are the best predictors of GP A accounting 

for 19%,9% and 5% of the variance in GPA, respectively. 

The study by Fantu, et al (1996) that was based on a sample of 256 randomly selected 

freshman students admitted to different faculties of AAU and Alemaya Agricultural 

University in the academic year 1991192 revealed that the SAT and high school academic 

rank have statistically significant effects on freshman GP A. 

Through multiple regresslOn analysis, Harrison (1996) has shown that years of 

performance experience is the only statistically significant predictor of grades in a music 

theory course for 279 nonmusic major students at California State University. This 

variable accounted for 10% of the variation in music theory grades. However, the variables 

on measures of musical aptitude test and sex did hardly predict music theory grades. 

From the reviews of related literature cited above, factors on educational backgrounds of 

students, SAT and student study behaviors have greater impacts on academic performance 

of the students at colleges and/or universities in and outside of Ethiopia. However, so far 

no attempt has been made in this area on students admitted to Kotebe College of Teacher 

Education (KCTE). Thus, the present study tries to investigate some potential factors 

affecting academic performance of students at KCTE. 
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CHAPTER III 

Methods and Procedures 

In this Chapter methods and procedures of sampling and data collection are discussed. The 

variables to be included in the study are described. Variable coding and designation, and 

methods of data analysis are also entertained. 

3.1 The Sample 

All freshman degree students admitted to Kotebe College of Teacher Education (KCTE) in 

the academic year 1998/99 constituted the sampled population. Two groups of students 

were considered: Natural Science students and Social Science students. In this study a 

random sample of size 102 was used. The sample size is decided by making use of the 

general principle cited in Draper and Smith (1981, p. 417). That is, we think there should 

be about ten complete sets of observations for each potential variable to be included in the 

model; for instance, if it is believed that the final practical predictive model should have 

four x-variables plus a constant, then there should be at least forty sets of observations 

(n = 40). Using the stratified sampling procedures simple random samples of sizes 61 and 

41 were obtained from the Science and Social Science groups, respectively. 

3.2 Procedures of Data Collection and Sources of Data 

Three sources of data were used: the students, the instructors and students' personal files. 

Data on high school academic achievements were obtained from students' personal files 

available in the Record Office of the College. That is, scores in English, scores in 

Mathematics and average scores for grades 9 - 12 were obtained from the transcript of each 

student in hislher file. Results based on ESLCE performance like the ESLCE grade point 
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average, ESLCE English grade and ESLCE Mathematics grade were also obtained from 

the students' personal files. 

Students pursuing the degree programme were registered for six courses in the semester. 

That is, Natural Science students were registered for Mathematics, English, Physics, 

Chemistry, Biology and Physical Education and Social Science students were registered for 

Mathematics, English, Geography, Philosophy, Psychology and Physical Education. Raw 

scores achieved by the students on each course were collected from the respective 

instructors of the courses at the end of the semester. 

A questionnaire form on identification variables, economic and educational backgrounds of 

the parents, college facilities and some other selected variables was prepared and 

distributed to the sample students (n = 102). They were requested to fill in and return the 

completed questionnaire within three days. Surprisingly all students handed in the 

completed questionnaire form on time. However, almost all the students were not willing 

to indicate their ethnic group. Thus, this variable was left out from the study. For the 

remaining variables in the questionnaire form, expected answers were provided by the 

students. The detailed information about the questionnaire is given in Appendix I. 

3.3 Variables Included in the Study 

How variables are specified and how accurately they are measured influence the 

interpretation of results. Therefore, definitions or specifications and/or designations of the 

variables are given below. 

A method of dummy coding is used for variables having two levels, that is, 0 - 1 coding is 

employed as indicated in Draper and Smith (1981). 
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X01 = sex ( = 1 if male; 0 if female) 

Sex of students can be considered as one of the explanatory variables. This is due to the 

belief that boys and girls in developing countries like Ethiopia are given different 

expectations in the society. These expectations may influence their motivations, and 

therefore, they may develop different kinds of skills and abilities. 

X 02 = age up on admission (in complete years). 

X03 = place high school was attended (= 1 if Addis Ababa; 0 if not) 

The educational environment of schools in Addis Ababa is relatively different from schools 

in the other regions due to the concentration of experienced teachers and that provision of 

school facilities are relatively better. 

X 04 = school type (= 1 if government; 0 if not) 

To some extent prior performance of students tend to be related to their college 

performance. For the purpose of this study three variables on high school achievement are 

considered. These are 

X05 = high school English score (an average of scores in English for grades 9 - 12) 

X06 high school mathematics score (an average of scores in mathematics for grades 

9 - 12), and 

X07 = high school overall average score (a weighted average of average scores for grades 9, 

10, 11 and 12). Weight refers to the number of courses that the student had taken 

in each grade level. 
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The ESLCE is a school leaving examination that has been put into use for many years. 

Ever since it has always been administered by the Ministry of Education. It has been used 

as a selection criterion for admission of students into higher education and teacher training 

institutions. Therefore, results of ESLCE may tend to influence college success. So the 

following ESLCE variables are considered in the study. 

X 08 ESLCE English grade (numerical substitutes 4, 3, 2, 1 and 0 for letter grades A, B, 

C, D and F, respectively) 

X 09 = ESLCE Mathematics grade (numerical substitutes 4, 3, 2, 1 and 0 for letter grades A, 

B, C, D and F, respectively) 

XlO = ESLCE GPA (an average of grades in five subjects: Mathematics, English and three 

other subjects on which the students had relatively better results). 

The levels of mother' s education and father ' s education contribute positively or negatively 

or even may have no significance on the academic performance of their child/children. 

Therefore, 

XI I = education of the father (=1 ifliterate; 0 otherwise), and 

X 12 = education of the mother (=1 ifliterate; 0 otherwise) 

are considered as additional explanatory variables. 

X 13 economic status of the parents (= I if monthly income ~ 201 Birr/month ; 0 if 

monthly income < 201 Birr/month). 

The economic status of the parents to some extent, relates to academic performance of the 

students. With regard to this, students were requested to identify the categories into which 
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their parents average monthly income in Birr falls. Two categories were formed: those 

whose parents average monthly income was below the urban poverty line which was Birr 

201 per month for a family of five persons (MOPED, 1992: 20) and those with average 

monthly income equal to or above this poverty line. 

One intervention that has widespread endorsement, although as much as conceptual 

reasons as for solid empirical ones, is the provision of textbooks (Harbison and Hanushek, 

1992) and written materials. The relationship of textbooks to students' performance is 

found to be important. The availability of written materials or textbooks may have impact 

on students' performance. The provision of dormitory with necessary facilities provides 

the creation of good educational environment for the students. Students who were provided 

with textbooks (written materials) and dormitory with necessary facilities are expected to 

perform better, and improved facilities are systematically beneficial to students' learning. 

So, the next two variables are on the provision of textbooks and dormitory. 

X 14 = textbook (= 1 if provided for at least one course; 0 if not provided for all courses.) 

X 15 = dormitory (= 1 if provided with necessary facilities; 0 if not provided with necessary 

facilities). 

Regardless of how it would be measured, the degree of frustration caused by fear of 

academic dismissal due to lack of confidence, the competitive nature of the college life and 

the like may influence the academic performance of students. Responses of students on 

whether or not they have been frustrated by fear of academic dismissal are collected. The 

variable with regard to this is described below. 

X 16 = frustration caused by fear of academic dismissal 

(= 1 if frustrated; 0 otherwise) 
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And finally the two categories of students were coded as 

X 17 = group type (= 1 if Natural Science; 0 if Social Science) 

Academic quality can be defined as performance on Grade Point Average or average of 

raw scores achieved by the students. The criterion(response) variable is the performance of 

freshman students in the first semester. Here by performance we mean the weighted 

average of raw scores that were achieved by the students in the examinations of the courses 

they were registered for. Weight refers to the credit number of the course. 

The criterion (response) variable is designated by y and it IS first year first semester 

average score (semester grade point average). 

3.4 Methods Employed for Data Analysis 

The utilization of different methods of data analysis provides extra information about the 

consistency and reliability of any specific findings. So, in this study, to see the general 

feature of the data on each variable, descriptive statistics like the mean, standard deviation 

and coefficient of variation of each variable were calculated. The chi-square tests were also 

performed in the preliminary analysis. The investigation of the relationships of the 

explanatory variables either among themselves or with the criterion variable was performed 

using correlation analysis. 

The combined effect of the explanatory variables on the response variable was examined 

using multiple regression analysis. A regression equation was fitted for all observations 

and a stepwise regression analysis was employed to determine the best predictors of the 

response variable. 
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Residual analysis was performed to check the validation of the model assumptions. Plots of 

residuals against predicted values and normal probability plot were examined. These 

procedures are discussed in detail in Montgomery and Peck (1992), Weisberg (1985), Cook 

and Weisberg (1982). 
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CHAPTER IV

Results and Data Analysis

4.1 The Preliminary Analysis

The variables under investigation were analyzed with SPSS/PC+ statistics packages. Non-

parametric tests(chi-square tests) were carried out to check if there is a difference in

academic performance between or among the categories that were formed for each

explanatory variable.

4.1.1 Chi-Square Tests

Group Type and Academic Performance

To test the hypothesis that the two groups (natural science and social science students) are

homogeneous with regard to academic performance, students were categorized into three

groups (below satisfactory, satisfactory and above satisfactory). That is, students with

average scores (y) below 60 were categorized into the below satisfactory group; those with

average scores (y) greater or equal 60 but less than 80 were categorized into the

satisfactory group while those with average scores (y) greater than or equal to 80 were

categorized into the above satisfactory group. Table 4.1.1 shows the distribution of

students in the three academic performance groups.

Table 4.1.1 Group type and academic performance

Academic Performance

Group Type Below Above
Satisfactory Satisfactory Satisfactory

Natural Science 29 24 8
Social Science 31 9 1
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The chi - square test (x2 = 8.744, df = 2, a < 0.05) indicates that the two groups are not

identical with respect to academic performance. Therefore, the effect of each variable on

academic performance is investigated for social science, natural science and combined

students hereafter.

Sex of Students and Academic Performance

The data were subjected to chi-square test to check whether or not the sex of the students is

significantly related to academic performance. Table 4.1.2 shows the distribution of

students according to their sex and the three academic performance groups (below

satisfactory, satisfactory and above satisfactory). The chi-square tests (x' = 2.792, df = 2

for natural science and X2 = 1.837, df= 2 for social science and X2 = 1.611, df= 2 for

combined at 0.05 level) indicate that there is no significant difference between male and

female students for the three groups.

Table 4.1.2 Sex and academic performance

Academic Natural Science Social Science Combined
Performance

Male Female Male Female Male Female
Below Satisfactory 21 8 20 11 41 19
Satisfactory 18 6 5 14 23 10
Above Satisfactory 8 0 0 1 8 1

Total 47 14 25 16 72 30

Age and Academic Performance

To test whether or not there is a significant difference in academic performance with regard

to age of the students, two age groups were formed. Students with age less than 19 years

(coded as "1") were categorized as group I and all others (coded as "0") were categorized

as group II. Table 4.1.3 shows the distribution of students in the two groups with regard to

the academic performance groups. The chi-square tests (x2 = 0.289, df = 2 for natural

science; X2 = 2.668, df = 2 for social science and X2 = 1.283 df = 2 for combined at
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a = 0.05 level of significance) reveal that there is no significant difference between the

two age groups with regard to the three academic performance groups.

