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ABSTRACT 

This paper assesses empi rically the role of household, commu nity. individual and regional 

factors in determining school en rollment in Ethiopia. It uses logistic regress ion and 

discriminant analyses methods to analyze the data. The analyses is done in such a way that 

firs t determinants of pri mary and secondary schoo l enrollment are studied and then the 

overall school enrollment is studied. Finally appropriate d iagnosis is done for each of the 

models. 

The results from the analyses showed that age and sex of the person, relation of the person to 
'---._.- -

the head and spouse (common child or not?), location of res idence (urban/fura!), educat ion 

and occupation of the head and the spouse, the interaction of sex and local ion of residence 

and the interaction of sex and distance to primary school, were important determinants of 

sc hool enrollment. Distance to schoo l. number of schoo l age people in a household. sex of 

the head, proportion of gi rls in the household, the logarithm of school expenditure, return 's 

from education and the inte raction of education and occupation of the head were found 

important determ inants of primary schoo ling in addition to those listed above. Moreover, 

secondary schoo ling is found to be a function of education of the head, urban ru ral residence 

and size of school age people. 

In general, the resuhs of data analysis demonstrate the use fu lness of applying mu ltivariate 

techniques to the analysis of inter corre lated variables. The tech niques prove 10 be effective 

to the extent at least 72% in discrm inant analys is and up to 83% in logistic regression of the 

students (cases) are correctly classified by th~ ~o.mputed f~ nctions. 
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CHAPTER ONE 

1. INTROD UCTION 

Evidence from published statistics indicate that a strikingly low percentage of school age 

children in Ethiopia participate in fannal education. This participation rate is unacceptably 

very low even when compared with other low income African countries . For instance, in 

1983, the primary gross enrollment ratio (pGER) for Ethiopia was 38%, while the 

corresponding figure for Sudan was 46.2% (rvlagJad, 1994) and for the whole Sub-Saharan 

Africa 75% (The World bank, 1988). This low participation rate has been v.'orsening and in 

1994/95 it was 29% (MOE, 1997). 

Several reasons have been stated for the low school participation (enrollment). Destafano. 

et a1 (1993) give the deterioration of school qua1i ty as the main reason for the low demand 

for schooling. In another study by the same authors (Destafano, et aI, 1992). which used 

parents, teachers and school administrators as its reference, the absence of funher 

educational opportunities that could lead to non· farm employment, the high direct and 

indirect costs of schooling, irrelevance of schooling to rural life and coerced participation in 

schooling were mentioned as the main factors that can contribute to this low enrollment 

rate. 

In some developing countries studies have been done to identify socio-economic and 

demographic determinants of school enrollment. Maglad (1994), for instance in his study of 



. ; , 

Sudan found age of child, sex of a child, parents' educational level, land ownership, distance 

to school (both distance to primary and secondary school), price of schooling (both direct 

and indirect costs) and region as the most important determinants of school enrollment. In 

another srudy done in Brazil, Singh (1992) found household size to be an addi tional 

important factor affecting enrollment. However, empirical srudies. related to determinants of 

school enrollment in Ethiopia are quite limited. The question, therefore, of the factors that 

affect school enro llment is of importance. 

Accordingly, the atm of this srudy is two fo ld. First, to investigate how household , 

community, individual and regional factors influence child school partic ipation. Second . 

because of the gender and urban/rural gap in school participation, it wi!! examine the effect 

of these factors separately for boys and girls, urban and rural and their interaction. 

The attairunent of universal school participation, especially at primary school level, is 

prominent on the agenda of educational policy makers. The fo remost significance of this 

thesis is therefore to address policy makers as well as educational researchers with the 

findings of this srudy, that is, key determinants of school enrollment in Ethiopia. It will also 

help to minimize cost in further studies, especially cost of data collection, as the study has 

summarized the most important factors which determine schooling in Ethiopia. 

The study has some limitations. Since the data is obtained from a secondary source, it was 

very difficult to exhaustively use all the variables that can be found from the data because or 

miss ing cases. Moreover, the sample design was so complex that, it could have it own 
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negative influence on the estimates. Especially, the interaction of the complexity of the 

survey, though it has mild infl uence on the estimates from large samples, with the missing 

of some cases could be seen as a threat to the estimates. 

The rest of the study proceeds as follows. A review of literature is given in Chapter Two. 

Chapter Three discusses the general and specific objectives of the study. Description of the 

study variables and discussion of the methodology are also part of it. Chapter Four deals 

with the analyses of the dat:! and the disc.ussion of the results. Resu lts of model diagnostics 

are also given in this chapter. Finally conclusions and recommendations drawn from the 

study are given in Chapter Five. The Appendix part contains tables which could not be 

listed in the body of the thesis. 

Abbreviations and Definition 

CSA 

MOE 

GER 

NER 

PHRD 

AAU 

EA 

Urban 

Central Statistics Authority 

Ministry of Education 

Gross Enrollment Rate 

Net Enrollment Rate 

Policy and Htunan Resources Deve lopment 

Addis Ababa University 

Enumeration Area 

A locality with number of people greater than or equal to 2000 

._ It includes all regional, zonal and wereda capitals. 
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CHAPTER TWO 

2. LITERO\TURE REVIEW 

2.1 GENERAL BACKGROUND 

No one \vould doubt that education is the major vehicle to development and the remedy for 

people's problems. It is \vide ly accepted that all children should receive at least primary 

education if hwnan labor is to yield sustainability in the development of a country. But 

there are many hindrances to popular participation in primary education. In the case of 

Ethiopia, contrary to the 1990 UNESCO Conference's slogan, "Education for Al l", access 

to schooling has been worsening. At less than 20% gross enrollment rate (GER), Ethiopia 

has the lowest access to schooling in Sub Saharan Africa. However, recent trends are 

encouraging. For instance Gross Primary Enrollment in 1992/93 was 19.7% and in 1993/94: 

23% and in 1994/95 : 29% and in 1995196 it is greater than 35%. To catch up the 

attai runent in the rest of the world , however, there is a lot which remains to be done, To 

identify the main problems behind this low participation rate, many studies have been made 

in different countries of the world. However, in the case of Ethiopia the number of studies 

is quite limited. 
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2.2 STUDIES ON OTHER COUNTRIES 

Tan, Lee and Mingat (1984) srudied the detenninants of the proportion of eligible siblings 

enrolled for Malawi. They applied the Ordinary Least Squares regression (OLS) with the 

dependent variable defined as the proportion of children of el igible ages who are enrolled 

(number of siblings in school divided by the number of siblings in age interval 5-23 years). 

They found that cost of schooling ( school fees + other schooling expenses ) exerts a 

statistically significant negative affect on the actual nwnber of eligible chi ldren that 

households enroll. Other variables which were statistically significant include, family 

background characteristics such as mother 's education, urban-rural residence and 

proportion of girls among household's children. 

The proportion of chi ldren in school was higher in households with better educated 

mothers, and the effect is reinforced in urban households. Father's income and residence in 

the northern region were found to be positively associated with high enrollment. where the 

latter possibly reflects the educational tradition in this part of the country. As expected the 

proportion of girls was found to be negatively associated with enrollment. 

The demand for primary schooling in rural Mali ( Birdsall, 1987) was analyzed using OLS 

regression. The dependent variable was the ratio of the number of persons in the household 

currently enrolled in school to the nwnber of persons in the household between the ages of 

6 and 14. Four sets of independent variables were used: household variables, school quality 

variables, school fee variables and distance to school variables. 

5 
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School fees, distance to school and school quality measured by student teacher ratio, 

nwnber of books per classroom and the late payment of teachers ( perhaps reflecting the 

general level of administrative support teachers can expect) had negative association v,:ith 

enrollment. Among the household variables, the effect of income appeared to be negative, 

when the ratio of adults to children was included as one of the explanatory variables. This 

may reflect the contribution of children not in school to income. Ethnic and religious 

difference across households had no effect on demand once other factors were taken into 

account. The study also found that school fee is highly negatively correlated with demand 

than that of distance. If fees were rai sed and there was no change in the distance or quali ty 

of schools (i.e. the funds were used to reduce the overall fiscal burden of the government) 

the low enrollment rates would fall further. This implies that school fees cannot compensate 

for quality of schooling by enabling the government construct more schools. 

A study in rural Peru (Gertler & Glewwe, 1989). used the logit model for twO sets of data. 

households with local school alternative and households with far away school alternative. 

And the study showed that level of parents education, presence of other children of 

secondary school age, sex, school quali£)' and cost of schooling to be the most important 

determinants of schooling. The result showed that a given increase in user fees will cause 

about the same proportionate reduction in school enrollment among the poorest (75% of the 

population) but a much smaller proportionate reduction fo r the wealthiest (25% of the 

population). Thus increases in user fees will reduce enrollments less among the richest 

group when .compared to the rest of the rural population in Peru. Besides this, the study 

found parents' level of education to be positively correlated with enrollment 
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The determinants of school enrollment in Sudan ( Maglad, 1994) were studied by using a 

pro bit model. The dependent variable was the status ( enrolled or not-enrolled) of a child 

and the explanatory variables were age, sex of a child, parent's education level (mother's & 

father' s ), land ownership, distance to school (distance to primary and secondary schools). 

urban -rural residence and region of residence. 

The study found families in rural areas to be reluctant to send their daughters to school 

beyond the primary school level, especially if they have to travel outside their 

communities, because this raises the wony of parents sending their children (after puberty ) 

to secondary schools in another town. The study confirmed this idea by the fact that 

constructing 25% more new primary schools would raise boys primary enrollment 

probability by 10% while that of girls by 8%. But constructing some 25% more new 

:1 ~ 1'1 I I 

secondary schools in villages more distant from the ones then found increased boys 

secondary school enroUment by 2.6% and girls secondary enrollment by 5.6%. 

The author (Maglad) used distance to school as a measure of cost of schooling. He argues 

that, the further away the school is from the vi llage, the larger are the costs, since more 

time is spent in traveling to and from school and might in some cases result in longer 

periods of absence if the child has to reside at a school boarding or with a relative living 

near the school. The availability of a school in the village makes it possible to anend school 

at lower indirect costs, since the child can attend school at times when the demand for 

hislher labor .. is at its peak (for example, at harvesting time). Also he found some of the 

direct costs of schooling, such as transportation costs and costs of meals at school to vary 
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directly with distance to school. In some circumstances transport and meal could represent 

a major portion of direct costs, especially where no fees are imposed and books are freely 

provided. 

Land ownership was also found to have a significant effect on enrollment. Because land 

ownership which captures the flow of the non-labor income, that is most individuals 

especiaUy males, work in their family farms with out payement, could refl ect both a price 

and income effect. This price is the indirect cost of children in rural areas, where child labor 

contributes considerably to the family 's agriculture and livestock production. 

The variation on the effect of the different determinants of school enrollments for the 

different regions in Sudan was studied by using regional dummies in the probit model. The 

study described regional dummy variables as important to control fo r some of the 

unobserved heterogeneity in the conununity such as quality, ethnic composition and 

infrastructure in the explanation of child schooling. 