Table 4.1.3 Age and Academic Performance

Natural Science Social Science Combined

Academic 1 0 1 0 1 0
Performance
Below Satisfactory 10 19 8 23 18 42
Satisfactory 10 14 3 6 13 20
Above Satisfactory 3 5 1 0 4 5

Total 23 38 12 29 35 67

Place high school was attended and Academic Performance

As indicated in the variable description student's region was categorized as Addis Ababa

(coded as "1") and non-Addis Ababa (code as "0"). The distribution of students according

to these categories and the academic performance groups for the combined, social science

and natural science students is given in Table 4.1.4.

Table 4.1.4 Place high school attended and academic performance

Natural Science Social Science Combined

Academic 1 0 1 0 1 0
Performance
Below Satisfactory 3 26 7 24 10 50
Satisfactory 12 12 3 6 15 18
Above Satisfactory 2 6 1 0 3 6

Total 17 44 11 30 28 74

The chi-square tests (x2 = 10.311, df =2 for natural science and X2 = 3.206, df = 2 for

social science and X2 = 9.031, df = 2 for combined at a = 0.05 level of significance)

indicate that there is a significant difference between students from Addis Ababa and

students from the other regions for the natural science group and the combined group, but
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there is no significant difference for the social science group with regard to the academic

performance.

School Types and Academic Performance

On the basis of types of schools where high school was attended students were categorized

into two. Those who attended their high school education at government schools (code as

"1") and non-government schools (coded as "0") form the two categories. The distribution

of students in these school types with regard to the three academic performance groups is

presented in Table 4.1.5. The chi-square tests (x2 = 2.219, df = 2 for natural science;

X2 = 6.082, df= 2 for social science and X2 = 0.585, df= 2 for combined at a = 0.05 level of

significance) reveal that there is no significant difference in performance between the two

school types for natural science students and the combined group while there is a

significant difference in performance between the two school types for social science

students.

Table 4.1.5 School Types and Academic Performance

Natural Social Combined
Science Science

Academic Performance 1 0 1 0 1 0
Below Satisfactory 24 5 27 4 51 9
Satisfactory 23 1 6 3 29 4
Above Satisfactory 7 1 0 1 7 2

Total 54 7 33 8 87 15

High School English Score and Academic Performance

With regard to high school English score students were put into three categories. These are

1. Below Satisfactory (those with English score less than 60)

2. Satisfactory (those with English score greater or equal to 60 but less than 80)

3. Above Satisfactory (those with English score greater or equal to 80)
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The categorized data were subjected to the chi-square tests against the academic

performance groups for natural science, social science and the combined students. The

analysis (x2 = 23.434, df = 4 for natural science; X2 = 6.141, df = 4 for social science and

X2 = 28.037, df= 4 for the combined at a = 0.05 level of significance) reveals that there is a

significant difference in performance among the three categories for the natural science and

the combined students. But there is no statistically significant difference in performance

among the categories for the social science students. The distribution of students in the

three categories with regard to the academic performance groups for the natural science,

social science and combined students is given in Table 4.1.6.

Table 4.1.6 High School English Score and Academic Performance

Natural Social Combined
Academic Science Science

Performance
1 2 3 1 2 3 1 2 3

Below Satisfactory 10 14 5 8 18 5 18 32 10
Satisfactory 1 10 13 0 9 0 1 19 13
Above Satisfactory 0 0 8 0 1 0 0 1 8

Total 11 24 26 8 28 5 19 52 31

High School Mathematics Score and Academic Performance

Students were categorized as below satisfactory (1), satisfactory (2) and above satisfactory

(3) groups as in the case of English score given above. Table 4.1.7 shows the distribution

of students in these categories for natural science, social science and combined students.

The chi-square tests (x2 = 31.727, df = 4 for natural science, X2 = 6.796, df = 4 for social

science and X2 = 50.173, df = 4 for combined students at a = 0.05 level of significance).

The categorized groups were significantly different for natural science and combined

students in performance while there is no significant difference in performance for social

science students.
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Table 4.1.7 High School Mathematics Score and Academic
performance

Natural Social Combined
Academic Science Science

Performance
1 2 3 1 2 3 1 2 3

Below Satisfactory 12 15 2 8 18 5 20 33 7
Satisfactory 1 11 12 0 9 0 1 20 12
Above Satisfactory 0 0 8 0 1 0 0 1 8

Total 13 26 22 8 28 5 21 54 27

High School Overall Average Score and Academic Performance

Students were categorized as below satisfactory (1), satisfactory (2) and above satisfactory

(3) groups on the basis of overall average score that they received in high school. That is,

students with overall average scores less than 60, greater or equal to 60 but less than 80,

and greater or equal to 80 were categorized into below satisfactory, satisfactory, and above

satisfactory groups, respectively. Table 4.1.8 shows the distribution of students in high

school overall average score and college academic performance. The chi-square tests

(x' = 39.945, df = 4 for natural science; X2 = 23.806, df = 4 for social science and

X2 = 61.06, df= 4 for combined at a = .05 level) show that there is a significant difference

in performance between the three categories.

Table 4.1.8 High School overall average Score and Academic Performance

Natural Social Combined
Academic Science Science

Performance
1 2 3 1 2 3 1 2 3

Below Satisfactory 15 14 0 9 21 1 24 35 1
Satisfactory 2 17 5 0 9 0 2 26 5
Above Satisfactory 0 1 7 0 0 1 0 1 8

Total 17 32 12 9 30 2 26 62 14
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ESLCE English Grades and Academic Performance

ESLCE English grade was used to categorize students into three groups. That is, those with

A grade were put in group I; those with B grade in group 2 and all others in group 3.

These three groups were subjected to chi-square tests against the three academic

performance groups for natural science, social science and combined students, separately.

The analysis (x' = 1.843, df = 4; X2 = 5.083, df = 4 and X2 = 5.600, df = 4 for social

science, natural science and combined students at a = 0.05 level of significance,

respectively) reveals that there is no significant difference in performance among the three

categories for each group. Table 4.1.9 shows the distribution of students in the three

categories with regard to their academic performance.

Table 4.1.9 English ESLCE Grade and Academic Performance

Natural Social Combined
Academic Science Science

Performance
1 2 3 1 2 3 1 2 3

Below Satisfactory 18 10 1 22 8 1 40 18 2
Satisfactory 17 7 0 5 4 0 22 11 0
Above Satisfactory 8 0 0 1 0 0 9 0 0

Total 43 17 1 28 12 1 71 29 2

ESLCE Mathematics Grade and Academic Performance

Those students with grade A or B, C, and D or F were categorized into groups 1,2, and 3,

respectively. The chi-square tests (x2 = 19.907, df = 4 for natural science; X2 = 5.201,

df = 4 for social science and X2 = 36.212, df = 4 for combined at a = 0.05 level of

significance) show that there is a significant difference in performance among the groups

for natural science and combined students. But there is no significant difference in

performance among the groups for social science students. Table 4.1.10 shows the

distribution of students in these groups with regard to the academic performance.
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Table 4.1.10 ESLCE Mathematics Grades and Academic Performance

Natural Social Combined
Academic Science Science

Performance
1 2 3 1 2 3 1 2 3

Below Satisfactory 0 21 8 6 24 1 0 27 33
Satisfactory 5 16 3 5 4 0 5 21 7
Above Satisfactory 5 3 0 0 1 0 5 3 1

Total 10 40 11 11 29 1 10 51 41

ESLCE GPA and Academic Performance

Students were grouped into three on the basis of their ESLCE GPA.

Group 1: those with GPA ;::::3.8

Group 2: those with GPA = 3.4 or 3.6

Group 3: those with GPA = 3.2

Table 4.1.11 shows the distribution of students in these three groups along with the

academic performance groups. The chi-square tests (x2 = 36.176, df = 4 for natural

science; X2 = 41.22, df = 4 for social science and X2 = 57.507, df = 4 for combined at

a = 0.05 level of significance) show that there is a significant difference in performance

among the three groups.

Table 4.1.11 ESLCE GPA and Academic Performance

Natural Social Combined
Academic Science Science

Performance
1 2 3 1 2 3 1 2 3

Below Satisfactory 0 17 12 0 13 18 0 30 30
Satisfactory 10 12 2 0 3 6 10 15 8
Above Satisfactory 8 0 0 1 0 0 9 0 0

Total 18 29 14 1 16 24 19 45 38
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Father's Education and Academic Performance

Students were categorized into two groups according to their fathers' education. Those

students whose fathers are literate were in group 1 and those with illiterate fathers are in

group 2. The distribution of students in these groups is given in Table 4.1.12. The

chi-square tests (x' = 0.068, df = 2 for natural science; X2 = 0.804, df = 2 for social science

and X2 = 0.003, df= 2 for combined at a = 0.05) show that there is no significant difference

in performance between the two groups.

Table 4.1.12 Father's Education and Academic Performance

Natural Social Combined
Academic Performance Science Science

1 2 1 2 1 2
Below Satisfactory 16 13 17 14 33 27
Satisfactory 13 11 5 4 18 15
Above Satisfactory 4 4 1 0 5 4

Total 33 28 23 18 56 46

Mother's Education and Academic Performance

Table 4.1.13 presents the distribution of students according to their mother's educational

background (literate coded as "1" and illiterate coded as "0"). The chi-square tests

(x2 = 0.685, df= 2 for natural science; X2 = 1.120, df= 2 for social science and X2 = 1.273,

df = 2 for combined at a = 0.05 level) show that there is no significant difference in

performance between the two groups.

Table 4.1.13 Mother's Education and Academic Performance

Natural Social Combined
Academic Performance Science Science

1 0 1 0 1 0
Below Satisfactory 14 15 16 15 30 30
Satisfactory 11 13 4 5 15 18
Above Satisfactory 5 3 1 0 6 3

Total 30 31 21 20 51 51
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Parents Economic Status and Academic Performance

Table 4.1.14 presents the distribution of students according their parents' monthly income.

The chi-square tests (x2 = 11.92, df = 2 for natural science; X2 = 1.375, df = 2 for social

science and X2 = 12.303, df = 2 for combined at a = 0.05 level) show that there is a

significant difference in performance between the two groups for natural science and

combined students and that there is no significant difference in performance between the

two groups for social science students.

Table 4.1.14 Parents Monthly Income and Academic Performance

Natural Science Social Combined
Academic Performance Science

1 0 1 0 1 0
Below Satisfactory 15 14 19 12 34 26
Satisfactory 21 3 7 2 28 5
Above Satisfactory 8 0 1 0 9 0

Total 44 17 27 14 71 31

Textbooks and Academic Performance

Table 4.1.15 presents the distribution of students according to whether they were provided

with textbooks or not. The chi-square tests (x2 = 1.248, df = 2 for natural science;

X2 = 1.791, df= 2 for social science and X2 = 0.471, df= 2 for combined at 0.05 level) show

that there is no significant difference in performance between the two categories (those

who were provided coded as "I" and those who were not provided coded as "0").

Table 4.1.15 Textbooks and Academic Performance

Natural Science Social Science Combined
Academic Performance

1 0 1 0 1 0
Below Satisfactory 15 14 11 20 26 34
Satisfactory 9 15 3 6 12 21
Above Satisfactory 3 5 1 0 4 5

Total 27 34 15 26 42 60
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Dormitory Facility and Academic Performance

Table 4.1.16 presents the distribution of students according to whether or not they were

provided with dormitory facilities. The chi -square tests (x2 = 0.163, df = 2 for natural

science; X2 = 1.120, df = 2 for social science and X2 = 0.252, df = 2 for combined at 0.05

level of significance) reveal that there is no significant difference in performance between

those who were provided with dormitory facilities and those who were not provided.