As cited in this study on Sudan, Singh (1992) in his study on Brazil , found household size 

to be an important factor negatively associated with school enrollment. Ho\.\,ever, 

Chemichovsk}' (1985) in a study of schooling In Botswana, found family size to be 

positively correlated with school enrollment . 
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2.3 STUDIES ON ETHIOPIA 

People can acquire education either through the fonnal or the non faroml way. In Ethiopia, 

the tradition of formal education dates back to the 6th century B.c. when the Sabe:lI1 

Alphabet was used for instructional purpose ( Tekeste Negash, 1990) . But modem fomlal 

education started in 1908 with the opening afthe Menelik II School in Addis Ababa. In 

1930 the number of schools grew to 22, of which 14 were out of Addis Ababa. Starting 

from this low basement. student enro llment grew 55 fold between \943 and 1974. The 

panicipation rate ( enrollment rate), however, remained low. In 1974 the participation rate 

figwes fo r primary, Junior Secondary & Senior Secondary were only 18,7 and 3 percent 

respectively. Distribution of enrollment by gender was not impressive either. In terms of 

enro llment rate urban areas were bener than rural ones (Fasil G. Kiros, 1990). 
, 
If I 
, I 

Destafano, et al (1992), who used parents, teachers and school administrators 3S thl!ir 

references found the absence of further educational opportunities that could lead to non· 

farm employment, the high direct and indirect costs of schooling ,irrelevance of schooling 

to rural life and coerced participation in schooling as the main factors that can contribute to 

the low demand fo r schooling in Ethiopia. In another study by the same authors Destafano, 

et al ( 1993), deterioration of school quality was found as the main reason for the low 

demand for schoo li ng. In this study, it is reported that female access to schooling as well as 

aggregate national figures vary among regions. 
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A report for the USAlD ( 1993) which used a total of 520 households with school age 

children from four regional localities (namely Bale, Welaita, South Gondar and Central 

Tigray) provides a comprehensive study on demand for schooling in rural Ethiopia. The 

study found that economic constraints represented the most salient impediments to 

participation and persistence in primary schoo l in the rural areas. In the srudy both mothers 

and fathers agreed that oppornmity costs (need to work at home) and school costs were the 

biggest bottlenecks to sending their sons and daughters to schoo l. Those who send their 

sons to school reported that, they perceive boys as returning parents ' investment in 

schooling. However, in South Gondar, girls were favored for enrollment over boys because 

parents need boys' labor at home and because boys are apt to wander and require a higher 

" \ investment, according to some parents. The study concluded that "while school quality is 

undoubtedly an important facto r in the learning process, initially improving school quality 
, 

" ~ in ways that do not alleviate households o f financial burdens wi ll probably not prove the 

answer to increasing enrollments in village schools. Parents must be educated to be both 

conswners of and informed conswners of schooling in order to recognize and demand 

school quality improvement". 

In the same study income, approximated by ownership of a tin roofed house was found to 

have a positive and significant association with educational demand. Indications are that 

wealthier parents can afford to send their children to primary schools. In add ition CO this, it 

is also reported that large families may derive less utility from sending an additional child 

to school, because having one more child in school may be less important if some are 

10 



already enrolled. Some children may be required to help with the family rann or business 

while others are sent to schools. 

A similar study by Wood Hall and Psacharopoulos (1995) showed gender difference to be 

linked with other important detenninants of demand such as anirudes and values pertaining 

to costs and benefits of sending boy and girl child to schoo l. 

The PHRD (1996) report undoubtedly provides the most recent and comprehensive study 

on demand for schooling in Ethiopia to date. The information for this report came from 

three different surveys: Two of them, the 1995/96 Household income, Consumption and 

• .'. 'I. Expendirure Survey and Welfare Monitoring Survey, which were carried out by the Central 

Statistical Authority (eSA) and the third one carried out by the Department of Economics at 

I 
i' ~ Addis Ababa University (AAU) in collaboration with the Center for the Study of African 

Economies in the University of Oxford. The data from the Ethiopia rural household survey. 

conducted by the AAU and Oxford University concluded that economic constraints such as 

boys and girls labor for farm activities and school distance represented the most salient 

impediments to attending school. Similarly the study from the 1995196 Household Income. 

Conswnption and Expenditure survey and Welfare Monitoring survey showed that the main 

reasons for the less school participation rate are boys labor. failure, distance to school, 

inability to afford and low quality of education. 

The study based on the 1995196 Househo ld Income, Consumption and Expenditure survey 

and Welfare Monitoring survey further revealed that, enrollment ratios are far better in 

I I 



urban areas (56%) than in rural areas (9%) fo r all school levels. The gender bias in favor of 

boys is also apparent in nearly all school levels. At national level , the GER was 20% for 

boys compared to 15% fo r girls. As can be noted the largest di fference is between rural 

and urban rather than female and male subjects. The bias agai nst girls in the rural areas 

come out very strongly, especiall y at primary school leve ls. The GER for primary school 

age females in rural areas was only 11% as opposed to 24% for males. 

Both GER and NER showed a marked improvement with increase in the educational status 

of a household head. At national leve l, fo r instance, primary GER ( for both sexes) 

increased from 22% in the case of illiterate household heads to 791'/0 for household heads 

wi th high school level of education(grades 9-1 2) and to 102% for household heads with 

tertiary education. This shows, the big association between the educational status of the 

household head and school enrollment. The pattern remained the same fo r urban as well as 

rural households. 

The study al so found distance to school to have no effect in urban areas, and that GER stays 

close to 100% fo r both sexes. In rural areas, however, as expected, the negative influence 

of distance was demonstrated by the decline of GER ( fo r both genders) from 29% fo r 

households located \l,~thin 1 km radius from primary schools to only 2% for those located 

beyond 15 kms. radius from primary school. In the case of secondary education the effect 

o f distance is negative, though its negative impact is high on girls than for boys. 
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Countrywide ( urban + rural ) GER increased with increase in per capita expenditure (a 

proxy fo r income). For instance GER increased from 13 to 28 when per capita expenditure 

increased from 0-50 Birr per capita expenditure group to 201 and above Birr expenditure 

group. This rise of GER with per capita expenditure was observed for both genders at all 

school levels. This effect becomes more important in rural areas than urban ones. As is 

generally the case, it is observed that households in higher income groups spent more on 

education per school-age child and sent a greater proportion of their children to schoo l. 

Gender of the household head was also found to be an important determinant. GER and 

NER revealed that urban-female headed household enrollments at every school level (with 

" 
the exception of higher education) were higher, for both sexes, relative to that of urban 

male headed households. In rural areas, female headed households show a slightly higher 
, 

II , I boy enrollment than male headed households at all educational levels. 

In an economy dominated by agriculture, the most important cost of schooling may be the 

opportunity cost of a student's time. In both household surveys the most important reasons 

fo r not anending school were found to be related to opportunity cost (boys for farm activity 

and girls for other household activity ). This means, if children are needed for fann or other 

household activities, households will less likely send their children to schoo! because of the 

high opportunity cost involved. However, the twO studies concluded that school enrollment 

in rural Ethiopia is constrained by a combination of demand and supply considerations, and 

that it is sometimes difficult to separate the two. Therefore it is instructive to consider both 

the household characteristics which influence demand for education and to examine both 
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anecdotal and swvey evidence to provide a full picture of the constraints to education In 

Ethiopia. 

2.4 SHORTCOMINGS OF THE REVIEWED STUDIES 

The reviewed studies have some weak points. In some of them imponant factors that can 

affect enrollment are not exhaustively considered and some of them are analyzed by simple 

statistical methods when relatively bener methods could be used. For instance the effec t of 

marital status, occupation, health status of the person and etc. were not stud ied. Even in 

those studies which used sOWld statistical techniques the methodology is not discussed and 

verified very well fo r its appropriateness for such types of study. 

For instance, the PHRD study, which is very recent, is similar as that of OUf study for its 

data and descriptive resul ts. But it has not tried to exhaustively consider all relevant 

variables that can be found from the survey data. Consideration of more interaction 

variab les was not entertained either. The study used the "ENTER" method of analysis when 

other variable selection methods can be applied. While in our study the forward and 

backward stepwise methods, which help to easily select factors that can explain the 

situation as much as all the factors, are used. Indeed, in our case, regression problems like 

multicollinearity, autocorrelation and outliers are treated by using suitable techniques. 

A model developed by any method should be diagnosed for possible problems, otherwise it 

is d ifficult to use the results. In this regard the PHRD study had shortcomings. that is. the 
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model was not diagnosed and verified fo r its appropriateness. If residuals are not anal yzed 

for multicollinearity, autocorrelation and for some influential observations it will nOt be 

easy to justify the appropriateness of the model. Classification power, the extent to which 

the model is correct, should have at least been studied. Besides this other sophisticated 

\ statistical techniques were not considered. It is against this backdrop that this study attempts 

to examine the main detenninants of school enrollment. 

• ., ~I 

, I' 
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CHAPTER THREE 

3. OBJECTIVES OF THE STUDY, THE DATA AND 

METHODOLOGY USED 

3. 1 OBJECTIVES 

Education is essential fo r raising individual productivity, because it gives skills and the 

basic intellectual tools necessary for further learning (UNESCO, 1993). That is why • 

.-

'\ 
prominent on the agenda of social goals is the anainment of priority objectives in the field 

of education. One among the priority objectives is the attainment of universal primary 

education. 

". 

Despite this prominent agendum, evidence from published statistics indicates that, a 

strikingly low percentage of school age children in Ethiopia participate in formal education 

when compared with other low income African countries. According to UNESCO's 1995 

statistical year book, the primary GER and most of the other educational indicators show 

that Ethiopia is far behind most Sub-Sahara African COWltnes. However, only some studies, 

the majority of which were short of sophistication and completeness in their statistical 

methods, have been Wldertaken to identify the main hindrances of enrol Iment in Ethio pia. 
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The main objective of this research is therefore to study the main socio-economic and 

demographic determinants of school enrollment in Ethiopia. Briefly, the specific objectives 

of this study are as follows. 

• To find out the most important factors affecting primary and secondary school 

enrollment and enrollment in the overall schooling (grades I to university) ; 

• To select the key discriminating factors between enrolled and not-enrolled 

persons of age 7-24 and examine the extent to which the factors discriminate 

between the two groups; 

• To investigate place of residence (urban/rural), inter-regional and gender 

differences in school enrollment: 

• To make reconunendations which may be useful for educational planners and 

policy makers. 

3.2 THE DATA 

The data fo r the analysis was procured from the 1995/96 Household Income, Consumption 

and Expenditure survey and Welfare Monitoring survey carried out by the Central Statistics 

Authority. The surveys covered the population in the country on a sample basis excepting 
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the non sedentary population in Afar and Somali Regions. A total of 9-0 Enumeration 

Areas (EAs). were selected to be covered in all regions by the study. However the survey 

covered 571 EAs in the rural and 320 EAs in the urban areas 

First, for purposes of sampling. the country was divided into 21 rural and \ 1 urban 

domains. In rural domains a two stage sample design was used for sample selection, EAs 

and households being the primary and ultimate sampling units respectively. In the urban 

case, the urban centers were divided into two groups, i.e. the fi rst group containing ten 

major urban centers and the second containing the remaining urban centers. In the first 

group IS EAs were sampled from each domain. whi le in the second group 103 EAs were 

sampled and a three stage stratified sample design was used for sample selection. Here, 

urban centers, EAs and households served as primary, secondary and ultimate sampling 

units, in that order. 

Sample selection of EAs in all domains was carried out with probability proportional to size 

( size here is the total number of households according to the 1994 Population And Housing 

Census Map Work). In each se lected EA a fresh list of households was prepared during the 

field work and 15 were selected from each sampled urban EA and 12 households from each 

sampled rural EA using systematic sampling technique. Finally. the households in each 

sample enwneration area were reallocated to Keftegnas /Weredas in proportion to their 

sizes, size being the total nwnber of households of the of the Keftegnas IWeredas. Overall. a 

sample covering more than 11 ,000 households and about 23,000 school age people was 

collected. 

18 



The Household Income, Consumption and Expenditure survey used nine different rypes of 

schedules to collect data on characteristics such as age, sex and other demograph ic 

variables, consumption of food and drinks, household expendirure and payment on various 

consumption and non consumption items and household income and expenses . The 

Welfare Monitoring survey, on the other hand, used seven schedules and data were 

collected on educational and health status of household members, housing fac ilit ies. 

household assets and anthropometry (CSA, 1997). 

Even though the sample size is large , the data have some limitations. The number and the 

rype of explanatory variables is constrained by the available information. Factors like, land 

" >'1 ownership, type of shift system, indirect costs and quality of education are not included in 

, 
this srudy, because the information was not available. Moreover, some of the relevant 

, 
II I. \, variables were with missing cases. The problem that could be created due to the complexi ty 

~ , 
of the survey is also worth mentioning. In applying logistic regression to the data from 

complex surveys, that is, data from surveys involving clustering, stratiftcation , multi stage 

sampling and non·ignorable non· response, consistent estimators are obtained by 

appropriately weighing the observations. However, even in this case estimates can be used 

in the usual case. Because, fo r large samples asymptotic properties of the estimators remain 

unchanged ( Lehtonen and Pahkinen, I 995). 
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3.3 V ARlABLES SELECfED FOR THE ST UDY 

In my endeavor to understand the main factors affecting school enrollment several studies 

have been reviewed. Most of these studies (see literature review) showed that schooling 

determinants, especially in developing countries, are of similar nature. Hence this study 

uses those variables which are important in light of the reviewed literature and the actual 

situation of school enrollment in Ethiopia 

Describ ing the study variables is very important in order to understand the application of 

the methodology and to make a proper usage of the results. Hence, the variables are 

· " ~ , described as follows. The dependent variables are discrete binary type, that is, they assume 

I the value one if the person is enrolled otherwise zero. Similarly the explanatory variables 

I, 1 

" are classified in to four categories; Viz. personal, household, community and regional 

""tl 
dummies (which are included to capture differences in infrastructure, culture and othe r 

factors) . 

A. Dependent variables 

I. Primary enrollment (P-ENROL):- it is a discrete binary variable which assumes 

the value 1 if a sampled primary school age person (ages 7-14) is enrolled in 

grades I to 8 or 0 if nor. 
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2. Secondary enrollment (S-ENROL):- it is a discrete binary variable which 

asswnes the value I if a sampled secondary school age person (ages 15-18) is 

enro lled in grades 9 to 12 or Q if not. 

3. Enrollment (ENROL) :- it is a discrete binary variable which assumes the value I 

if a sampled school age person (ages 7-24 ) is emolled in grades I to uni versity 

or 0 ifnot . 

8. Explanatory variables. 

I.. Personal variables 

I. Age in completed years (AGE) 

2. Sex (SEX) I =Male O=Female 

3. Age squared (AGE-SQ) 

4. Relation of the child to the head and spouse (COMCH LD) 

1 =Common child Q=Not common chi ld 

5. Health status of the person (HEALTH) 

I =Healthy O=Not healthy 

6. Marital status of the person (MAR_ST) 

I"'" Married 0= Never Married 
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II Household Variables 

I. Family Size (F AM-SIZE) 

2. Health status of the head of the household (HL TH HD) 

I =Healthy O=Not healthy 

3. Age of the head of the household (AGE_HD) 

4. Enrollment status of the head (RGSTRN HD) 

I =Enrolled O=Not enrolled 

5. Literacy status of the head of the household (EDUC-HD) 

I =Literate O=l1Iiterate 

• 6. The natural logarithm of expenditure for schooling (LN_SCHEXP) 

7. The natural logarithm of total expendirure (LN_TEXP) 

if I 
I' I 

~ , 8. Sex of the head of the household (SEX-HEAD) 

1= Male O=Female 

9. Literacy status of spouse (EDUC_SPS) 

0= lIliterate, I = literate 

10 . Proportion of School-age girls (PRP _GIRL) 

II Mothers Education in years of schooling (MOTH-EDU) 

12. Father's Education in years of Schooling (FATH-EDU) 

13. Rerums from education (RET-EDU) 

It = yes O=no 

• ~~lf(here is one person who earns salary because he is educared 
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14. Income of Ibe household (INCOME) 

15. Occupation of head (OCUP _HD) or spouse (OCUr _S PS) 

1= F anmer 0= Olber 

16. Employment status of head (EMPL-HD) or spouse (EMPL-SPS) 

I =Employed 0= Own employed 

17. Number of school age people(age 7-24) (FS724) 

III . Community Variables. 

I. Distance to Primary School in KMS (DST ]RJ) 

2. Distance to Secondary School in KMS (DST_S EC) 

3. Location of residence (URB-RUR) 

I = Urban O=Rural 

IV . Regional Dwnmies 

The regional dummies assume the value 1 if the person under study is from the 

respective region and 0 ifhe/she is not from the region. The variables are : TfGRA Y. 

AFAR, AMHARA, OROMlA, SOMALI, BEN-GUM, GAMB ELA, HARA RJ , 

DIREDA \VA, ADDIS. 

There are also interaction variables, which are important to detect the interaction effect of 

some of the factors. These are: 
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1. The interaction of distance to primary school and location of residence, i.e. 

2. The interaction of mother's education and location of residence 

(URB-RUR X MOTH-EDU). 

J. The interaction of sex and location of residence 

(SEX X URB-RUR) 

4. The interaction of sex and distance to school 

(SEX X DST ]R1) & (SEX X DST _SEC) 

5. The interaction ofheahh and distance to school 

f~ ~ I 

'\ 
r 

( HEALTH X DST]R1) & (HEALTH X DST_SEC ) 

6. The interaction of education and occupation of head 

" 
., 1,\ (EDUC-HD X OCUPHD) 

., ~ ~ , 7. The interaction of mother's education and sex afthe person 

(SEX X MOTH-EDU). 

3.4 METHODOLOGY 

A variety of multivariate statistical techniques can be used to predict a binary dependent 

variable from a set of independent variables. Two amongst these are the logistic regression 

and discriminant analysis methods. The discussion of both methods is as follows : 
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3.4.1. LOGISTIC REGRESSION 

In most cases the assumption that a probability model is linear in the independent variable is 

unrealistic. Further if we correctly specify the model as linear, the statistical propenies 

derived under the linearity assumption will not, in general , hold. The obvious so lution to 

this problem is to specify a non-linear probability model in place of the linear probability 

model (Aldrich & Nelson. 1984; John & Forrest,1984). 

For a binary response Yj and a quantitative explanatory variable x,j' i= I ,2, ... k and j=1 ,2, .. ,n. 

Let P
J 

= P(X;) denote the "success probability" when ~ takes the value x'i . The problem 
,-

I, I • 

~ 
~th the linear probability model is that, E(y) = X~ (where ~ is a vector of parameters to 

be estimated) is used to approximate a probability value, Pj = P (Yj = 1) constrained to be , 
II I. 

I , ' • 
from zero to one, while EcY) is not so constrained. One approach to this problem is to 

, 

~ transform P
j 

to eliminate one or both constraints. After doing this, we can assume that the 

transformed variable In{P/ (I-P) )}, which lies in the interval (-00, 00), has a linear form for 

the logit of this probability, that is, 

logil (p. ) = Ln(.i'.L) = p. + p,X,+p,X,+ ... +P.X. 
J I_PI 

this implies, 

Pj = Exp % + B,X!+B,X,+ ... +Psl',;l 

1+ Exp(P. + p,X,+p,X,+ ... +P.X,J 

25 



where the parameter Pi refers to the effect of x,J on the log odds that YJ=1 , controlling for 

other X's. Further more, EXP(Pi) (odds ratio) is the multiplicative effect on the odds of a 

unit increase in)\j' at fixed levels of the other X's. 

3.4.1.1. STATISTICAL INFERENCE 

Statistical inference of the model parameters helps us to judge the significance and 

magnitude of the effects. To test the significance of the effect of X on the binary response, 

we set the null hypothesis as HI: p=O ( the probability of success is independem of X) . 

Since fo r large sample size the Maximum likelihood (ML) estimate is normally distributed 

and the Wald statistic (Z!) is chi.squared distributed with one degrees of freedom. both test 

statistics can be used to test the hypothesis under consideration. The Wald statistic, which 

divides a parameter estimate by its standard error and then squared, takes the righ t tail chi· 

squared probability above the observed value as its pwvalue. Whereas likelihood rat io test 

compares the maximum likelihood function when P=O (i.e. when PJ is forced to be 

identical at all X.values) to the ML function for unrestricted p. But for large sample size 

both these test statistics have the same behavior (Agresti , \996; Hosmer and Lemeshow, 

1989). Hence this study uses the likel ihood ratio test, which is more reliable even . in small 

samples. 

Several model selection procedures exist, no one of which is "best". For instance. a model 

with severai predictors has the potential to suffer from multicollinearity, that is strong 
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correlation among predictors making it seem that no one variable is important when all the 

others are in the model. Hence in our case the bacl..-ward elimination procedure, which starts 

with a complex model and that successively removes variables, is used. At each stage, we 

eliminate the variable in the model that has the largest p-value, when we test thai its 

coefficients equal zero. 

It is also important to compare the various models fit to the data in Ieons of their predictive 

power. The logistic regression module in SPSS-WlN (SPSS for windows) gives the option 

R, which is the correlation between binary Y=(O, l ) observations on the response and the 

predicted probabilities p. In such case, R is a crude index of predictive power (Agresti . 

1996). However, R has no the nice properties of multiple correlation coefficient in ordi nary 

least square regression. Nevertheless, R is useful fo r comparing fiLS of different models to 

the same data set. 

3.4. 1.2. MODEL CHECKING 

After building a model it is important to examine the adequacy of the resulting model. 

Residuals comparing observed and fitted counts are useful for this purpose; i.e. as tools for 

identifying points for which the model does not fit well, po ints that exert a strong influence 

on the coeffic ient estimates, and variables that are highly related to each other. 

Fitted logistic regression models provide predicted probabilities that Y=l. At each 

group ing of the explanatory variable one can multiply the predicted probability by the total 
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number of subjects to obtain a fined count. The test of the null hypothesis that the model 

hold compares the fined and observed COoots using a Pearson Chi-Squire (X! )or likelihood 

ratio test statistic (G1
). For a fixed nwnber of groups, when most fined counts equal about 

five, X l and Gl have approximate chi-squared distributions. The degrees of freedom equal s 

the nwnber of sample logits (i.e. the nwnber of grouping explanatory sample logits) mmus 

the number of model parameters (Agresti, 1996; Fineberg,1997). 

Where G2 is given by 

G' ~ -2 Ln (LLC I LLS) 

LLC = maximwn likelihood of constant model 

LLS ~ maximum likelihood of saturated model 

A constant model is a model which only contains the constant term, while a saturated or full 

model is a model containing those variables selected by the stepwise procedure. 

As usual, large X2 or G1 values provide evidence of lack of fit. When the fit is poor 

residuals and other diagnostic measures describe the influence of individual observations on 

the model fit and highlight reasons for the inadequacy . Among these are the residuals (used 

to detect multicollinearity and other inadequacies), the leverage (used fo r detecting 

observations that have a large impact on the predicted values), Cook's di stance (a measure 

of the influence of a case on the residuaJs), and Dffieta (a measure of the change in the 

logistic coefficient when a case is deleted from the model) ( Draper and Smith,1996). 

--
However the logistic regression module in SPSS-WIN does not give funhe r analysis of thi s 
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results. Hence the values of these diagnostics should be saved and analyzed further using 

their nonnal probability plots, plots with each other and the explanatory variables. Still after 

doing these multicollinearity diagnostics are not that much easy for interpretation. So to 

avoid this problem a multiple regression model is conslrUcted using the same dependent and 

independent variables, to search for the VIF(variance inflation fac tors) and the condition 

indices. Because multicollinearty has nothing to do with the fonn of the dependent variable. 

as it is the correlation between the explanatory variables. 

3.4.2. DISCRIMINANT ANALYSIS 

The problem that is addressed with discriminant analysis is, how well it is possible to 

separate two or more groups of individuals given measurements fo r these individuals on 

several variables (Manly, 1986). Furthennore discriminant analysis is important for the 

identification of important discriminating factors of two or more groups. 