Table 4.1.16 Dormitory Facility and Academic Performance

Natural Science Social Combined
Academic Science

Performance 1 0 1 0 1 0
Below Satisfactory 13 16 15 16 28 32
Satisfactory 12 12 5 4 17 16
Above Satisfactory 4 4 0 1 4 5

Total 29 32 20 21 49 53

Fear of Academic Dismissal and Academic Performance

Table 4.1.17 presents the distribution of students according to whether a student was

frustrated by fear of academic dismissal or not. The chi-square tests (x' = 3.979, df = 2 for

natural science; X2 = 1.823, df = 2 for social science and X2 = 3.113, df = 2 for combined

at a = 0.05 level of significance) reveal that there is no significant difference in

performance between the two groups.

Table 4.1.17 Fear of Academic Dismissal and Academic Performance

Natural Science Social Science Combined
Academic

Performance 1 0 1 0 1 0
Below Satisfactory 17 12 15 16 32 28
Satisfactory 9 15 3 6 12 21
Above Satisfactory 2 6 1 0 3 6

Total 28 33 19 22 47 55
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4.1.2 Descriptive Measures

The means, standard deviations and coefficient of variations of the variables are presented

in Table 4.l.18.

Table 4.l.18 Means, standard deviations and coefficient of variations

Standard Coefficient of
Variable Mean Deviation Variation

XOI 0.71 0.46 0.65

X02 19.05 l.21 0.06

X03 0.27 0.49 l.81

X04 0.85 0.36 0.42

X05 72.67 12.14 0.18

X06 66.83 14.13 0.21

X07 67.30 10.46 0.16

X08 3.66 0.52 0.14

X09 2.70 0.64 0.24

XIO 3.45 0.25 0.07

XII 0.55 0.50 0.91

X12 0.52 0.50 0.96

X13 0.70 0.46 0.66

XI4 0.41 0.49 l.20

X 15 0.48 0.50 l.04

XI6 0.46 0.50 l.09

X 17 0.60 0.49 0.82

y 54.56 19.05 0.35

As it can be seen from the Table notable variations are observed within the variables X03

(place high school attended), XII (mother's education), X12 (father's education), Xl4

(textbooks), XI5 (dormitory facility) and Xl6 (fear of academic dismissal). These variations

are clearly observable when the comparison is made between variables in terms of their

coefficient of variations.
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The mean corresponding to each dummy variable represents the proportion of cases in the 

category where the variable attains a value one. For instance, the mean of the variable x 01 

(Sex), is 0.71 which means that about 71 % of the students are male and the rest are female. 

The same argument can be extended to the remaining dummy variables. 

4.1.3 Intercorrelations Among the Variables 

Bivariate correlation coefficients for the variables under investigation are presented in 

Table 4.1.19. Some coefficients are statistically significant at 0.01 level of significance 

and these significant correlation coefficients are indicated with asterisk (*). 
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Table 4.1.19 Bivariate Correlation Coefficients
Xl X2 X3 X4 X5 X6 xr X8 X9 Xl0 XII X12 X13 X14 X15 X16 X17 Y

X2 0.2775"
X3 -0.2779" -0.1533
X4 0.3395" 0.0170 -0.2408
X5 0.2385 -0.1344 0.1285 0.0753
X6 0.3247" -0.2239 0.0904 0.0504 0.7483"
xr 0.1486 -0.0021 0.1455 -0.0935 0.6221" 0.6133"
X8 -0.1378 -0.0681 0.1968 -0.1694 0.3407" 0.1223 02613"
X9 0.1308 -0.1982 0.5200" 0.1492 0.2541" 0.4991" 0.2522 -0.1683
Xl0 0.2508 -0.1252 0.2072 -0.0039 0.5722" 0.7051" 0.6086" 0.2261 0.5360"
XII -0.1094 -0.1436 0.1602 -0.0982 0.1321 0.0561 0.0147 -0.0300 0.0623 0.0740
X12 -0.0177 -0.0569 0.1078 0.0668 -0.0117 -0.0440 0.1145 0.1215 0.1263 0.0232 -0.0827
X13 -0.1926 -0.3106" 0.2637" -0.1540 0.2504 0.2614" 0.3OB()' 0.1393 0.1529 0.3034" 0.1722 0.0473
X14 -0.0720 -0.0176 0.0210 -0.1026 0.1213 0.0262 -0.0492 0.0934 0.0239 -0.0270 -0.0024 0.0070 -0.0535
X15 0.1469 0.1734 0.1121 -0.0114 0.0653 0.0034 0.0331 0.1073 -0.1570 -0.0388 -0.2722" -0.2930" -0.1326 0.2322
X16 -0.1371 0.0278 -0.1279 -0.1160 -0.2715" -0.1658 -0.1579 -0.1098 -0.0529 -0.1404 0.0473 -0.0560 -0.1161 0.1458 -0.2196
X17 0.1730 -0.1332 0.0114 0.1113 0.2642" 0.4862" 0.0859 -0.0027 0.5493" 0.5000" 0.0130 0.0122 0.0669 0.0765 -0.0122 -0.0043
Y 0.1599 -0.3046" 0.3318" -0.0663 0.6298" 0.7628" 0.7360" 0.2048 0.4246" 0.6541" 0.0069 -0.0231 0.3374" -0.0733 0.0609 -0.2013 0.2058 1.00

0'1
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4.2 Regression Analysis 

Stepwise regression analysis was performed to select the most important factors affecting 

the academic performance of the students. That is, the data were subjected to the stepwise 

regression analysis and then the best predictors of the first year first semester average score 

were selected. The contribution of each of these selected predictors to the average score 

was also determined. 

Examination of the scatter plots and normal probability plot of residuals were made to 

detect departures from normality, outliers, non-constant variance, and the wrong functional 

form. Moreover, partial regression plots were also examined since they are an easy way of 

identifying the extent of departures from linearity, non-constant variance and the existence 

of outliers. 

4.2.1 Theoretical Basis of the Analysis 

To describe the relationship between the response variable and the explanatory variables 

using multiple regression model we denote the response variable by y and the explanatory 

variables by Xl' x2, "., xk• The true functional relationship between y and Xl' x2,,,, Xk is 

unknown, but the multiple linear regression model is an adequate approximation 

(Montgomery and Peck, 1992). This model is given as 

where E is the random error term, Bj , j = 0, 1, "., k are the unknown parameters (called 

the regression coefficients) that need to be estimated. Bo is the intercept and each 

Bj , j = 1, 2, "., k measures the expected change in y per unit change in Xj when all Xi' i 7:- j 

are kept constant. 
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The method of least squares is the usual method used to estimate these unknown 

parameters. In estimating the parameters using the method the following assumptions have 

to be made. 

i) the expectation of the error term (E) is a zero vector, i.e., 

E( E) = (0,0, ... , 0)' 

ii) var (Ei) = rl > ° , i = 1,2, ... ,n (constant variance) 

iii) the errors are not correlated 

The assumption of normality of the errors is required to make inferences, but not necessary 

for the least - squares fitting of the regression model. 

The distribution of the error term has important implications for the estimation and 

interpretation of the effects of the variables in the model. The statistical properties of the 

estimated regression model depend upon the distribution of the error term. 

Suppose Yi denote the ith observed response, i = 1, 2, ... , n and Xii denote the ith level of the 

/' explanatory variable. Then the above model can also be written as 

Then the least squares estimators of the unknown coefficients can be obtained by 

.... 
mmlmlzmg 

_ n 2 
S(PO,Pl,,,,,Pk) - LEi with respect to Po, PI' .. . , Pk' The estimators are 

i = 1 

~ ~ ~ 

denoted by fJ 0 ,/Jr , ... ,fJ k' Differentiating SCPo, PI' ... , Pk) with respect to Pi' j = 0, 1, 2, 

... , k gives k + 1 equations called normal equations. The solutions of these k + 1 

equations are the least squares estimators. 
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4.2.2 Variable Selection and Model Building 

This study involves seventeen explanatory variables X O], X02, •.• , X 17 and a response variable. 

The objective of the study is to determine (select) the most important subset of these 

seventeen explanatory variables and the corresponding "best-fitting" regression model for 

describing the relationship between y and the x's. 

For the purpose of selecting this best regression equation different types of statistical 

procedures (the all - possible regression, backward elimination, forward selection and 

stepwise regression procedures) are usually suggested by different statisticians. Although 

none of the procedures generally guarantees that the best subset regression model of any 

size will be identified (Montgomery and Peck, 1992), in this study the stepwise regression 

procedure was employed to select the "best" least squares fit. That is, the variables under 

study were subjected to the stepwise regression analysis. Actually since the number of 

explanatory variables is large it is tedious to use the all-possible regression procedure. 

However, the variables X6 (high school Mathematics score) and XIO (ESLCE GPA) were not 

entered into the equation. This is done because the least squares fit (model) can be 

seriously affected due to the inclusion of the correlated variables (Cook and Weisberg, 

1985). Multicollinearity is said to exist in the data when two or more explanatory variables 

are highly correlated. As it was presented in Table 4.1.19 the variables X06 and XIO are 

highly intercorrelated. Moreover, each of these is highly correlated with X07 (high school 

overall average) and also with X09 (ESLCE mathematics grade). The statistical literature 

suggests that a small condition number, say less than 100, indicates multicollinearity is not 

severe. All the seventeen variables were entered into the regression equation to check if 

the variables satisfy this condition. But collinearity diagnostics results indicated that there 

is a moderate multcollinearity since the condition number is equal to 125.444. Discarding 
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X06 and refitting the regression equation for the remaining sixteen variables gave rise to 

condition number equal to 120.47. Again xlO which entered the equation lastly was 

discarded and the model was refitted for the remaining fifteen variables. Results indicated 

that there is no severe problem with multicollinearity in using the data set based on these 

fifteen variables since now the condition number (94.801) is less than 100. Before 

discarding the two variables scatter plots(see Figure 4.2.9 - 4.2.11) of XIO versus X 07, X06 

versus X 05 , and X 06 versus XIO were examined. The plots showed strong linear dependence 

between X IO and X 06, XIO and X 07, and X06 and X05 . 

The results of the stepwise regression analysis are presented in Table 4.2.1 and Table 4.2.2. 

Under the assumptions of the model, the test for significance of regression is presented in 

Table 4.2.1 . It is used to test if there is a linear association between the response variable 

and any of the explanatory variables. From the Table the test statistic F is equal to 49.597. 

Entering the percentage points of the F -distribution with 6 and 95 degrees of freedom at a 

0.01 level of significance we find the critical value to be 3.027. Therefore, as 

49.597 > 3.027 at least one of the explanatory variables X 01 ' X 02' X 03 ' X 07' X09 and X I2 

contributes significantly to the model. That is, there is a linear relationship between the 

response (y) and at least one of these explanatory variables. Moreover, the tests for the 

significance of any individual regression coefficients, Bi, are presented in Table 4.2.2. 