As mentioned above, our objectives in this particular method of analysis are to examine 

whether all the variables together pennit a greater discrimination among enrolled and not-

enrolled children to see the effectiveness of the discriminating equation in classifying , 

children as enrolled and not-emolled and to select the most important discriminating 

variables. To satisfy these objectives, a discriminant analysis was performed using 

enro llment status of a child as a criterion variable and the factors, which affect school 

enrollment , as predictor variables. For this purpose among the different options in SPSS-
." 

\VIN the Wilks' Lambda Minimization stepwise procedure is used. The reason why we are 

29 



using the stepwise variable selection procedure is because it combines the features of 

forward selection and backward elimination methods. And that of our interest in the 

Wi lks' procedure is twofold. One is , if the groups are not tOO close, the criterion gives the 

most important subset of discriminants, and the second is, it does not require lengthy 

, 
calculations. 

The logic behind Wilks' stepwise procedure is as follows. It starts by calculating a Wilks' 

Lambda and associated F-to enter fo r each variable. Then. at the fi rst step. the variable 

with the largest F-to enter which is greater than the minimum tolerance criterion is chosen. 

on successive steps one variable is chosen that maximizes the F-value after adjusting for 

variables already chosen. The stepwise procedure continues lUltil no further significant gain 

. '~ ~ ' ~ , 
~. 

, 

, I 
; I OJ 

• .1. , • 

'b 

in discrimination can be achieved by the addition of more variables. This step by step 

procedure is quite important since a variable that is chosen at an earl y step may, at a later 

step, be removed because of relationship between it and other variables already chosen 

, 
~ ( Hawkins (1982); Affifi and Azen (1979)). 

There are several features that an " optimal " discrimination function should possess. 

Firstly, it should result in few misclassifications, that is, the probabili ti es of 

misclassification should be small; secondly it may be that one group has a greater likelihood 

of occurrence than another and hence" prior probabilities of occurrence" should be taken 

into accOW1t; and lastly it should, whenever possible , aCCOWll fo r costs associated with 

misclassi fications (fuonson & Wicherin, 1992 ) . This study has considered the first twO 

features stri~tly, but the third case is abandoned as estimating the cost of mis-classifying a 

child has complications. 
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To evaluate the discrimination power of the canonical function , the lotal sample size is 

divided into two, that is, analysis sample and holdout sample. Using the anal ysis sample 

the canonical discriminant function is developed and the fi rst "optimal" feature is checked 

using the holdout sample . After looking for the probabilities of classi fication, further 

evaluation of the discriminant function is done by computing the maximum and 

proponional chances. In addition to this, to set the prior probabilities fo r classification we 

need the priors statement. One option of the prior probabilities in the SPSS-WIN is the 

sample proportions, that is , the proportion of enrolled & not-enrolled children in the 

sample. This study uses this option as the prior probability of occurrence. 

It is knO\'iTl that the discrimination procedures are based on the assumption of equal within 

'\ '\ group covariance matrix for both groups. Moreover, tests of significance require the 

" 
I 

assumption that with in groups the data follow multivariate normal distributions . But . 

1-, • . 
~ l;, . , . though it may nOt be simple to establish the significance of results, discriminant analysis is 

• 
no t very sensitive to violations of these assumptions, unless the violations are extreme 

(Harris, 1975 ; Manly, 1986). Nevertheless, the Statistical package, which has been used for 

analysis, gives the above twO tests by default. Results and interpretations of the analyzed 

data follow in the next chapter. 
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CHAPTER FOUR 

4. RESULTS OF DATA ANALYSES 

In this chapter we shaU be concerned with the analysis of the data. It is menlioned in chapter 

three that the data are collected on a sample basis from t\'IQ sample surveys. The unit of analysis 

was a school age person. Even though, the sample size was large in most of the variables the 

number of missing cases was so large that it was impossible to use all the cases. Hence due to 

this prob lem the number of cases used for this analysis are 4555 school age people. Among 

these 2693 were enrolled and 1862 were not enrolled. To look into the problem widely, the 

analysis is done firs tly, fo r the primary and secondary school levels separately and next fo r 

persons from grade one to university all together. The sample sizes used fo r primary and 

secondary schools are 2907 and 889, respectively. 

Firstly, a preliminary assessment using a chi square test was performed to determine those 

factors which are significantly associated with school enrollment. The test showed that most of 

the variables selected for the study were significantly associated with school enrollment (see 

Table4.1A). 

Next to the preliminary assessment, further analyses by uSing logistic regressIOn and 

discriminant methods is made. In both methods equations which determine the enrollment starus 

of a person from certain predictors are fined. The differential effect of each factor on gender and 

location of residence is also investigated by running independent logistic regression as well as 

discri minant anaiysis for each factor and their interaction. Results of these are presented below. 
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Table 4.1A Pearson chi-square Test 

Varia ble Chi Square Value OF P-va lue 
VRB_RUR 580).63911 .00000 
SEX 69.51615 .00000 
HEALTHY 27.79978 .00000 
SEX_HD 350.51348 1 .00000 
EDUC-SPS 1777.68501 1 .00000 
FATH_EDU 620.04567 13 .00000 
MOTH_EDU 443.91820 13 .00000 
COMCHLD 15.50422 .00008 
OCUP_SPS 4565.47598 .00000 
EDUC_HD 1874.16559 .00000 
MRST_CHD 1386.41 418 .00000 
ADDIS 1092.91402 1 .00000 
nGRAY 92.51754 1 .00000 
AFAR 53.09255 1 .00000 
Pu\1HARA 51.06459 1 .00000 
OROMlYA 160.59509 1 .00000 

SOMALI 7.21749 1 .00722 

. ~ ~ - , 
"-

BEN_GUM 32.68776 1 .00000 

GAMBELA 4.90643 1 .02676 

HARARI 81.J6462 .00000 

" DlREDAWA 57.51039 .00000 , 
, 

" ~ . 
• 

4.1 LOG ISTIC RF.GRESSION RESULTS 

• 
In this method, where the backward elimination technique is used, the variables that make our 

observed results most "l ikely" are selected. Estimates of the logistic regression model are 

presented in Table 4.1B for each schooling level. The table contains the estimated coefficients 

(under the collU1U1 heading p) and related statistics. 

The logistic models predict school enrollment at each level from a constant and predictor 

variables listed in the tables. School enrollment, for grades one to university, for instance can be 

predicted from )he variables age of the person, sex of the person, location of residence 

(urban/rural), hislher relation to the household (to be common child of both the head and the 

spouse or not), age and health status of the household head, education and occupation of the 
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household head, education and occupation of the spouse, and the number of school age persons 

in the household. Similarly, proportion of girls, sex of the household h!!ad, and school 

expenditure, are fOlUld significantly correlated with primary enrol lment in addition to those in 

the domain. Detel111inants of secondary schooling, however, are found limited in number. Only 

location of residence, age of the person, and education of the household head , are found 

statistically significant. This result is confinned .in the discriminant analysis, except for minor 

disparity. 

The interactions of some of the variables are also found to influence schooling. For instance. 

interaction of sex and location of residence CURB _RUR) and interaction of sex and distance to 

school are found significant for the criterion ENROL. The interaction of distance to school and 

location of residence and the interaction of education and occupation of the household head (to 

capture the negative effect of being literate but working at home), however are found 

significantly associated with primary school enrollment. While in the case of secondary school 

enrollment the interaction oflocation of residence and distance to school and the interaction of , 

sex and education of the mother are found significant. 

The panial correlation becween the dependent variable and each of the independent variables is 

given under the column R. A positive value ofR indicates that as the variable increases in value. 

so does the likelihood of the event occurring. Obviously if R is negative the opposite is true. As 

expected ae:e is found to be significantly negatively assoc iated with enrollment at all school 

levels. This may be an indication of the fact that, those enrolled are very young that, may be 

those a bit older leave school fo r different reasons. Further investigation by using a tWO 

independent samples t-test showed that the average age of those not enrolled is sign ifican tl y 

greater than those enrolled. Nonnally we expect that the likelihood of going to school to increase 
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up to a certain age limit and to fall there after. It is revealed from the study that, chi ldren from 

the urban centers, children with literate parents, common children of the head and the spouse 

and male children are found more likely to go to school than the others. 

The column Exp(P) is the value with which the odds change when the i'" independent variable 

increases by one unit. In the criterion variable ENROL, education of the spouse and in the case 

of S-ENROL, education of the head are found to likely increase school enrollment marc than all 

the factors considered. While in P _ENROL, location of residence is with the highesl positivc 

influence. Indeed for all school levels location of residence, sex of the person, returns from 

education and to be common child or not are found with better relative positive influence 

consecutively. The effect of occupation of the head and the spouse, the interaction of sex with 

location of residence and distance to school, however, are found to be negative on the 

probability of school enrollment. 

Ta ble 4.1B Variables in the Equation 

A. FOR ENROL 

Variable P S.E. Wald df p.value R Exp(P) 

AGE -.2290 .0200 131.527 .0000 -.2292 0.7953 

AGE_HD .0173 .0075 5.2715 .0217 .0364 1.0174 

AlWiARA -.4062 .1818 4.9952 .0254 -.0349 .6662 

COMCHLD .5772 .1750 10.8837 .0010 .0600 l.78 11 

DST SCH -.0079 .0043 3.3928 .0655 -.0238 .992 1 

EDUC_HD .2193 .0473 21.4546 .0000 .0888 1.2452 

FS724 .2859 .0879 10.5748 .0011 .0590 1.3310 

HEALTH HD -.3290 .1509 4.7505 .0293 -.0334 .7197 

EDUC_SPS 3.0050 .3220 87.0863 .0000 .1858 20.1864 

OCUP_SPS -.9620 .2426 15.7206 .0001 -.0746 .3821 

OCUP_HD -.4084 .1990 4.2128 .0401 -.0300 .6647 

SEX 1.1973 .2256 28.1635 .0000 .1030 3.3113 

TIGRAY 1.0058 .4032 6.2215 .0126 .0414 2.7341 

URB_RUR 1.9398 .4414 19.31 59 .0000 .0838 6.9571 

INTI -1.1998 .2680 20.0450 .0000 -.0 56 .3012 

INT 5 .0350 9.7896 .0018 -.0562 .8964 
-.1094 

Constant -1.9515 .6647 8.6203 .0033 
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B. for P _Enrol 

Variable P S.E. Wald df P-value R Exp(P) 
AGE -.1714 .0298 l3.0l77 I .0000 -.0740 0.8369 
AGE_HD .0107 .0042 6.4145 I .0 11 3 .0279 1.0107 
COMCHLD .4506 .1356 11.0422 I .0009 .0399 1.5693 
DSTJRl -.0731 .0126 33.7784 .0000 -.0749 .9295 
EDUC_HD .1068 .0568 3.5393 .0599 .0 165 1.1127 
EDUC_SPS .7811 .1317 35.1972 .0000 .0765 2.1839 
OCUP_SPS -1.3914 .1720 65.4204 .0000 -.1058 .2487 
OCUP_HD -1.7096 .4702 13.2201 .0003 -.0445 .1809 
PRP _GIRL .4967 .2046 5.8933 .0152 .0262 1.6433 
RET_EDU 1.3509 .4232 10.1886 .0014 .0380 3.8610 
SEX 1.0105 .1191 71.9352 .0000 .11 11 2.7469 
SEX_HD -.7741 .1636 22.3916 I .0000 -.0600 .4611 
TSCH_EXP .0003 .0001 7.7230 .0055 .03 18 1.0003 
URB_RUR 2.2017 .2295 92.0393 .0000 .1260 9.0406 

AJ\ilHARA -.71 65 .1240 33.3959 .0000 - .O74~ .4884 

GAMBELA 1.6293 .2837 32.9891 .0000 .0739 5.1005 

OROMIYA -.5436 .1 055 26.5453 .0000 -.0658 .5807 

SOMALI -2.4848 .8138 9.3222 .0023 -.0359 .0833 

"/ ", • TIGRAY .5488 .1699 10.4371 .0012 .0386 I. 73 11 

hTI -.9618 .2132 20.3508 .0000 -.0569 .3822 

!NT 3 -.0294 .0088 11.2481 .0008 -.0404 .97 10 

!NT 8 1.6842 .4826 12.1778 .0005 .0424 5.3882 

Constanl -3.4135 .4514 57.1802 .0000 

-• C. for S ENROL 

Variable P S.E. Wald df P-valu e R ExpCP) 

URB_RUR 3.0808 .7237 18.12021 .0000 .1923 21. 7753 

AGE -.5151 .2553 4.06861 .0437 -.0689 0.6737 

EDUC HD 5.03 16 .6728 55.92121 .0000 .3516 153.1759 

DlREDAWA -3.9433 1.1823 11.1245 I .0009 -.1446 .0 194 

!NT 3 1.5087 .4104 13.5131 1 .0002 .1625 4.5207 

!NT_I 0 -.1681 .0660 6.4820 I .0 109 -.1014 .8453 

Constant -13.5824 4.5340 8.97411 .0027 

Where 
INT_I-SEX by URB_RUR 
1NT_2-DSTJRl by URB_RUR 
!NT _3-DST _SEC by URB _RUR 
!NT_ 4-DST_SEC by SEX 
!NT_5-DSTJRl by SEX 
!NT_6-DST_PRl by HEALTHY 
1NT_7-DST_SEC by HEAL THY 
!NT_8-EDUC_HD by OCUP _HD 
INT_9-MARST_HD by SEX 
!NT_ 10-SEX by MOTH_EDU 
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A model should be assessed and diagnosed for model inadequacies, if it has to be reli able. In this 

study this is done by using the chi-square goodness-of-fit test and the classification power 

analyses, shown in Table 4.2 and 4.3, respectively. 

Table 4. 2 Goodness of Fit Statistics for the Model 

Parameters ENROL P-ENROL S-ENROL 
-2 log likelihood (constant model) 2465.2973 5667.92 13 436.0859 
-2 log likelihood (Saturated model) 1636.9860 3672.983. 113.554 
Goodness of fit 2014.3110 4553.949 643 .93 8 
Model chi-square 828.3 11 0 1994.938 322.532 

degrees of freedom 17 24 6 
P-value .0000 .0000 .0000 

A good model is one that results in a high likelihood of the observed results. This transbtes to a 

small value for -2LL. Table 4.2 shows that the test for the null hypothesis, that the coefficients 

for all the terms tn the current model, except the constant are zero, to be rejected at P-value less 

than one percent. This is true in three of the computed models. 

Table 4.3 Percentage of Correct Classification 

Group 
Not enrolled 
Enrolled 
Total 

ENROL 
72.96 
83.27 
78.60 

P-ENROL 
94.95 
60.61 
84.02 

S-ENROL 
84.52 
98.66 
96.06 

Table 4.3 shows the classification powers of the models computed for the cri terion variables 

ENROL, P _ENROL and S_ENROL. . The table shows that the extent of classifying correctly of 

the three equations are 79, 84 and 96 percent respectively. And these figures are satisfactory !O 

consider the models reliable. General ly it can be inferred from the results that the fi t is good. 
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After assessing the goodness of fit of the test, further model diagnosis is made. As mentioned In 

chapter three, a multiple regression model is fitted to assess multicollinearity. The collinearity 

diagnostics, variance inflation factor (VIF) and conditional indices showed thai F AJ'v1 IZE , 

FS724 and URB_RUR have significant VIF to cause sever mulricollinearity. However, after 

F AMSIZE. which is highly correlated with FS724, is removed the severity is eliminated. Similar 

diagnosis fo r autocorrelation is done using the Durbin-Watson statistic. l1le value indicates that 

autocorrelation is not a serious threat to our models (See Table 20 of Annexes). 

Residual analysis, that is graphs of residuals and the explanatory variables is also done (Set: 

figures in the Annexes). The graphs showed the presence of some outliers (greater than .. 

standard deviation. units) which can influence the estimates. However, as the sample size is vcry 

large and the number of outliers is insignificant, the oUlliers are avoided from lhe analysis . 

FW1her residual analysis on the influence measures, DFBETA and Cook's Distance, showed that 

the estimates are free of influential cases to distort their validity. 

4,2 DISCRIMINANT ANALYSIS RESULTS 

Discriminant analysis is perfonned on the data to discriminate bet-veen the t-vo groups, enrolled 

and not.enrolled people. To do this in each criterion variable the sample is divided into analysis 

and holdout samples. The holdout sample constitutes 17% of the total non·missing cases. 

Table 4. 4 Number of cases used for Analysis by Group 

Group ENROL P_ENROL S_ENROL 

·D 1575 936 122 

2303 1546 640 

Total 3878 2482 762 
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The assumption of two or more groups th t . 'fi . a are Sigru lcantly different on any single variable is Il 

prerequisite in performing a discrimin t anal . .. . an YSIS. The uruvanate F-statistic computed (See 

Table 5 in the annexes) showed that th tw . . . e 0 groups are sigruficantly different on aboul 7 

regional dwnmies and about 15 other socio-economic and demographic factors. From the 

column Significance, P-values less than 0.01 are considered significant. 

The analys is stage of discrimination requires detennining and computing the possible number of 

canonical discriminant functions. Since the analysis involves only two groups, the single 

Table 4.6 Canonical Discriminant Functions 

criterion 
ENROL 
P-ENROL 
S-ENROL 

eigen value 
.5278 
.8246 
3.1023 

Canonical-cotT 
.5878 
.6723 
.8696 

Wilks' Lambda 
0.654521 
0.548076 
0.243765 

Chi-square 
1212.638 
882.467 
542.74 1 

df 
12 
9 
5 

Sig 
.0000 
.0000 
.0000 

possible function computed is presented in Table 4.6. The table contai ns a chi-square test, 

significant at P-value less than 0.000 1, a canonical correlation coefficient and other 

characteristics. The chi-square test shows that the twO groups have significant difference. 

According to Table 4.6 Wilks' lambda values of 0.65, 0.55 and 0.24 are associated with a chi-

square (X')~ 1212.6, 882.5 and 542.7; df 12, 9, and 5, each for ENROL. P_ENROL and 

S_ENROL, respectively. The other important statistic shown in this table is the canonical 

correlation coefficient, whose square explains the amount of variation explained by the 

explanatory variables. It is shown that about 36. 38 and 78 percent of the variation in E ROL, 

P _ENROL and '~_ENROL is explained by the independent variables in the summary table for 

each of them. 
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The standardized coefficients which determ' th· me e Influence of each explanatory variable In 

determining the canonical discriminant functi . on are presented In table 4.7. However these 

coefficients are proved to be affected b red" . Y P Ictor mter·correlatlon and they do nOl reneel 

common variance. Hence discussion is mad . d' . . e using tscnmmant loadings (structure correlation). 

which are recently proved to be more valid (Hair et al, 1987). 

Table 4.7 Standardized canonica l discriminant function coefficients 

ENROL FWlc 1 P_ENROL Func! S_ENROL Func! 
URB RUR .52447 URB_RUR .39 141 COMCHLD .163 17 

AGE -.68750 SEX .09 191 FS724 -.33819 

AGE_HD .09545 AGE_HD .11 254 AGE_HD .13133 

EDUC HD .39844 FATH_EDU .49439 EDUC_HD .93978 

DST_SEC -.08084 AMHARA -.15084 DST_SEC -.16544 

FATH_EDU .18754 OROMIYA -.08709 
FS724 .24210 COMCHLD .15123 

PRP_GIRL -.10216 OCVP_SPS -.46515 

TIGRAY .08471 EDUC_HD -. 15462 

SOMALI -.06868 
COMCHLD .11279 
OCUP_SPS -.29058 

The most interesting part of discriminant loadings is that they are ordered by size of their 

correlation with the canonical discriminant function. Table 4.8 shows that URB_RUR. 

OCUP _S PS. FAMSIZE, FS724, FATH_EDU, EDUC_HD, PRP_GlRL, EDUC_SPS and AGE 

for ENROL, URB RUR, OCUP_SPS. FAMSIZE, FS724. PRP_GIRL, FATH_EDU. 

EDUC_HD and MOTH_EDU for P_ENROL and EDUC_HD. URB_RU R, FS724, 

FATH_EDU" PRP GIRL, and OCVP_HD for S_ENROL'o have the largest influence in the 

probabil ity of going to school according to their order. Similarly those with the absolute value of 

their weights between 3.0 and 1.0 have mild influence, while those with the absolute value of 

their weights less than 1.0 have the least contributions. As can be seen in three of the cntenon 
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variables those with the highest influence are similar though th · d f · n d · ~ , elf or er 0 In uence Jllers 

from school level to school level. 

Table 4.8 Structure Matrix: Pooled Within-Group, Correla, ·o B h 0 '" . . .. . . I n e •• veen Iscnnun~tmg 

Vanables ~nd C~n~Dlcal DLScnmmant Functions (Variables Ordered By S ize 
Of Correlation Within Function) 

ENROL Func I P_ENROL Funcl S_ENROL Funcl 
URB_RUR .61577 URB_RUR .85228 ED UC_HD .87905 
OCUP_SPS -.58542 OCUP_SPS -.85228 URB_RUR .49863 
FS724 -.50272 FS724 -.67284 FS724 -.45550 
FATH_EDU .48540 PRP_GIRL -.574 19 FATH_EDU .3734 I 
EDUC_HD .47169 FATH_EDU .57038 PRP _GIRL -.34863 
PRP_GIRL -.46865 EDUC_HD .38619 OCUP _HD -.32030 
AGE -.38146 MOTH_EDU .36240 MOTH_EDU .24737 

EDUC_SPS .36850 ADDIS .2868 lEDUC SPS .18795 

MOTH_EDU .28947 AGE HD .14883 AMHARA -.12116 

DST_SEC -.26012 TOT EXP .13524 AFAR -.0 14 I 

ADDIS .! 4885 DST]R1 -.11131 ADDIS .07902 

MRST_CHD -.11436 AMHARA -. 10124 MRST_CHD -.06978 

DST]R1 -.09540 DIREDAWA .08 I 83 DIREDA \VA .06733 

TOT EXP .09394 COMCHLD .07142 SEX -.06650 

COMCHLD .09274 BEN_GUM -.056 18 BEN_GUM - 06389 

TIGRAY .08070 OROMIYA -.0432 I COMCHLD .05537 

GAJvlBELA -.07983 AGE_SQ .04287 TOT_EXP .04692 

AFAR -.07935 AGE .04115 HEALTHY .04283 

AMHAR'" -.07198 HARARI .04106 TIGRA Y .04 131 

RET_EDU -.06727 SOMALI -.02076 DST_SEC -.03937 

SOMALI -.05705 GA;\1BELA -.02057 HARARl -.03897 

SEX -05700 AFAR -.01464 AGE_HD .03267 

HEALTH HD .05608 SEX .0 I 200 OROMIY A .03094 

BEN_GUM -.0535 I MRST_CHD -.01 127 GAMBELA -.02587 

OROMIYA .03916 HEALTHY .01040 AGE -.01919 

DIREDAWA .02992 TlGRAY .00357 

AGE HD -.02829 
HARARl .02465 
HEALTHY .01859 
AGE SQ -.01326 

The length of disparity between the groups measured in standard deviation units, that is the 

be f d d d .' 'ts each group is away from the average of both groups (Hand. nurn r 0 stan ar eVlauon um 

1981) . d . -- d· T bl 49 The highest disparity is observed in S-ENROL followed by 
• IS eplcte III a e .' 
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Table 4.9 Canonical Disc riminant Functions Evaluated AI Group Means (Croup 
Centroids) 

Group 
o 

ENROL 
-.94453 
.55844 

P_ENROL 
-1.42094 
.57951 

S_ENROL 
-3.71799 
0.83012 

From the analysis of the preceding section we have seen that the two groups are differentiated 

from one another on the basis afthe variables selected in the study. In that case the group where 

a person comes was predetermined. But now we want to classify each person (0 the groups on 

the basis of the computed functions. For this pwpose primarily the prior probabi lity of the 

person to go to each group should be estimated. Sample proportion, which is Wlbiased estimate 

of population proponion, is, therefore used as the prior probability estimator (See Table 4.1 0). 