From the percentage points of the t-distribution, to 025, 95 = 1.988. But from the Table the 

magnitude of the statistic T for each variable is larger than this critical value. Thus, each of 

these six variables contributes significantly to the model given that the others are in the 

model at 0.05 level of significance. 
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Table 4.2.1 Summary Output

Regression Statistics

Multiple R = 0.871

R square = 0.758

Adjusted R2 = 0.743

Standard Error = 9.662

ANOVA

Source df SS MS F

Regression

Residual

6

95

27782.186

8869.174

4630.364

93.360

49.597

Total 101 36651.36

Table 4.2.5 Results of Stepwise Regression Analysis

Step Variable ~ SE ~ Beta T Sign T R2 F

X07 1.169 0.098 0.642 11.972 0.0000 0.542 118.19

2 X02 -4.561 0.859 -0.289 -5.311 0.0000 0.634 85.572

3 X09 5.590 1.612 0.188 3.468 0.0008 0.669 66.110

4 X03 10.787 2.291 0.254 4.708 0.0000 0.704 57.592

5 XOI 7.809 2.335 0.234 3.344 0.0012 0.733 52.660

6 X12 -6.122 1.946 -0.161 -3.145 0.0022 0.758 49.597

intercept 42.425 18.129 2.340 0.0214

4.2.3 Resid ual Analysis

To use the model for prediction further analyses regarding model adequacy are required.

Examination of standard summary statistics such as the t or F statistics or R2 known as

global model properties (Montgomery and Peck, 1992) cannot be used to detect departures

from model assumptions. Therefore, it is a usual practice that after fitting the model the

next step is to check for model adequacy. Checking model adequacy is equivalent to

checking if the model assumptions are valid. That is, checking for the validation of the
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assumptions of linearity, homogeneity of variance, normality and independence of errors. 

This can be carried out through residual analysis. 

The normal probability plot of residuals is an excellent way of evaluating the normality 

assumption. The normal probability plot of standardized residuals is presented in Figure 

4.2.1. As it can be seen from the Figure there is no apparent departure from normality 

assumption as the plot approximate a diagonal straight line. Therefore, it seems reasonable 

to say the assumption that the errors are normally distributed is valid. 

The plot of residuals versus the predicted values of the response variable is presented in 

Figure 4.2.2. It supports that the assumptions of linearity and constant variance look 

acceptable since the plots lie within a horizontal band. 

To examine the presence of outliers in the data set an outlier test was performed. The test 

statistic is the externally studentized residual (called deleted studentized residual in SPSS). 

If errors are normally distributed, then this test statistic will be distributed as student' s t­

distribution with n - k - 1 degree of freedom, where k is the number of explanatory 

variables included in the model (Weisberg, 1985). The construction of the test statistic is 

also given in Weisberg (1985), and it is suggested that testing the case with the largest 

value of this test statistic (in magnitude) to be an outlier is in reality amounts to performing 

n significance tests one for each of n cases. The deleted studentized residuals were 

presented in Appendix II. From the Appendix the largest value (in magnitude) is 2.254 

corresponding to case 52. But we have n = 102, and k = 6. Thus, the test statistic has 95 

degrees of freedom. As indicated in Weisberg (1985, p.116) choosing the critical value to 

be the (:) 100% point of t will give a significance level of no more than n( :) = a. 

Using this fact and entering Table E in Weisberg (1985) with k = 6 and n = 102, we find 
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the critical value at a = 0.05 to be 3.60. Then as 2.254 is less than 3.60 case 52 is not an 

outlier and thus so do the other cases. 

The partial regression plots of XO), X 02 , X 03, X 07, X09 and X) 2 do not show any apparent 

deviation from the assumption of linearity. These partial regression plots are presented in 

Figures 4.2.3 - 4.2.8. 

Plot of residuals versus ESLCE GP A (categorized) was also examined to check the 

assumption that the errors are not correlated. From the plot no any apparent trend was 

observed. Therefore, the assumption that the errors are uncorrelated is not violated. The 

plot is presented in Figure 4.2.12. The assumption of independence of errors follows from 

the normality assumption and the assumption that the errors are not correlated. 

4.2.4 Influence Diagnostics 

The influence of a subset of the data set on the fitted regression model was examined since 

predictions may depend on the influential subset of data than on the majority of data 

(Montgomery and Peck, 1992) and this subset may have a serious impact on model 

properties. As it can be seen from Appendix II the leverage values are all small enough 

indicating that there is no extremely remote point in the data set. We may also use a rough 

guideline given in Montgomery and Peck (1992), which says a leverage value larger than 

2p/n corresponds to a potentially influential point, where p is the number of regression 

coefficients in the model. But 2p/n is given to be 0.137 and all leverage values as 

indicated in Appendix II are smaller than this value. Therefore, no extremely remote point 

is observed in the data set and thus the parameter estimates, predicted values, and summary 

statistics are not much affected by the observations in the data set in general. 
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Cook's distance measure, Dj, was also examined to see the influence of the ith 

observation on the least squares estimate (the regression coefficient f3). As it is described 

in Montgomery and Peck (1992) Dj is made up of a component that reflects how well the 

model fits the ith observation Yj and a component that measures how far that point is from 

the rest of the data. It was suggested that observations with large Dj, preferably Dj> 1, may 

have significant influence on the least squares estimates. However, for each observation in 

the data set, Dj < 1 suggesting that the ith observation alone may not have significant 

influence on the least squares estimates. 

In addition to Cook's distance measure the diagnostics DFBETASj,j j = 1, 2, ... , k were 

also examined to see the influence of each observation on the regression coefficients. 

Using the suggestion given by Belsley, Kuh, and Welsch (1980) the absolute value of this 

statistic has to be compared with 2/'[;;, and if it is larger than 2/'[;;, then the 

corresponding observation is the most influential in relation to the others. Since n = 102 

we have 2/.[;; = 0.198. Comparing this result with I DFBETASj,i I which was given in 

strong influences on the regression coefficients in relation to the others. 

The influence of the ith observation on the predicted value was examined through the 

statistic DFFITSj , i = 1,2, ... , n. Belsley, Kuh, and Welsch (1980) suggest a convenient 

size-adjusted cutoff point so as to suspect the ith observation as influential. This cut-off 

would be 2~p/n, where p is the number of regression coefficients in the model. Using 

this cut-off point (2JPTi1 = 0.524) and comparing it with the I DEFITSj I which was 

given in Appendix II we may conclude that the 9th 11 th 14th 16th 18th 20th 54th 62th 69th , , , , , , , , , 

and 75th observations are the most influential observations in relation to the others. 
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Another statistic which provides information regarding the overall precision of estimation

is the COVRATIOj, i = 1, 2, ..., n. Belsley, Kuh, and Welsch (1980) suggest that if

I COVRATIOj -11 > 3p/n, then the ithobservation would be considered as influential. For

n = 102, and p = 7, observations with COVERATIOj > 1 + 3p/n = 1.206 or

COVRATIOj < 1 - 3p/n = 0.794 should be considered influential. Therefore, the 6t\ 17th,

52thand 71thobservations are the most influential observations. They influence the overall

precision of estimation in relation to others.

For more information on influence diagnostics, see Montgomery and Peck (1992), Belsley,

Kuh, and Welsch (1980), Weisberg (1985) and Cook and Weisberg (1982).

4.2.5 Multicollinearity

Collinearity diagnostics were carried out to see if there is multicollinearity problem in the

data set or if there is linear dependence among the explanatory variables included in the

model. Table 4.2.6 presents the variance inflation factors (VIF) of the variables in the

model.

Table 4.2.6 Variance Inflation Factor

Variable VIF

X01 1.237

X02 1.159

X03 1.142

X07 1.127

X09 1.157

X12 1.033

As it is suggested in Montgomery and Peck (1992) variance inflation factors larger than 10

imply serious problems due to the presence of multicollinearity. However, as it can be
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seen in Table 4.2.6 all variance inflation factors are less than 10 suggesting that the 

problem of multicollinearity is not serious. Another way of checking the existence of 

severe multicollinearity is to use the condition number as described in section 4.2.2. The 

condition number for the fitted model is 59.399, which supports the fact that there is no 

severe multicollinearity. 
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CHAPTER V 

Discussion, Conclusion and Recommendation 

In this Chapter some important points of the study are discussed; conclusions and their 

implications are forwarded by way of summarizing the results. 

The variables x02(Age), xolplace high school was attended), xos(high school English 

average sore), x06(high school mathematics average score), xoihigh school overall average 

score), xo9(ESLCE mathematics grade), x lO(ESLCE GPA) and x,leconomic status of the 

parents) were found to be significantly correlated with the criterion variable (y) at 0.01 

level of significance. Some of the explanatory variables were also significantly 

intercorrelated at 0.01 level of significance. Note that the variables Xos, xo6, X 07 and XIO were 

highly intercorrelated. These high intercorrelations may indicate the existence of 

multicollinearity. To maximize prediction, however, the problem of multicollinearity (see 

Section 4.2.2) has been minimized or statistically controlled. The finding that the ESLCE 

GPA was highly correlated with the criterion variable (y) contradicts the findings of 

Marhatibeb (1993), who reported that ESLCE variables have weak relations with the scores 

earned in the college. The types of the subjects considered in the two findings may 

contribute to these conflicting results. The findings of Marhatibeb (1993) were based on 

diploma students while the present findings are based on degree students. The batches of 

the students may also contribute for this. 

Results from the stepwise regression analysis(see Table 4.2.2) indicated that the variable 

X07 (high school overall average) alone accounted for about 54% of the variation in y 

(average score). The variables age, ESLCE Mathematics grade, place high school was 

attended, sex, and mother's education, however, accounted for 9.5%, 3.5%, 3.5%, 3%, and 
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2.5% of the variation in the first year first semester average score (y), respectively. 

In the present study, although not all potential variables may be considered, it was found 

out that the high school average score, age upon admission, ESLCE Mathematics grade, 

place high school was attended, sex and mother's education as predictors of first year first 

semester average score. The results of stepwise multiple regression analysis indicated that 

the high school average score is the first best predictor of this average score earned in the 

College. This finding is consistent with the findings of Wolfe and Johnson (1995), who 

reported that the average grade earned in the high school is the first best predictor of GP A. 

It is also in tune with the findings of Laekemariam (1994) and Fantu, et al. (1996), who 

reported that the high school records of students have significant contribution to the 

freshman first semester GP A. 

Age of student upon admission is the second best predictor of first year first semester 

average score which is consistent with the findings of High (1996), who investigated age as 

a good predictor of the performance of the student, and Mathewos (1995), who reported 

that age significantly affects the achievements of students when subjected to chi-square 

test. 

Contrary to the findings of Harrison (1996) the results of stepwise multiple regression 

analysis in the present study suggest that the variable sex has a statistically significant 

effect on the first year first semester average score. The present finding supports the 

findings of Mathewos (1995), who concluded that sex has a statistically significant effect 

on the achievements of students when subject to chi-square test and also the largest 

influence in discriminating between high and low academic achievement groups through 

discriminant analysis. 
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As in the study of Mekonnen (1987), the ESLCE mathematics grade does significantly 

predict first year first semester average score indicating that good performance in ESLCE 

mathematics grades tend to imply good performance in the first year first semester. That is, 

it appears to do the explanatory work and to account for statistically significant portion of 

first year first semester average score variance. 

When the variable place high school was attended is examined in the role of a predictor, it 

accounted for a significant share of the first year first semester average score variance. 

Analysis of the results in the present study also suggests that the educational level of the 

mother, no matter how it is defined or measured, together with the above predictors 

maximizes prediction and it also accounted for a significant portion of the first year first 

semester average score variance indicating that variation in mothers education may lead to 

varying performance' of the students. 

The findings that sex, age, place high school was attended, high school overall average, 

ESLCE mathematics grade and mother' s education are best predictors of first year first 

semester average score support the potential usefulness of these variables in predicting 

academic performance. 