T ab le 4.10 Prior probabilities 

Group 
o 

ENROL 
.37156 
.62844 

P ENROL 
.28969 
.71031 

S_ENROL 
0.18252 
0.81748 

Evaluation of the accuracy of a discriminant function mandatorily requires lhe development of a 

classification matrix. However the classification method, linear discriminant function (LDF) is 

best for classification if the assumption of multivariate nonnality and equal covariance matrices 

hold true. As a maner of fact our sample size is very large that the law of large numbers will 

help to asswne normality. Moreover, it is indicated in chapter three that discriminant analysis 

methods are robust for these assumptions if the sample size is large. Hence we can assume that 

b th 
. t'sfied For confinnation see the nonnal probability plot (NPP) and 

o asswnptlOns are sa 1 • 

. -
Box's M test in the Annexes. 
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Table 4.11 Classification Function Coefficients (F' h • L" ... . IS er smear Olscrlmln 3n t Functions) 

A. FOR ENROL 

ENROL 0 I 
URB_RUR 41.7368741 43.7891054 
AGE .9188949 .6294288 
AGE HD .4230104 .4375925 
EDUC HD 11.0204714 13.3104533 
DST SEC .1153442 .1063993 -
FATH_EDU 2778622 .3542979 
FS724 4.2022397 4.4142981 
PRP_GIRL 16.5264810 15.8342574 
TIGRAY -3.6310638 -2.8957219 
SOMALI 4.4537069 2.495 1742 
COMCHLD 5.6941539 6. 1746027 
OCUP_SPS 22.6302191 21.50943 II 
(Constant) -482594644 -48.2 152705 

B. FOR P_ENROL 

P_ENROL 
URB_RUR 
SEX 
AGE_HD 
FATH_EDU 
AMHARA 
OROMIYA 
COMCHLD 
OCUP_HD 
EDUC_HD 
(Constant) 

S_ENROL 
COMCHLD 
FS724 
AGE HD 
EDUC HD 
DST_SEC 
(Constant) 

0 
12.9648445 

1.7481407 
.4823344 
.2675162 

3.6030613 
2.2567450 
6.2661111 

17.7495539 
2.9123193 

-25.4437991 

o 
6.5211975 
1.8033027 
.5719973 

10.0773981 
.0056535 

_21.2116370 

I 
15.1813285 
2.1160407 
.5064619 
.5502355 

2.8061577 
1.8867024 
7.1381007 

15.11 54889 
2.4553093 

-27.5599602 

I 
8.5945696 
.5630848 
.6340638 

31.4065142 
-.0825125 

_34.892441 5 

F
. II 1 'fi . tabl s .- computed on the analysis as well as the hold out 
ma y swnmary c asSl cation e a."" 

.-

sample from the LDF. These are presented in Table 4.12 and Table 4.13 for the analysis sample 

and ho ldout sample respectively. The roWS in these tables represent actual group membership, 
.--
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while the columns represent predicted group membership. The entries in the principal diagonal 

indicate the number of students correctly classified. It is shown in Table 4.13 that the power of 

classifying a hold out case correctly for ENROL, P ENROL and S E ROL are 73. 82 and 76 - -

percent respectively. and similarly that of the analysis sample are 74, 83 and 72 respectively. 

Table 4.12 Classification Results for cases selected for Use in the Analys is -

Criterion Predicted group membership 
Actual Group Cases 0 I 

ENROL Group 0 1575 50.4% 49.6% 
Group I 2303 9.2% 90.8% 

P-ENROL Group 0 93 67.6% 32.4% 
Group I 1546 8.2% 91.8% 

S-E1>'ROL Group 0 122 85.2% 14.8% 

Group 1 640 30.0% 70.0% 

Table 4.13 Class ification Results (or cases not selected for Use in the analysis· 

Crite rion Predicted group membership 

Actual Group Cases 0 

Group 0 287 53.3% 46.7% 
ENROL 

12.8% 87.2% 
Group I 390 

69.3% 30.7% 
P-ENROL Group 0 153 

Group I 262 10.7% 89.3% 

21 81.0% 19.0% 
S-ENROL Group 0 

106 24.5% 75.5% 
Group 1 

As we can see from the above tables the classification power of the functions are high. 

. e models completely, we can again compare these 
Nonetheless to evaluate the effectiveness ofth , 

. chance criterion (C~ and proportional 
correctly classified percentages to the maximum 

Table 4.1 4 Calculation ofCbance Criteria 

ENROL 
C.~ 0.59 
C"" 0.52 

chance criterion (Cpro) ' 
is a method of determining the chance 

Maximwn chance criterion 

I . of the largest group. 
classification based on the samp e S1ze 
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criterion is the sum of squares of C fa h (M "'.. r eae group athewos, 1996). Both chance statistics 

are given in Table 4.14. 

Since C=x is greater than Cpro the maximwn chance criterion is the criterion 10 outperform. The 

percentage correctly clas~ified for each criterion (0.73, 0.82 and 0.76) exceeds the chance of 

correct classification for Cm:ax criterion substantially. So we again conclude that the dscriminant 

functions are valid. 

The results used so far used all the variables under study for di scrimination and classification 

purposes. As can be seen from Table 4.8 some of the variables are associated with very small 

coefficients and then their contribution to discrimination would be very small so that se lecting 
.1 " , 

'. the most important or screening the redundant variables for discrimination and classification is 

" , 
, 

II " ~ 

• , , ~ ' 
, 

, 

of considerable importance. Next an attempt is made to select the "best" subset of variables that 

classified students to their correct group as good as the whole set of variables. 

r-
~ , 

Table 4.15 Summary Table 

FOR ENRO L 

step Variabies in Wilks'Lambda significance LABEL 

I URB RUR .83323 .0000 URBANIRURAL 

2 AGE .72320 .0000 AGE OF THE PERSO 
, 

EDUC_HD .67923 .0000 EDUCATION OF HEAD 
> OCCUPATIO, OF SPO SE 
4 OCUP_HD .67301 .0000 

5 FATH_EDU .66848 .0000 FATHER'S EDUCATION 

6 COMCIU.D .66442 .0000 COMMON CHl LD? 

7 FS724 .66173 .0000 NUMBER OF SCHOOL AGE PEOPLE 

8 AGE)ID .65941 .0000 AGE OF THE HEAD 

9 TIGRAY .65788 .0000 TIGRA Y REGION 

10 SOMALI .65653 .0000 SOMALi REGION 
DISTANCE TO SECO DARY SCIIOOL 

II DST_SEC .6555 I .0000 
PROPORTION OF GIRLS 

12 PRP_GIRL .65452 .0000 
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The swnmary table (Table 4.15) is the result of the Wilks' stepwise procedure, which contains 

those variables !.hat classified students into their COrrett group as good as the v.hale scI of 

variables. The minimum F·to-enter and F-lo-remove are 3.84 and 2.71 respectively. A variable 

is included in the analysis when it results in the largest F-to-enter which is greater than the 

minimum F·to-enter. In the end each variable enters and those that result in the largest F-IO-

remove which is greater than the minimum F-to-remove are selected. 

As shown in Table 4.15 the most important detenninants of schooling at all levels of schooling 

are : location of residence, age of the person, education of the head, occupation of the spouse, 

father's education, to be conunon child of the head and the spouse, number of school age 

children, age of the head, distance to school and the proportion of girl s. However. in primary 

schooling, only sex of the child was found out of the domain, that is from those found in all 

levels of schooling. 

B. FOR P _ENROL 

Step Variables in Wilks'Lambda significance LABEL 
OCCUPATION OF HEAD 

I OCUP HD .6254 .0000 
FATHER'S EDUCATION 

2 FATH_EDU .5867 .0000 
.0000 URBANIRURAL , 

URB RUR .6942 > COMMON CHILD? 
4 COMCHLD .5614 .0000 

AGE OF HEAD 
5 AGE HD .55771 .0000 

A;'v!HARA REGIO 
6 AlVlHARA .5423 .0000 

EDUCA TIO, OF HEAD 
7 EDUC HD .5162 .0000 

SEX OF THE PERSO, 
8 SEX .4972 .0000 

OROMIA REGION 
9 OROMIYA .4808 .0000 

C. for S _ENROL 

WilksLambda Sig. LABEL 
Step Variables in EDUCATION OF THE HEAD .0000 I EDUC::HD .29436 

.0000 NUMBER OF SCHOOL AGE PEOPLE 
2 FS724 .25664 DISTANCE TO SECONDAR Y SCHOOL , 

.25138 .0000 > DST SEC 
.0000 COMMON CHILD? 

4 COMCHLD .24679 
.0000 AGE-OF HEAD 

5 AGE HD .24377 



In general, the preceding results of data analysis demonstrate the usefulness of applying 

multivariate techniques in the analysis of inter -correlated variables. The two methods have 

resulted in almost the same type of explanatory variables, except for the fact that the order of 

importance of the variables has a small diffe rence. The study on its way has also confimled the 

statement by Johnson and Wichern (1992), which says," when the number of binary type 

explanatory variables is more than continuos type, the logistic regression approach is bener than 

the discriminant methods; while if the continuos variables satisfy the conditions of normali ty 

and constant variation the LDF is better". This is shown by the classification power of the two 

models, where that of the logistic regression is more than the discriminant method. This does not 

mean, however, that the discriminant results shown above are invalid. Since the assumption of 

normality and equal covariance matrices is satisfied we can say that the discriminant results arc 
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CHAPTER FIVE 

5, DISCUSSION, CONCLUSION AND RECOMMENDATION 

In chapter four the results of the analyses together with some discussions were documented. Thjs 

chapter is devoted to discussion, conclusions and recommend,t',ons f th . 'r, , o C sigru leant lactors 

assoc iated with school enrollment. 

As shown in section 4.1 , the determinants of the probability of going to school are, age and sex 

of the person, location of residence, relation of the person to the household head and spouse. age 

and health status of the head, education and occupation of the head and the spouse, distance to 

school, returns from education and the number of school age people in the household. Some 

disparity is observed on the detenninants of primary enrollment and secondary enrollment. For 

instance, total school expenwnue and proportion of girls in the household besides to the above 

factors were found determinants of primary school enrollment, while secondary enrollment was 

found to be a function of location of residence, age of the person, education of the head, the 

interaction of distance to secondary and location of residence and the interaction of mOlher' s 

education and sex of the person onlY· 

Parental education measured as the literacy status of the parents and in number of school years. 
, 

, th agru·tude of the effect varied from male 
Influences school enrollment positively. However, em 

. f th pouse that is sound in rural females, is 
to female. For instance the effect of education 0 e s , 

.- th.s arental education measured in yea~ of 
greater fo r females than for males. ContrarY to I, P 

IIment It was found to increase school 
schooling had more influence on urban school eoro / 

ent. This could be attributed to the fael 
enrollment probability of urban areas by about 21 perc 
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that urban living parents, who are more likely to go to 5ch I h ° 00. ave more chance to apprecIate 

the positive returns of investing in education Hence the gove h Id ° . mmenl s au In some way 

alleviate the awareness about education of parenlS. Non fannal education, like distance 

education and adult education could be taken as a means of educating parents. 

Occupation of parents had also a significant influence on the probability of school enrollment. 

Farmers (or in general sense self employed parents) are found to be less likely to send their 

children to school. The reason could be the need for boys/girls labor is high on fanners than on 

those government employees, who have more chance to appreciate the returns from education. 

Of course the negative effect of being self employed, especially in literate parents, is reinforced 

in rural males. There is no doubt that this problem will be solved with the promising on going 

situation. the creation of non farrningjobs in the rural areas of Ethiopia. 

The relation between school enrollment and age of the head was fOWld positi ve. To say lhe 

obvious older parents feel sending their children to school as an investment. Because they feel 

that they wi ll be helped by their children's income later. Indeed this awareness may not be 

affluent. 

Th 
° ° nfirmed by the results of the analysis. For instance. an 

e detemng effect of distance was co 

additional kilometer of distance to secondary school is found to decrease school enrollmem by 4 

0gh ° rural areas especially in rural females. This could be 
percent. The effect of distance was hi m ' 

. . ed with high cost. That is, when the school is far 
for the reason that distance to school IS assoclat 

-~ '11 be ~ reed to stay out ofhislher village the whole 
from the households' residence, the student WI 0 

. . and indirect cost'implications. It will require the 
school season. This however, has big direct 

. rt for meals and mainly lhe time spent 
household to expend additional expenses hke, for traIlspo , 

49 



"', 
\ 

" • 
• 

," I 
I \" , 

" " , 
• 

• \ 
; l' 

i 

in traveling. For females, especially those at puberty th stage, e w OIT)' of the parents can have a 

significant negative effect on their enrollment Ho . ban " . wever, In ur areas mostly, It is thc rich 

household that demands distant schools in search of qual", d " , lye ucatlon LTarn private schools. 

Hence, if the deterring effect of distance on school enrollment is to be conlrolled the government 

should emphasize on consoucting more schools in rural areas of Ethiopia. It wi ll be 

recommendable if the government encourages investment in education from the private sec tor. 

Parents bias In favor of their common children was also observed in this study. This is highly 

observed in urban areas, especially on their male common children. However, this is not as big 

as sex bias. Boys enrollment probability is fOWld about three times that of girls. Therefore. to 

consolidate the increasing trend of school participation in the last five years, the government 

should give special emphasis on promoting females enrollment, as they are tomorrow's mothers. 

Similarly, school participation rates appeared to vary by region and location of residence. As 

expected school enrollment rates in urban areas are found more than rural areas. But the 

magnitude varies from region to region. For instance the chance of going to school in Tigray 

region seems bigger than the Southern Nations, Nationalities and Peoples Region (SNNPR) . 

C 
"" hi' SNNPR is bener than in Arnhara. This could be 

ontrary to this the likely of gomg to sc 00 In 

because of the school accessibility, awareness and other social values. 

in the household was found to increase the 
The presence of another school age person 

probability 
" Id be attributed to many things. 

of school enrollment. This cou 
However I in our 

" 'ft ternS have not been available. That mean::; 
country especially in the rural areas, double shl sys 

, if children to 'school, as the demand for children 
parents have no chance to alternatively send the 

. . d ed aggravated during the main agriculrural 
labor is very high in the rural areas. The effect IS In e 

50 



seasons. Therefore more should have to be done t all· th o eVlate e problem. Introducing double 

shift systems and adjusting the school schedule, when necessary, to less tight seasons could be 

one way to alleviate the problem. 

Girls labor is needed for both house work and agn· culrure This makes a . h . . person wit more Sisters 

more likely to go to school. Because the more the nwnber of girls are the more the person gets 

substituting labor force. 

The interaction of some of the variables had also a significant influence on the probabi lity of 

school enrollment. The interaction of sex and location of residence, inserted in the equation to 

capture the reinforced effect of living in rural areas on females, is found to be negatively 

associated with enrollment. That means, the negative effect of living in rural areas is high on 

females. Distance to school has also similar negative effect. It is known that rural residing is 

associated with long school distances. That is why, the deterrent eflett of living in rural areas is 

higher in females . 

If the return's from education are harvestable, it is likely that the chances of going to school 

increases. The interaction term in the equation confinned this fact. Educated heads who are 

government employees were found to favor the enrollment of their children. Similar resull is 

< . d . fschool·lng This shows. educating parents as a 
10und on parents educauon, measure In years 0 . . 

strategy, can increase school participation rate. 

M
.. .. , d· th results ofiogistiC regression and discriminant analysi s. 

I aja r differences are not observe 10 e 

Thi I
· bl t predict a binary response from a set of related 

s shows that both methods are re la e 0 

. . ms to outperfonn di scriminant analysis. 
explanatory variables. However, logistic regression see 
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The class ification power, which was used for model reliability assessment, of logistic regression 

was found bigger than that of discriminant analysis. Moreover, discriminant analysis does not 

allow further model diagnosis. Hence, it can be concluded that. both methods may be taken as 

reliable methods of predicting a binary random variable from a number of predictors. 
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ANNEXES 

Table J. DETERMINANTS OF MALE ENROLLMENT 

Variable P S.E. WaJd df P-value R ExP(P) 

AGE -. 1979 .0255 60.1830 .0000 -.2131 .8205 

AGE_HD .0264 .0094 7.8418 .0051 .067; 1.0268 

EDUC_SPS 2.2776 .403 I 31.9296 .0000 .1528 9.7535 

DST]RJ -.1059 .0333 10. 1188 .0015 -.0796 .8996 

OCUP_HD -.6529 .2737 5.6893 I .0171 -.0537 .5205 

FATH_EDU .1512 .03 10 23.7073 .0000 .1302 1.1 632 

COMCHLD .6327 .2377 7.0883 .0078 .0630 1.8828 

OCUP_SPS -1.5335 .2343 42.835 I .0000 -.1785 .2158 

~ 

.\ Constant -.4905 .6786 .5224 .4698 

, , 
Overall CLASS IFICATION 74.89% 

'I ' -, " '. Table 2. DETERMINANTS OF FEMALE ENROLLMENT 

; 

Variable P S.E. Wald df P·value R Exp(P) 

URB_RUR 2.0985 .3366 38.8613 .0000 .1760 8.1539 

.0302 64.71 I I .0000 -.2296 .7843 
AGE -.2429 

.0 113 4.9588 .0260 .0499 1.0254 
AGE HD .0251 

.5199 36.1630 .0000 .1695 22.7961 
EDUC_SPS 3.1266 

4.2629 .0390 .0436 1.6485 
COMCHLD .4999 .2421 

5.8222 .01;8 -.0567 .461 ; 
OCUP_SPS -.7732 .3204 

8.9314 I .0028 .0763 1.5352 
EDUC_HD .4286 .1434 

.8189 8.2176 .0041 
Constant -2.3475 

Overall CLASSIFICATION 80.97% 
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Table 3. DETERMINANTS OF URBAN ENROLLMENT 

Variable P S.E. Wald df P·value R ExP(P) 

AGE -.3534 .0271 169.6311 .0000 -.3750 .7023 

EDUC_SPS 2.5693 .4438 33.5165 .0000 .1626 13.0566 

HEALTH_HD -.5411 .2190 6.1037 .0 135 -.0587 .5821 

FATH_EDU .1908 .0318 35.9230 .0000 .1687 1.21 03 

MOTH_EDU -.0554 .0228 5.9048 .0151 -.0572 .9461 

COMCHLD .7365 .2264 10.5835 .0011 .0849 2.0887 

OCUP_SPS -.6477 .3141 4.2514 .0392 -.0435 .5233 

OCUP_HD -.5640 .2173 6.7366 .0094 -.0630 .5689 

Constant 2.8330 .5713 24.5947 .0000 

Overa ll classi fication 83.81% 
... 

\ 
, \ Table ~ . DETERMINANTS OF RURAL ENROLLMENT '1\ 
1 , 

" \~ df p-vaJue R ExP(P) 
j 'v Variable P S.E. Wald 

\ ' ~j I SEX .7193 .1982 13.1646 .0003 .1 153 2.0529 

\ ~j' 
\ I AGE_HD .0388 .0107 13.0648 I .0003 .1148 1.0396 

~ 
EDUC SPS 2.8977 .5443 28.3384 .0000 .1771 18.1330 

.0047 4.7049 .0301 -.0568 .9898 
DST_SEC - 0102 

13.0045 .0003 .11 45 1.0010 
TSCHEXP .0010 .0003 

5.5530 .0184 .0651 1.0999 
FATH_EDU .0952 .0404 

18.7804 .0000 -.141 4 .1247 
OCUP_SPS -2.0818 .4804 

Constant -4.0566 .8866 20.9335 .0000 

Overall classification 76.70% 
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Table 5. DETERMINANTS OF ENROLLMENT FOR URBAN MALE 

Variable P S.E. Wald df Sig R Exp(P) 

AGE -.3621 .0396 83.5906 .0000 -.3802 .6962 

EDUC_SPS 2.2458 .6160 13.2922 .0003 .1415 9.4481 

FATH_EDU .2142 .0446 23.1018 .0000 .1934 1.2389 

COMCHLD .9008 .3346 7.2465 .0071 .0964 2.4616 

OCUP_HD -.7709 .3 11 6 6.1198 .0134 -.0854 .4626 

Constant 2.6472 .7808 11.4956 .0007 

Overall classiliC:1 tion 85.280;. 

Table 6. OETERMlNAl'ITS OF ENROLLMENT FOR RURAL MALE 

Variable P S.E. Wald df Sig R Exp(PJ 

~j I 
AGE HD .0362 .0133 7.3915 .0066 .1012 1.0369 

; '. EOUC_SPS 3.3243 .6203 28.7210 .0000 .2252 27.7790 

I ' • 
OST PRJ ·.1087 .0370 8.6056 .00)4 -.11 20 .8970 

.0896 1.0009 
, 

TSCHEXP .0009 .0004 6.23 18 .0125 

OCUP_SPS -2.3346 .7848 8.8496 .0029 -.1140 .0969 , 
Constant -2.9033 1.1537 6.J333 .0118 

Ove rall classification 72.92% 

,-
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Table 7. DETERi\1INANTS OF ENROLLMENT FOR URBAN FEMALE 

Variable P S.E. Wold df Sig R Exp(P) 

AGE -.3577 .0382 87.5559 .0000 ·.3692 .6993 

EDUC_SPS 3.1873 .6577 23.4876 .0000 .1850 24.2234 

HEALTHHD -10767 .2957 13.2609 .0003 ·.1339 .3407 

DST_SEC - 0397 .0162 5.9827 .0144 ·.0797 .9611 

FATH_EDU .1 324 .0383 119723 .0005 .1261 1.1 415 

MOTH_EDU -.0723 .03 16 5.2385 .0221 -.0718 .9303 

COMCHLD .7834 .3074 6.4949 .0108 .0846 2.1888 

Constant 2.7414 .8207 11.1569 .0008 

"~ 
Ove rall classifica lio n 82.86% 

'. , I 
" 

, 
Table 8. DETERNIINANTS OF ENROLLMENT FOR RURAL FEMALE 

Variable P S.E. Wold df Sig R Exp(P) 

AGE_HD .0378 .0 171 4.9007 .0268 .0977 l.0386 

EDUC SPS 2.9979 10370 8.3568 .0038 .1446 20.043 1 

TSCHEXP .0008 .0004 4.1 180 .0424 .0835 l.0008 

14.0636 .0002 -.1992 .1056 
OCUP_SPS -2.2480 .5995 

-3.7576 1.395 1 7.2545 .0071 
constant 

Overa ll class ification 81.46% 

.-
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Table 9. SUMMARY TABLE FOR URBAN 