So the major findings of the study are given below: 

• No significant difference in performance was found to be observed among or 

between the different categories of the variables sex, age, school type, ESLCE 

English grade, father's education, mother' s education, textbook, dormitory facility, 

fear of academic dismissal and group type taking all the students together. 

• Significant difference in performance appears between students coming from 

i) Addis Ababa and outside of Addis Ababa 
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ii) Parents whose monthly income is greater or equal to 201 Birr and those with 

less than 201 Birr, 

And among 

iii) different categories of the variables ESLCE mathematics grade, ESLCE GPA, and 

variables on high school achievements. 

• Significant correlations (at p < 0.01) are observed between the criterion variable y 

and the variables age upon admission(xo2), region high school was attended (X03), 

high school mathematics average score(x06), high school English average 

score(x05)' high school overall average score(x07)' ESLCE mathematics grade(xo9)' 

ESLCE GPA(x IO) , and parent's economic status(xI3). 

• Some explanatory variables were found to be intercorrelated. The highest 

correlation is observed between high school English and Mathematics average 

scores (r = 0.7483). The second largest correlation was 0.7051 , which is a bivariate 

correlation between high school mathematics average score and ESLCE GP A. The 

lowest is observed between high school overall average score and age upon 

admission (0.0021). The high school achievement variables were found to be highly 

(significantly) intercorrelated and highly correlated with the ESLCE variables. 

The above conclusions are reached based on results from the chi-square tests. The 

conclusions given below are drawn from the results ofthe stepwise regression analysis. 

• X07 (high school overall average score), X01 (sex), X02 (age upon admission), X09 

(ESLCE mathematics grade), X03 (regions high school was attended) and Xl2 

(mother's education) do significantly predict first year first semester average score. 

One important point worth mentioning here is that all the variables entered into the 
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variables entered into the equation are found to be significant predictors of the first 

year first semester average score. 

• X04 (school type), Xos (high school English average score), X08 (ESLCE English 

grade), X ll (father' s education), X \3 (parent's economic status), XI S (dormitory 

facility), X I4 (text book), X I6 (fear of academic performance) and X J7 (group type) do 

not predict the first year first semester average score as they are removed from the 

equation by the stepwise procedure. 

These conclusions can be considered as valid since as indicated in the residual analysis the 

basic assumptions of model hold. As the sample size is adequate and the construction of 

the categories is based on common grounds, the drawn conclusions are justifiable. 

At last, it can be recommended that policy makers should think about an alternative 

admission criterion of students into institutions of higher learning. As discussed above a 

large portion of the variation in the first year first semester average score is explained by 

high school overall average score. Based on this ground the inclusion of the high school 

overall average score as a second thought in the selection of students for admission into 

institutes of higher learning may make the admission criterion more sound. However, 

further research will be required before putting this recommendation into practice and to 

solve the conflicting findings of the present study with the previous ones. 

44 



REFERENCE 

Asmerom Kidane, Lakew Wolde Tekle, Mekonnen Yimer (1989). Discontinuation of 

Students from Institutions of Higher Learning in Ethiopia: Causes, and Cures. 

Ethiopian Journal of Education, X(2), 9 - 21. 

Belsley, D. A. , Kuh, E. and Welsch, RE. (1980). Regression diagnostics: Indeifying 

Influential Data and Sources of Collinearity. Wiley, New York. 

Bouillon, M. L. and Doran, B. M. (1992). The Relative Performance of Female and Male 

Students in Accounting Principles Classes. Journal of Education for Business, 67, 

4, 224 - 28. 

Cook, R D. and Weisberg, S. (1982). Residuals and Influence in Regression. Chapman and 

Hall, New York. 

Draper, N. and Smith, H. (1981). Applied Regression Analysis. 2nd ed. , Wiley, New York. 

Fantu Melesse, Zelalem Fekadu, Belay Tefera (1996). Some Alternative Predictors of 

Freshman GP A in Ethiopia Institutions of Higher Learning. Ethiopian Journal of 

Education, XVI (2), 1 - 24. 

Fentaw Abegaz (1991). Factors Affecting Academic Performance of Students at Addis 

Ababa University. M.Sc. Thesis, Addis Ababa University. 

Habte Tewoldeberhan (1988). An Investigation into Some Factors Affecting Academic 

Performance of First Year Regular Science Degree Students of 1987/88. M.Sc. 

Thesis, Addis Ababa University. 

Harbison, RW. and Hanushek, E.A. (1992). Educational Performance of the Poor: Lessens 

from rural Northeast Brazil. Oxford University Press, London. 

Harrison, C. S. (1996). Relationships Between Grades in Music Theory for Non-Music 

Majors and Selected Background Variables. Journal of Research m 

Music- Education, 44, 4,314 - 352. 

45 



High, C. F. (1996). A Regression Analysis of Selected Factors that Influence the Scores of 

Students on the TASP Test. A Paper Presented at the Annual Conference of the 

Texas Association of College Test Personnel, Texas. 

King, M. and King, 1. (1972). Some Correlates of University Performance in a Developing 

Country: The Case of Ethiopia. Ethiopian Journal of Education, V(2), 20 - 30. 

Laekemariam Berhe (1994). The Effect of the Ethiopian School Leaving Certificate 

Examination of Students Attrition Rate in Wondo Genet College of Forestry. 

Ethiopian Journal of Education, XV (2),65- 96. 

Mathewos Tamiru (1995). A Study on Factors Affecting Academic Achievement of 

Students at Bole Senior Secondary School. M.Sc. Thesis, Addis Ababa University. 

Melaku Asfaw (1975). The Relationship Between the ESLCE GPA's of Required Subjects 

and First Semester Freshman GPA' s of dismissed Students. Ethiopian Journal of 

Education, VII (2), 48 - 55. 

Mekonnen Tadesse (1987). Ranking and Selection Procedures and their Applications to 

the Educational Performance of Students at Addis Ababa University. M.Sc. Thesis, 

Addis Ababa University. 

Merhatibeb Bezabih (1993). The Relationship between ESLCE scores and Students ' 

Academic Achievements at Bahir Dar Teachers College. Ethiopian Journal of 

Education, XIV(I), 37-62. 

Montgomery, D.C. and Peck, E. A. (1992). Introduction to Linear Regression Analysis. 

2nd ed. , Wiley, New York. 

Petrowsky, M. (1994). Math Background as a Predictor of Student Success in the College 

Economic Principles Courses: A Preliminary Analysis. Research Report, Arizona. 

Weisberg, S. (1985). Applied Regression Analysis. 2nd ed., Wiley, New York. 

46 



Wilhite, S.C. (1990). Self-Efficacy, Locus of control, Self-Assessment of Memory Ability, 

and Study Activities as Predictors of College Course Achievement. Journal of 

Educational Psychology, 82, 4, 696 - 700. 

Wolfe, R.N. and Johnson, S.D. (1995). Personality as a Predictor of College Performance. 

Journal of Educational and Psychological measurement, 55 , 2, 177 - 185. 

Ministry of Planning and Economic Development(MOPED), Annual Plans, 

1988/89,1991/92 and 1992/93. 

47 



1.00,-----------------:;,

Normal Probability Plot

.75
..c
ea.
E:::J
U .50-c

~
QJ
Co
)(

W
.25

O.OO-l"'- ~---~---~----I
0.00 .25 .50

30

20

10

n;
'"u•••
'"OC

-10

-20

-30

20

.75 1.00

Observed Cum Prob

Figure 4.2_1

Residuals versus Predicted Values

00

"0" a"

o e
000

D a II D DO

~o 60 10080

Predicted Value

Figure 4.2.2

48

120



Partial Regression Plot of X I 
30,---------------------------------------------------, 

20 

!! 
8 10 
m 

~ 
~ ., 
'" ~ "0 -10 
U 

-20 

.. . 
. . 

-~~----------~------~----~----~----~------,---~ 
-1.0 -.8 -.6 -.4 -2 .0 2 .4 .6 

Sex of Student 

Figure 4.2.3 

Partial Regression Plot of X2 

3. 

2. 

l' "e: . : 
8 1. 

(f) . : .fie a a 
. 

" ~ .. : 
" ~ 
" j' 
0 -1. I 
U 

-2. 

-~ 

-3 -2 -1 

Age in Years 

Figure 4.2.4 

49 



30

20

~ 10
(/)

E>
~ 0

~:g -10
o

-20

Partial Regression Plot of X3

.'

..

-~'+---------------~--------~------------------~
-.s 1.0

40

30

2! 20

8
(/)., 10E'.,
~.,
'".9!
"0
o -10

-20

-30

-20

-.6 -2 .S0.0 .2-.4 .4 .6

Region High Sheaol Attended

Figure 4.2.5

Partial Regression Plot of X7

" 'b

",

" c

,
" '

e

e e

-10 10 20

High School Over all Average

Figure 4.2.6

50

30



Partial Regression Plot of X9

~r--------------------------------------------,

e
8 10
en..~
~ 0

j
15 ·10
U

-20

.,....' ..
.'

<'

-30+--- ---- _~---- __ ----_------_----~

-1.5 -1.0 -.5 0.0 .5 1.0 1.5

30

0

20

,~
10 ,~ ,

00'

~,

'"
caoo

,
,o~

e
8en
Q)

E'

~
Q)
CI
Q)

'is -10
o

-20

ESLCE Maths Grade

Figure 4.2.7

Partial Regression Plot ofX12

0,

o 0

" ,'.
0,

-_8

-30+--- ---~--_--_---~--_---~--~

.8-.6 -.4 -.2 .20.0

Mother's Schooling

Figure 4.2.8

51

.4 .6



Scatter Plot ofx07 versus XIO
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Appendix I

A Study of Some Selected Factors Affecting Academic Performance of Students at Kotebe

College of Teacher Education.

A questionnaire form to be filled by the college students

A. Identification

l. ID. No.

2. Section

3. Group type: Natural Science D
Social Science D

4. Sex

5. Age (in complete years)

6. Region high school was attended

7. High school type

D Government D Non-government

8. Ethnic group

B. Parental educational and economic background

9. Father's education illiterate

10. Mother's education illiterate

D
D
D
D

literate

literate

11. Parents' average monthly income in Birr

D greater or equal to 201

D less than 201
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C. Physical Environment of the college 

12. Have you been provided with at least one textbook or written material 

(handout) for the course you were registered for? 

DYes D No 

13. Have you been provided with dormitory with necessary facilities? 

DYes DNo 

14. After you joined the college have you often been frustrated by fear of academic 

dismissal? YesD No D 
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Appendix ii

No pred res zres sres sdres cook lev cov
1 90.05379 -10.35379 -1.07157 -1.12471 -1.12630 0.01837 0.08246 1.08009
2 51.16864 6.23136 0.64492 0.65610 0.65412 0.00215 0.02401 1.07970
3 37.00231 9.64769 0.99849 1.02454 1.02481 0.00793 0.04040 1.04897
4 47.54597 -0.39597 -0.04098 -0.04181 -0.04159 0.00001 0.02939 1.12067
5 59.61508 11.58492 1.19898 1.25069 1.25446 0.01969 0.07118 1.04321
6 57.08292 20.31708 2.10272 2.13257 2.17399 0.01858 0.01800 0.78574
7 66.35738 19.84262 2.05362 2.09936 2.13847 0.02836 0.03330 0.80703
8 67.38285 5.11715 0.52960 0.55747 0.55544 0.00480 0.08768 1.16614
9 91.50797 -13.65797 -1.41353 -1.50899 -1.51935 0.04542 0.11271 1.03556

10 70.88867 4.41133 0.45655 0.47903 0.47708 0.00331 0.08185 1.16565
11 61.48798 15.71202 1.62612 1.69377 1.71086 0.03481 0.06848 0.94266
12 72.15792 2.14208 0.22170 0.22741 0.22627 0.00039 0.03981 1.12880
13 60.65686 -1.35686 -0.14043 -0.14490 -0.14415 0.00019 0.05092 1.14473
14 102.56098 -10.46098 -1.08266 -1.14796 -1.14990 0.02339 0.10072 1.09792
15 50.42500 2.27500 0.23545 0.24078 0.23958 0.00038 0.03393 1.12134
16 74.34576 -19.54576 -2.02289 -2.10368 -2.14310 0.05151 0.06553 0.83399
17 96.33489 -3.73489 -0.38654 -0.41340 -0.41158 0.00351 0.11589 1.21628
18 57.06665 14.18335 1.46791 1.52793 1.53889 0.02783 0.06722 0.98025
19 60.42314 4.92686 0.50991 0.52606 0.52405 0.00255 0.05068 1.12305
20 37.45348 16.39652 1.69696 1.76286 1.78296 0.03515 0.06356 0.92077
21 38.73986 -0.63986 -0.06622 -0.06927 -0.06891 0.00006 0.07629 1.17792
22 74.53761 2.81239 0.29107 0.30053 0.29909 0.00085 0.05217 1.14042
23 45.16315 1.38685 0.14353 0.14608 0.14533 0.00011 0.02479 1.11373
24 62.62097 6.22903 0.64467 0.65447 0.65249 0.00187 0.01990 1.07530
25 76.99168 0.45832 0.04743 0.04918 0.04892 0.00003 0.05978 1.15722
26 84.93132 3.71868 0.38487 0.39911 0.39734 0.00172 0.06031 1.14456
27 64.03671 -1.23671 -0.12799 -0.13185 -0.13117 0.00015 0.04791 1.14138
28 59.29104 7.65896 0.79267 0.82330 0.82189 0.00763 0.06322 1.10493
29 62.21255 4.33745 0.44891 0.46557 0.46364 0.00234 0.06049 1.13994
30 60.66403 9.08597 0.94035 0.97978 0.97957 0.01174 0.06905 1.08885
31 57.71908 6.13092 0.63452 0.65964 0.65767 0.00502 0.06492 1.12704
32 62.24819 1.65181 0.17095 0.17811 0.17720 0.00039 0.06891 1.16617
33 38.21653 9.88347 1.02289 1.04881 1.04937 0.00807 0.03901 1.04352
34 37.68720 -1.63720 -0.16944 -0.17595 -0.17505 0.00035 0.06281 1.15856
35 80.61435 0.53565 0.05544 0.05787 0.05757 0.00004 0.07267 1.17339
36 76.22551 7.87449 0.81497 0.85605 0.85483 0.01082 0.08386 1.12548
37 60.52061 4.27939 0.44290 0.45221 0.45031 0.00124 0.03096 1.10584
38 93.80644 -2.50644 -0.25940 -0.27455 -0.27321 0.00129 0.09750 1.19964
39 52.33445 0.01555 0.00161 0.00168 0.00168 0.00000 0.07691 1.17913
40 41.81668 11.78332 1.21952 1.24889 1.25263 0.01086 0.03668 1.00581
41 57.84310 -16.99310 -1.75870 -1.81328 -1.83576 0.02961 0.04949 0.89461
42 38.96642 11.98358 1.24024 1.26777 1.27189 0.01031 0.03315 0.99854
43 66.18179 1.01821 0.10538 0.10987 0.10930 0.00015 0.07034 1.16968
44 71.80734 3.39266 0.35112 0.36000 0.35835 0.00095 0.03892 1.12128
45 42.30664 -12.20664 -1.26333 -1.29149 -1.29611 0.01074 0.03333 0.99420
46 44.45886 -17.55886 -1.81726 -1.85051 -1.87485 0.01807 0.02581 0.86360
47 44.38761 -12.98761 -1.34415 -1.37324 -1.37976 0.01178 0.03211 0.97681
48 28.11779 -11.11779 -1.15064 -1.18419 -1.18673 0.01185 0.04606 1.02784
49 36.78542 -8.88542 -0.91960 -0.96773 -0.96740 0.01437 0.08720 1.11267
50 34.78598 -11.23598 -1.16287 -1.20765 -1.21060 0.01635 0.06298 1.04221
51 26.54451 -3.94451 -0.40824 -0.42902 -0.42717 0.00275 0.08475 1.17330
52 46.91293 -20.96293 -2.16956 -2.20718 -2.25409 0.02434 0.02399 0.77102
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Appendix ii

No. pred res zres sres sdres cook lev cov
53 24.82004 -2.37004 -0.24529 -0.26044 -0.25916 0.00123 0.10316 1.20797
54 43.71298 -20.56298 -2.12817 -2.20451 -2.25121 0.05070 0.05825 0.80010
55 34.28887 -14.23887 -1.47365 -1.52380 -1.53463 0.02296 0.05493 0.96829
56 51.35988 -6.30988 -0.65304 -0.66740 -0.66544 0.00283 0.03277 1.08837
57 71.98322 -1.28322 -0.13281 -0.13728 -0.13657 0.00018 0.05428 1.14902
58 60.82558 -4.82558 -0.49942 -0.50923 -0.50724 0.00147 0.02834 1.09837
59 88.14841 -4.04841 -0.41899 -0.44263 -0.44075 0.00325 0.09415 1.18458
60 50.37090 -7.97090 -0.82495 -0.85328 -0.85205 0.00727 0.05550 1.09172
61 40.20404 -7.30404 -0.75593 -0.78308 -0.78147 0.00640 0.05832 1.10439
62 51.01619 -17.96619 -1.85941 -1.97534 -2.00656 0.07167 0.10413 0.90615
63 46.50050 -6.45050 -0.66760 -0.69811 -0.69622 0.00651 0.07571 1.13594
64 56.90421 10.54579 1.09144 1.13682 1.13860 0.01567 0.06845 1.06149
65 46.00057 -7.70057 -0.79697 -0.81563 -0.81418 0.00450 0.03543 1.07377
66 37.28566 -9.23566 -0.95585 -0.99576 -0.99571 0.01208 0.06875 1.08594
67 43.65398 8.29602 0.85860 0.90376 0.90288 0.01260 0.08763 1.12316
68 57.26478 2.63522 0.27273 0.27889 0.27753 0.00051 0.03386 1.11961
69 63.12122 15.92878 1.64855 1.71741 1.73550 0.03593 0.06877 0.93720
70 54.16857 -4.01857 -0.41590 -0.43246 -0.43060 0.00217 0.06531 1.14839
71 81.93889 4.61111 0.47723 0.51315 0.51115 0.00588 0.12529 1.22114
72 56.19364 -8.04364 -0.83248 -0.84508 -0.84380 0.00311 0.01979 1.05264
73 45.21905 8.98095 0.92949 0.96621 0.96586 0.01075 0.06476 1.08593
74 50.49717 5.40283 0.55917 0.57929 0.57726 0.00351 0.05848 1.12753
75 41.36952 19.43048 2.01096 2.09816 2.13719 0.05572 0.07158 0.84100
76 35.59999 -6.74999 -0.69859 -0.71752 -0.71568 0.00404 0.04227 1.09364
77 58.54712 9.30288 0.96280 0.98789 0.98776 0.00736 0.04034 1.05468
78 41.91358 -0.51358 -0.05315 -0.05502 -0.05473 0.00003 0.05700 1.15372
79 48.52366 -6.07366 -0.62859 -0.65116 -0.64917 0.00443 0.05829 1.11996
80 53.64524 3.10476 0.32133 0.33094 0.32938 0.00095 0.04744 1.13310
81 83.22715 -4.42715 -0.45819 -0.47636 -0.47442 0.00262 0.06504 1.14468
82 45.70276 -2.65276 -0.27455 -0.28642 -0.28503 0.00104 0.07138 1.16497
83 27.77033 3.82967 0.39635 0.41053 0.40873 0.00175 0.05808 1.14104
84 35.94744 1.70256 0.17621 0.18035 0.17943 0.00022 0.03567 1.12549
85 38.67459 8.92541 0.92374 0.96313 0.96275 0.01154 0.07032 1.09297
86 54.76912 11.58088 1.19857 1.24014 1.24371 0.01551 0.05613 1.02842
87 44.64385 -3.59385 -0.37195 -0.37982 -0.37810 0.00088 0.03121 1.11106
88 50.91184 -2.11184 -0.21856 -0.22575 -0.22462 0.00049 0.05288 1.14459
89 57.03106 -14.48106 -1.49872 -1.53234 -1.54344 0.01522 0.03359 0.94483
90 57.84283 -4.69283 -0.48569 -0.50411 -0.50212 0.00281 0.06194 1.13857
91 34.00017 11.04983 1.14360 1.19253 1.19522 0.01776 0.07057 1.05367
92 56.14491 5.40509 0.55940 0.56946 0.56742 0.00168 0.02520 1.08956
93 66.73048 2.11952 0.21936 0.22640 0.22527 0.00048 0.05146 1.14284
94 37.56409 -0.86409 -0.08943 -0.09154 -0.09106 0.00006 0.03575 1.12759
95 55.07067 -6.77067 -0.70073 -0.75070 -0.74897 0.01189 0.11890 1.18554
96 45.69648 15.80352 1.63559 1.69120 1.70818 0.02826 0.05488 0.92956
97 54.81384 -7.66384 -0.79317 -0.81693 -0.81549 0.00580 0.04751 1.08736
98 33.73111 -0.38111 -0.03944 -0.04088 -0.04067 0.00002 0.05943 1.15685
99 47.92311 -9.62311 -0.99595 -1.03948 -1.03992 0.01379 0.07220 1.08281

100 43.02809 -8.37809 -0.86709 -0.89483 -0.89388 0.00744 0.05123 1.08091
101 40.65153 3.49847 0.36208 0.37976 0.37805 0.00206 0.08118 1.17214
102 37.40252 3.54748 0.36715 0.38243 0.38070 0.00178 0.06850 1.15585
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Appendix ii

No dff dfblnt dfbX01 dfbX03 dfbX07 dfbX09 dfbX12 dfbX02
1 -1.05244 2.29477 -0.15623 -0.39806 -0.00976 -0.29069 -0.11433 -0.03607
2 0.21807 0.38513 0.08591 -0.04085 -0.00458 0.06849 -0.12778 -0.00953
3 0.50997 1.74825 0.21774 -0.08480 -0.00727 -0.19898 0.24625 -0.04627
4 -0.01615 -0.03096 -0.00597 0.00208 0.00042 -0.00484 0.00797 0.00058
5 1.02081 -1.56138 0.28343 0.63577 -0.01208 0.15775 -0.29678 0.09723
6 0.58098 -0.00668 0.20869 -0.30221 0.00391 0.07810 0.40086 -0.02809
7 0.89376 -3.71000 0.01976 -0.25014 0.02055 0.16592 -0.45697 0.12468
8 0.55270 -0.59409 0.11937 0.24387 -0.00637 0.18438 0.07380 0.02058
9 -1.90692 -2.73314 -0.45947 -0.63778 0.00228 -0.40300 0.45921 0.19816

10 0.44511 -0.58126 0.09672 0.20279 -0.00397 0.15264 0.06097 0.01728
11 1.33453 0.71960 0.49973 0.85331 -0.01992 0.16771 -0.40179 -0.00221
12 0.11183 -0.14521 0.01148 -0.04475 0.00339 -0.00212 0.03875 -0.00373
13 -0.08772 -0.40513 -0.03267 0.01518 -0.00086 0.03464 0.02663 0.01893
14 -1.29986 0.94476 -0.20085 -0.36124 -0.01851 -0.22945 -0.10106 0.05762
15 0.10405 0.48064 0.04660 -0.02804 -0.00183 0.00882 0.04825 -0.02144
16 -1.59246 -3.41546 -0.68874 -0.96707 0.00888 -0.07936 0.52946 0.17330
17 -0.53693 -0.40072 -0.03073 0.11469 -0.00861 -0.07231 -0.05139 0.06039
18 1.18356 1.33306 0.19205 -0.20111 -0.01597 0.47952 0.26115 -0.08486
19 0.31720 1.47590 0.11899 -0.05468 0.00302 -0.12535 -0.09651 -0.06868
20 1.29819 4.55094 0.42106 -0.12638 -0.03364 0.13683 0.38916 -0.15471
21 -0.06028 -0.05701 0.01353 -0.02695 0.00087 0.00584 0.01383 -0.00176
22 0.18581 -0.64071 -0.00510 -0.04494 0.00511 0.01638 -0.06931 0.01752
23 0.04970 0.07236 0.01990 -0.01465 -0.00123 0.01068 0.02982 -0.00158
24 0.19069 0.07072 0.06166 -0.06697 0.00186 0.04536 -0.13689 -0.01100
25 0.03428 -0.11041 -0.00123 -0.00782 0.00095 0.00232 -0.01155 0.00285
26 0.28038 -0.36936 0.08115 0.14260 0.00503 -0.00993 0.05243 -0.00143
27 -0.07574 -0.03408 0.03471 -0.03254 -0.00016 -0.00818 -0.01901 0.00253
28 0.60334 0.66954 -0.19408 0.26853 -0.00556 0.10534 -0.20377 -0.01726
29 0.32795 0.32010 -0.11401 0.14675 -0.00195 0.05525 -0.11686 -0.01003
30 0.77783 -0.46051 -0.27478 0.24295 0.01037 -0.19911 0.16888 0.02286
31 0.49509 2.51749 0.17277 -0.05361 -0.00587 0.02914 -0.13409 -0.11410
32 0.14113 0.01290 -0.08106 -0.06213 0.00238 0.00782 0.03069 -0.00620
33 0.50726 2.09720 0.23335 -0.02881 -0.01029 -0.15502 -0.16306 -0.05025
34 -0.12818 -0.45229 -0.04187 0.01276 0.00332 -0.01352 -0.03877 0.01544
35 0.04815 -0.13984 -0.00214 -0.01002 0.00131 0.00209 -0.01396 0.00334
36 0.81377 -2.97836 -0.07470 -0.17838 0.01201 0.25586 0.12185 0.08419
37 0.18184 0.86542 0.07908 -0.04188 -0.00119 0.02509 -0.09291 -0.04227
38 -0.30127 0.09714 -0.00559 0.05679 -0.00502 -0.06978 0.07758 0.01835
39 0.00148 0.00232 -0.00063 -0.00055 0.00002 -0.00038 0.00035 -0.00012
40 0.57447 -0.92135 0.11019 -0.04053 -0.01424 0.19298 -0.23230 0.08056
41 -1.07107 -0.94489 0.44142 -0.48787 0.00758 -0.14725 -0.27645 0.03258
42 0.53790 -1.21861 0.10550 -0.10356 -0.01278 0.14341 0.26738 0.08556
43 0.08872 0.12098 0.03623 0.05236 0.00010 -0.02344 -0.02411 -0.00426
44 0.17376 -0.22445 0.01857 -0.07037 0.00525 -0.00297 0.06148 -0.00588
45 -0.55032 -2.35291 -0.26956 0.05404 0.00807 0.20651 0.20708 0.06276
46 -0.64851 2.19722 -0.12096 0.18638 0.00985 -0.17750 -0.37559 -0.12236
47 -0.56813 1.15887 -0.10956 0.05694 0.01257 -0.20087 0.25942 -0.08765
48 -0.65784 -0.42218 -0.19876 0.06433 0.01316 0.17355 -0.29669 -0.04042
49 -0.95448 3.94818 0.04261 0.02033 0.00830 -0.21024 0.18276 -0.21874
50 -0.88196 -1.50232 0.43985 0.30083 0.01300 -0.15614 -0.25137 0.03501
51 -0.41190 1.05065 0.21604 0.07763 0.00087 0.01213 0.07055 -0.07324
52 -0.73324 2.84466 -0.12686 0.24115 0.00709 -0.19499 -0.44053 -0.14470
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Appendix ii

No. dff dfblnt dfbX01 dfbX03 dfbX07 dfbX09 dfbX12 dfbX02
53 -0.30182 1.02933 0.00498 0.01014 0.00403 -0.05352 -0.06087 -0.06074
54 -1.50163 -2.66761 0.83356 0.48563 0.01487 -0.33456 0.44592 0.07346
55 -0.98552 3.82850 -0.03812 0.10490 0.01606 -0.22835 -0.33114 -0.22431
56 -0.28055 -1.30528 -0.12708 0.07987 0.00453 -0.02253 -0.13285 0.05951
57 -0.08786 0.01072 0.03980 -0.03009 -0.00112 -0.00516 -0.01842 0.00287
58 -0.19135 -0.79170 -0.08133 0.07780 -0.00070 -0.00241 -0.09486 0.04628
59 -0.46967 0.99155 0.02272 0.11071 -0.00926 -0.10688 -0.05725 -0.00741
60 -0.55688 0.69461 0.40403 0.21051 -0.00240 -0.12955 0.18172 -0.03699
61 -0.53394 0.29956 0.34549 0.16497 0.00475 -0.14379 0.15650 -0.03564
62 -2.31012 8.30520 0.11011 0.28882 -0.03307 0.35795 -0.44066 -0.37648
63 -0.60318 0.11243 -0.21342 -0.33888 0.00615 0.12711 -0.14370 -0.03255
64 0.89529 1.30269 0.39267 0.51042 -0.00387 -0.26708 0.21989 -0.03895
65 -0.36484 -1.07954 -0.14934 0.09331 -0.00057 0.18051 -0.18595 0.03823
66 -0.78735 -1.48572 0.35775 0.19754 0.01238 -0.17196 0.19406 0.03204
67 0.89558 -3.47713 -0.02795 -0.10671 0.00908 -0.14127 0.20869 0.17206
68 0.12030 0.33296 0.04485 -0.02642 0.00186 -0.05739 -0.05017 -0.01441
69 1.35840 2.02094 -0.36676 0.41566 0.01542 -0.39835 0.29418 -0.09573
70 -0.32636 -0.82493 0.07341 -0.14451 0.00117 0.06612 0.09375 0.02437
71 0.72025 1.12451 -0.10600 0.09385 0.01152 -0.16515 0.07865 -0.07320
72 -0.24532 -0.31786 -0.09690 0.06740 0.00224 -0.07510 0.16972 0.01311
73 0.72361 -0.66040 -0.26958 0.30309 -0.01114 0.13745 0.16255 0.06075
74 0.39595 -0.02003 -0.14241 0.16392 0.00095 -0.09876 0.10707 0.01465
75 1.72154 -4.59454 -1.09772 -0.46021 -0.00275 0.42471 -0.43024 0.26073
76 -0.37077 -1.26803 -0.15588 0.05588 0.00597 0.13639 -0.17394 0.03223
77 0.49112 -0.57451 0.08247 -0.10129 0.01136 -0.18738 -0.18213 0.02496
78 -0.03677 -0.17901 -0.01501 0.00540 0.00036 0.01277 -0.01311 0.00686
79 -0.44383 -1.22193 0.22424 0.16167 -0.00389 0.10354 0.12015 0.04597
80 0.18854 1.02180 0.08197 -0.02635 -0.00006 -0.07180 -0.05766 -0.04267
81 -0.35816 -0.59247 -0.14213 -0.20372 -0.00170 -0.00478 0.12547 0.04011
82 -0.23438 0.45359 0.08789 -0.08572 -0.00034 0.03883 -0.05450 -0.03011
83 0.27889 0.86842 0.10038 -0.02073 -0.00625 -0.06872 0.10461 -0.01793
84 0.08111 0.00456 0.02558 -0.01474 -0.00077 -0.03062 0.04310 0.00583
85 0.77738 -3.12657 -0.00009 -0.03703 0.00167 -0.08516 -0.15925 0.18015
86 0.81741 0.48353 -0.53042 -0.39646 0.00833 0.08288 0.22448 -0.04093
87 -0.15371 -0.65396 -0.07635 0.01901 0.00161 0.06338 0.06199 0.01862
88 -0.14122 -0.64663 -0.05489 0.02936 -0.00028 0.05858 -0.05098 0.02849
89 -0.65690 -1.84422 -0.24754 0.14390 -0.00989 0.31421 0.27515 0.07908
90 -0.36272 1.16128 -0.00612 0.05249 -0.00744 0.08503 0.09466 -0.05241
91 0.96571 -3.63298 0.01811 -0.02576 -0.00283 -0.08803 -0.18979 0.22424
92 0.19606 -0.95427 0.01597 -0.08076 0.00269 0.03429 0.10690 0.03629
93 0.13833 0.18194 0.02981 -0.02930 0.00339 -0.05366 -0.04393 -0.01225
94 -0.04124 0.08271 -0.00804 0.00703 0.00103 -0.01076 -0.01950 -0.00621
95 -1.00013 2.84082 -0.10889 -0.39165 -0.00190 0.08893 0.16298 -0.15378
96 1.09285 -1.04039 -0.77489 -0.38883 -0.00213 0.28118 -0.34961 0.07491
97 -0.46598 -2.48200 -0.19927 0.06844 -0.00069 0.18018 0.14360 0.10554
98 -0.02835 0.01866 0.01777 0.01013 0.00032 -0.00627 -0.00846 -0.00202
99 -0.85961 1.74588 0.32667 -0.30291 -0.00328 0.14821 -0.19480 -0.10885

100 -0.54463 -0.32847 0.35746 0.20640 -0.00438 0.10785 0.15998 -0.00771
101 0.35017 1.38595 -0.09940 -0.10663 -0.00032 -0.07923 0.08698 -0.05557
102 0.30140 0.56861 -0.13752 -0.07602 -0.00471 0.06589 -0.07458 -0.01231
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Appendix iii

No. y X01 X02 X03 X04 X05 X06 X07 X08 X09 X10 X11 X12 X13 X14 X15 X16 X17
1 79.7 1 19 1 1 76.5 88.0 85.1 4 4 4.0 1 1 1 0 0 0 1
2 57.4 1 19 0 1 73.4 71.5 60.6 4 3 3.6 1 0 1 1 1 1 1
3 46.7 1 19 0 1 63.4 60.1 58.5 4 2 3.4 0 1 0 0 0 1 1
4 47.2 1 19 0 1 83.8 82.0 57.5 3 3 3.2 1 0 0 0 0 1 1
5 71.2 1 20 1 1 85.4 87.4 62.5 4 3 3.6 0 0 0 0 1 0 1
6 77.4 1 19 0 1 78.0 83.3 70.9 3 3 3.6 1 1 1 0 0 0 1
7 86.2 1 20 0 1 93.5 82.5 77.5 4 3 3.8 0 0 1 0 1 0 1
8 72.5 1 19 1 1 69.9 64.1 65.7 3 4 3.8 1 1 1 0 0 0 1
9 77.9 1 17 1 1 85.3 85.3 73.3 4 4 4.0 1 0 1 1 1 0 1

10 75.3 1 19 1 1 74.5 85.0 68.7 3 4 3.8 0 1 1 1 0 1 1
11 77.2 1 19 1 1 76.8 80.5 60.2 3 3 3.6 1 0 1 0 1 1 1
12 74.3 1 19 0 1 85.0 90.8 83.8 4 3 3.8 0 1 1 0 0 1 1
13 59.3 1 18 0 1 97.0 88.8 69.6 4 2 3.6 1 0 1 0 1 0 1
14 92.1 1 18 1 1 94.0 97.3 91.9 4 4 4.0 0 1 1 1 0 0 1
15 52.7 1 18 0 1 73.5 67.5 61.3 4 3 3.6 1 1 1 0 0 0 1
16 54.8 1 18 1 1 66.5 56.0 67.3 4 3 3.4 0 0 1 0 1 0 1
17 92.6 1 17 0 1 94.3 98.0 91.9 4 4 4.0 1 1 1 1 1 0 1
18 71.3 1 18 0 1 87.9 82.9 62.2 4 4 3.2 1 1 1 1 0 0 1
19 65.4 1 18 0 1 86.4 85.8 69.4 4 2 3.6 0 0 1 1 1 0 1
20 53.9 1 18 0 1 72.5 76.5 50.2 4 3 3.6 0 1 1 0 0 0 1
21 38.1 0 19 1 o 64.6 66.1 52.2 4 2 3.2 1 0 1 1 1 1 1
22 77.4 1 20 0 1 85.5 73.0 84.5 4 3 3.8 0 0 0 1 1 0 1
23 46.6 1 19 0 1 63.7 68.9 60.7 3 3 3.4 1 1 0 0 0 1 1
24 68.9 1 19 0 1 59.3 66.8 70.4 3 3 3.6 0 0 1 0 1 1 1
25 77.5 1 20 0 1 94.5 88.5 86.6 4 3 3.8 0 0 1 0 0 1 1
26 88.7 1 19 1 1 86.0 87.5 85.5 4 3 3.8 1 1 1 0 1 0 1
27 62.8 0 18 1 1 82.0 81.8 70.4 4 3 3.8 1 1 1 0 0 0 1
28 67.0 0 18 1 1 66.5 67.8 61.1 4 3 3.2 0 0 1 1 1 1 1
29 66.6 0 18 1 1 67.6 77.5 63.6 3 3 3.6 1 0 1 0 0 0 1
30 69.8 0 19 1 1 84.0 59.8 76.2 4 2 3.6 1 1 1 0 0 0 1
31 63.9 1 17 0 1 84.0 82.0 58.4 3 3 3.8 0 0 1 1 1 1 1
32 63.9 0 18 0 1 82.8 73.3 78.1 4 3 3.6 1 1 1 0 0 1 1
33 48.1 1 19 0 1 76.1 67.6 54.3 4 2 3.4 0 0 0 0 1 0 1
34 36.1 1 18 0 1 75.3 68.3 50.4 4 3 3.4 1 1 1 1 0 0 1
35 81.2 1 20 0 1 91.691.1 89.7 4 3 3.8 0 0 1 0 1 0 1
36 84.1 1 20 0 o 86.8 87.1 86.4 4 4 4.0 0 1 1 1 0 1 1
37 64.8 1 18 0 1 67.8 71.8 64.7 3 3 3.4 1 0 0 0 1 0 1
38 91.3 1 18 0 1 89.8 93.0 88.4 4 4 4.0 1 0 1 0 0 1 1
39 52.4 0 18 0 o 82.9 66.9 74.4 4 2 3.4 0 1 1 1 0 0 1
40 53.6 1 20 0 o 78.3 74.1 56.5 4 3 3.6 0 0 0 1 1 1 1
41 40.9 0 18 1 1 89.5 66.5 65.1 4 3 3.2 1 1 1 1 0 0 1
42 51.0 1 20 0 1 62.1 71.8 59.3 2 3 3.2 0 1 0 1 0 1 1
43 67.2 1 19 1 1 90.3 78.0 69.0 4 2 3.6 1 0 1 1 1 1 1
44 75.2 1 19 0 1 78.4 75.4 83.5 4 3 3.4 0 1 1 0 1 0 1
45 30.1 1 19 0 o 58.4 46.3 57.8 3 2 3.2 1 0 0 1 0 1 1
46 26.9 1 20 0 1 62.0 53.0 64.0 4 3 3.4 0 1 0 0 1 1 1
47 31.4 1 20 0 1 74.3 60.0 58.7 3 3 3.6 1 0 1 0 0 0 1
48 17.0 1 20 0 1 56.3 51.3 54.8 4 2 3.2 0 1 1 1 1 0 1
49 27.9 1 22 0 1 57.1 54.4 60.0 3 3 3.2 1 0 0 1 1 0 1
50 23.6 0 18 0 1 53.4 43.6 54.6 4 3 3.2 0 1 1 0 0 1 1
51 22.6 0 21 0 o 44.4 56.4 58.8 4 2 3.6 1 0 1 0 0 1 1
52 26.0 1 20 0 1 63.0 60.0 66.1 3 3 3.4 1 1 0 0 0 1 1
53 22.5 1 22 0 1 55.9 52.1 55.0 4 3 3.2 0 1 0 1 1 1 1
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No. y X01 X02 X03 X04 X05 X06 X07 X08 X09 X10 X11 X12 X13 X14 X15 X16 X17
54 23.2 0 18 0 1 57.5 51.0 57.0 3 3 3.2 1 0 1 0 0 1 1
55 20.1 1 21 0 1 57.3 57.0 59.2 3 3 3.6 1 1 0 1 1 1 1
56 45.1 1 18 0 1 52.8 50.4 62.1 3 3 3.2 0 1 1 0 0 1 1
57 70.7 0 18 1 o 86.0 75.3 77.2 4 3 3.8 1 1 1 1 1 0 1
58 56.0 1 18 0 1 80.0 76.8 70.2 3 3 3.2 0 1 0 1 1 0 1
59 84.1 1 19 0 1 96.0 93.3 92.7 4 4 4.0 1 1 1 0 0 0 1
60 42.4 0 19 0 1 75.4 67.1 66.6 4 3 3.6 1 0 1 1 0 1 1
61 32.9 0 19 0 1 55.8 53.8 57.9 3 3 3.4 0 0 0 1 1 0 1
62 33.1 1 22 0 1 90.0 72.3 82.2 3 2 3.4 0 1 1 0 0 0 0
63 40.1 1 20 1 1 82.4 50.9 61.3 4 2 3.4 1 1 0 1 1 0 0
64 67.5 1 19 1 1 66.8 61.0 66.3 4 2 3.4 0 1 0 0 0 0 0
65 38.3 1 19 0 1 71.5 54.9 66.2 4 2 3.4 1 1 1 1 1 1 0
66 28.1 0 18 0 1 56.9 52.0 51.5 2 3 3.2 1 0 1 0 0 1 0
67 52.0 1 22 0 1 81.8 59.8 75.9 4 2 3.4 0 1 0 1 1 1 0
68 59.9 1 19 0 1 61.9 59.5 70.6 3 2 3.2 1 0 0 0 0 1 0
69 79.1 0 18 1 o 63.0 56.3 74.4 4 2 3.2 0 1 1 0 1 0 0
70 50.2 0 18 1 1 66.3 47.0 61.5 4 2 3.2 1 0 1 0 0 1 0
71 86.6 0 17 1 o 72.0 68.0 86.6 4 2 3.8 1 1 1 1 0 1 0
72 48.2 1 19 0 1 56.4 55.8 64.9 3 3 3.4 0 0 1 0 1 0 0
73 54.2 0 19 1 o 58.0 51.4 58.2 4 3 3.6 1 1 1 0 0 0 0
74 55.9 0 19 1 o 67.5 60.3 67.5 4 2 3.2 0 1 1 0 1 1 0
75 60.8 0 20 0 1 65.3 54.0 62.8 3 3 3.2 1 0 1 1 0 1 0
76 28.9 1 19 0 1 53.4 48.6 57.3 4 2 3.2 0 1 0 1 0 1 0
77 67.9 1 20 0 1 62.3 72.5 75.6 3 2 3.2 0 0 1 1 1 0 0
78 41.4 1 18 0 1 65.3 63.6 58.8 4 2 3.2 1 1 0 0 0 0 0
79 42.5 0 18 0 1 73.0 72.5 65.9 4 2 3.2 0 0 1 1 1 0 0
80 56.8 1 18 0 1 79.0 79.3 63.6 4 2 3.4 1 0 1 1 0 1 0
81 78.8 1 18 1 o 75.0 74.6 74.9 3 3 3.4 1 0 1 0 1 0 0
82 43.1 0 20 1 1 60.3 47.5 67.3 4 2 3.2 0 1 1 1 1 1 0
83 31.6 1 19 0 1 73.1 56.0 50.6 3 2 3.2 1 1 1 0 0 0 0
84 37.7 1 20 0 1 51.6 46.6 61.5 4 2 3.4 0 1 1 0 0 0 0
85 47.6 1 22 0 1 71.1 63.0 66.4 4 2 3.2 1 0 0 0 1 0 0
86 66.4 0 18 0 o 61.0 70.5 71.7 4 3 3.2 1 1 1 0 0 1 0
87 41.1 1 19 0 1 59.4 50.6 59.8 3 2 3.2 0 0 1 0 1 0 0
88 48.8 1 18 0 1 70.5 51.5 66.5 4 2 3.2 1 1 1 0 0 1 0
89 42.6 1 19 0 1 57.8 63.0 70.4 3 2 3.4 0 0 0 0 1 1 0
90 53.2 1 21 0 o 81.3 71.5 78.9 4 2 3.4 1 0 1 0 0 0 0
91 45.1 1 22 0 1 70.8 48.3 62.4 4 2 3.4 0 0 0 0 1 0 0
92 61.6 1 20 0 1 79.4 72.4 74.0 3 3 3.2 1 1 1 1 1 0 0
93 68.9 1 19 0 1 79.0 77.6 78.7 4 2 3.4 1 0 1 0 0 1 0
94 36.7 1 20 0 1 69.4 51.4 58.1 3 3 3.2 0 1 0 0 0 1 0
95 48.3 1 22 1 1 70.8 56.1 71.2 4 2 3.4 1 0 1 0 1 0 0
96 61.5 0 19 0 1 71.3 51.3 62.6 4 3 3.2 0 0 0 0 1 0 0
97 47.2 1 18 0 1 86.1 50.1 64.6 4 2 3.4 1 0 1 1 1 0 0
98 33.4 0 19 0 1 57.9 47.4 57.6 3 3 3.2 0 1 1 0 0 0 0
99 38.3 0 20 1 o 78.0 52.0 69.2 4 2 3.2 1 1 1 1 1 1 0

100 34.7 0 19 0 1 72.3 46.9 65.1 4 2 3.2 1 0 0 1 0 1 0
101 44.2 0 17 0 1 65.8 54.3 60.5 4 2 3.2 0 1 0 0 1 0 0
102 41.0 0 18 0 1 65.2 54.3 51.6 4 3 3.2 1 0 0 1 0 1 0
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