Step variables in Wilks'Lambda Sig. Label 

AGE .81965 .0000 AGE 

2 EDUC SPS .75117 .0000 Education 
, FATH EDU .73816 .0000 ) father's education 

4 COMCHLD .72601 .0000 common child? 

5 HEALTHHD .72270 .0000 Healthy? 

Percent of "grouped" cases correctly classified: 80.27% 

Percent of "grouped" cases correctly classified: 77.46% 

Table 10. SUMiVl~Y TABLE FOR RURAL 

Step Variables in Wilks'Lambda Sig. Label 

EDliC SPS .92926 .0000 Education 

2 OCUP SPS .88461 .0000 occupation of head 

, 
SEX .86938 .0000 SEX 

) 

4 AGE_HD .85447 .0000 AGE 

5 TSCHEXP .84014 .0000 total school expenditure 

6 DST SEC .83328 .0000 Distance to secondary school 

7 FATH EDU .82760 .0000 father's education 

Percent of "grouped" cases correctly classified: 83 ,;8% 

Percent of "grouped" cases correctly classified: 82.29% 
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Table 11. SUMMARY TABLE FOR URBAN MALE 

Step variables in Wilks'Lambda Sig. Label 

AGE .78277 .0000 AGE 

2 EDUC SPS .73182 .0000 Literacy status 
, COMCHLD > .71779 .0000 common child? 

4 FATH EDU .70549 .0000 father's education 

5 OCUP_HD .69513 .0000 occupation of head 

Percent of "grouped" cases correctly classified: 82.99% 

Percent of "grouped" cases correctly classified: 82.42% 

Table 12. SUMMARY TABLE FOR RURAL MALE 

Step vanables in Wilks' Lambda Sig. 

EDUC SPS .89971 .0000 

2 OCUP SPS .85349 .0000 
, 

DST PRJ .84011 .0000 > 

4 TSCHEXP .82761 .0000 

5 AGE HD .81574 .0000 

Percent of "grouped" cases correctly classified: 81.77% 

Percent of "grouped" cases correctly classified: 81.06% 
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Lab'" 

Literacy status 

occupation of head 

Distance of primary school 

total school expenditure 

AGE 



Table 13. SUMMARY TABLE FOR URBAN FEMALE 

Slep Variables in Wilks'Lambda Sig. 

AGE .85103 .0000 

2 EDUC_SPS .76388 .0000 
, DST_SEC .74554 .0000 ) 

4 HEALTHHD .72751 .0000 

5 FATH_EDU 71755 .0000 

6 COMCHLD .70649 .0000 

7 MOTH EDU .69967 .0000 

Percent of "grouped" cases correctly classified: 79.54% 

Percent of "grouped" cases correctly classified: 75 .68% 

Label 

AGE 

Literacy status 

Distance to secondary school 

Healthy? 

father's education 

common child? 

mother's education 

Table 14. SUMMARY TABLE FOR RURAL FEMALE 

Slep Variables in Wilks'Lambda Sig. 

OCUF HD .93909 .0001 

2 EDUC SPS .90576 .0000 
, 

AGE HD .8841 1 .0000 ) 

4 TSCHEXP .86470 .0000 

Percent of "grouped" cases correctly classified: 92.63% 

Percent of "grouped" cases correctly classified: 92.85% 
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Label 

occupation of head 

Literacy status 

AGE 

total school expenditure 
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Table 15. MALE -FEMALE COMPARISON 

male female 
Variable ~ Sig ~ Sig 
URB_RUR .6438 .2446 2.1 924 .0083 
AGE · .2097 .0000 · .2537 .0000 
HEALTHY JI80 .3290 ·.4909 .0824 
AGE_HD .0232 .0178 .0250 .0307 
EDUC SPS 2.3132 .0000 2.6724 .0000 
DST PRJ -.1143 .0027 .0020 .9562 
DST SEC · .0040 .4863 · .0059 .4307 
TOTEXP ·2.9E·05 .5683 ·5JE·05 .3056 
TSCHEXP 6.06E·05 .4347 5.49E·05 .42 11 

OCUP_HD ·.6034 .0407 ·.2249 .4295 

MARST HD ·.7269 .3990 · .0721 .9098 

FATH EDU .1426 .0003 .1478 .0006 

FS724 .2088 .0796 .4300 .00 15 

PRP_GIRL -.4723 .3796 .1370 .8358 

MOTH EDU ·.0120 .6898 · .0477 .1105 

COMCHLD .6699 .0088 .7154 .0104 

OCUP_SPS ·1.1865 .0006 · .6067 .0997 

EDUC_HD ·.0026 .9898 .0328 .8822 

MRST_CHD ·.3343 .6259 ·.4781 .4428 

fNT_1 .1 748 .1338 .. 1362 .2755 

fNT 2 .0097 .6533 · .0125 .4807 

Constant ·.1714 .8779 · 1.8848 .1223 

Overa ll CLASSIFICATION 75.540/. Overall CLASSIFICATION 80.65% 
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Table 16. \Vilks' Lambda and univariate F-ratio for ENROL 

Variab le Wilks'Lambda F Significance 

VRB_RUR .83323 573 .8094 .0000 

SEX .99920 2.3039 .1292 

AGE .92867 220.1989 .0000 

HEALTHY .99915 2.4250 .1195 

AGE HD .99958 1.2109 .271 2 

EDUC_SPS .89491 336.6912 .0000 

HEALTH HD .99996 .1050 .7459 

DST PRJ .99335 19.1989 .0000 

DST SEC .96552 102.3971 .0000 

TOTEXP .98983 29.4634 .0000 

FATH_EDU .88939 356.5554 .0000 

FS724 .88230 382.4581 .0000 

RET EDU .99919 2.3148 .1283 

PRP_GIRL .89611 332.3695 .0000 

AGE_SQ .99995 .1473 .7012 

ADDIS .99149 24.6099 .0000 

" TIGRAY .99657 9.8559 .001 7 

AFAR .99696 8.7282 .0032 

AMHARA .99752 7.1253 .0076 

OROMlYA .99998 .0484 .8259 

SOMALI .99828 4.9255 .0265 

BEN_GUM .99995 .1337 .7 147 

GA,vIBELA .99841 4.5724 .0326 

HARA RJ .99945 1.5640 .2112 

DlREDA WA .99952 1.3902 .2385 

MOTH_EDU .95459 136.3844 .0000 

COMCHLD .99548 iJ .0155 .0003 

OCUP SPS .8468 1 518.6348 .0000 

EDUC HD .94482 167.4244 .0000 

MRST_CHD .98699 37.7782 .0000 
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Table 17. Wilks' Lambda and univan'ate F t " p 
-ra 10 Jor _ENROL 

Variable Wilks'Lambda F Significance 
URB_RUR .62541 881.6441 .0000 
SEX .99988 .1748 .6759 
AGE .99364 9.4212 .0022 
HEALTHY .99974 .3798 .5378 
AGE_HD .98206 26.8843 .0000 

DST]R1 .98649 20.1 584 .0000 

TOT EXP .97575 36.5885 .0000 

FATH_EDU 78848 394.8796 .0000 

FS724 .73584 528.4291 .0000 

PRP GIRL .78327 407.3074 .0000 

AGE SQ 99139 12.7876 .0004 

ADDIS .94380 87.65 13 .0000 

TIGRAY .99626 5.5279 .0188 

AFAR .99569 6.3683 .0117 

A!\1HARA .99162 12.44 14 .0004 

OROMIYA .99846 2.2660 .1325 

SOMALf .99582 6. 1798 .0130 

BEN GUM .99794 3.0404 .081 4 

GAMBELA .99519 7. 11 63 .0077 

HARAR! .99993 .1095 .7408 

DIREDAWA .99044 14.2156 .0002 

MOTH_EDU .91299 140.2849 .0000 

COMCHLD .99581 6. 1914 .0129 

OCUP_SPS .62541 881.6441 .0000 

EDUC_HD .89049 181.0200 .0000 

MRST_CHD . . 99764 3.4766 .0624 
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Table 18. Wilks' Lambda and univariate F-ratio for S_ENROL 

Variable \ViJks'Lambda F Significance 
ADDIS .95865 16.6923 .0001 
TIGRAY .99471 2.0573 .1523 
AFAR .98846 4.5195 .0341 
MAHARA .96051 

, 
15.9112 .0001 

OROMlYA .99984 .0607 .8055 
BEN GUM .98846 4.5195 .0341 
GAAmELA .97685 9.1700 .0026 

HARARl .98980 3.9893 .0465 

DlREDA WA .99389 2.3802 .1237 

COMCHLD .99058 3.6804 .0558 

OCUP_SPS .70892 158.8984 .0000 

EDUC HD .83213 78.0688 .0000 

MRST_CHD .91845 34.3638 .0000 

PRP_GIRL .65992 199.4369 .0000 

FS724 .60839 249.1039 .0000 
" 
" URS RUR .54876 318.2218 .0000 

:1 SEX .99421 2.2542 .134 1 

AGE .99449 2.1457 .1 438 

" HEALTHY .98495 5.9123 .0155 

AGE_HD .99670 1.2811 .2584 

EDUC_SPS .29436 927.7334 .0000 

DST_SEC .99521 1.8609 .1733 

TOT_EXP .98743 4.9270 .0270 

FATH_EDU .63039 226.9087 .0000 

MOTH_EDU .92763 30.1935 .0000 
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TABLE 19. FOR ENROL WITH OUT REGIONAL DIlMMIES 

Variable B S.E. Wald df Sig R Exp(B) 
AGE .2265 .0199 1)0.1954 .0000 .2280 1.3173 
AGE_HD .02 14 .0074 8.3949 .0038 .0509 1.0217 
COMCHLD .5944 .1735 11.7432 .0006 .0629 1.8120 
EDUC_HD .2128 .0469 20.5860 .0000 .0868 1.2371 
FAMS1ZE · ,1309 .0692 ).5797 .0585 -.0253 .8773 
FS724 .2980 .0870 11.7427 .0006 .0629 1.J471 
HEALTH_HD -.3283 .150) 4.7732 .0289 -.0335 .7202 
EDUC_SPS 3.0252 .3 175 90.7736 I .0000 .1898 20.5989 
OCUP_SPS -.9556 .2414 15.6761 .0001 -.0745 .)846 

OCUP_HD -.3959 .1981 3.9957 I .0456 -.0285 .6731 

RGSTh'i_HD 1.6113 .9911 2.6429 .1 040 .0 16 1 5.0092 

SEX 1.2073 .2225 29.4410 .0000 .1055 3.3443 

URB_RUR 2.0946 .4) 17 23.5379 .0000 .0935 8.1224 

INT_I -1.2015 .2657 20.4483 .0000 -.0865 .3008 

00_5 -.1132 .0338 11.2170 I .0008 -.0611 .8930 

Constant -2.4301 .6464 14.1330 I .0002 
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Table 20. MULTIPLE REGRESSION 

Multiple R .61 932 

R Square .38356 

Adjusted R Square .37803 

Standard Error .39269 

Analysis of Variance 

Source DF 

Regression l6 

Sum of Squares 

171.17873' 

Residual 1784 275.10666 

F ~ 69.37829, SignifF ~ .0000 

Variable P SE(P) 

URB_RUR 160054 .066394 

SEX .033702 019681 

AGE -.033819 .002777 

AGE_fill .003502 .001038 

EDUC_S PS .283202 .036086 

DST]RI -.010566 .003641 

Mean Square 

10.69867 

.15421 

VJF T 

12.462 2.411 

1.129 I.712 

1.140 -1 2.179 

1.207 3.374 

1.508 7.848 

1.398 -2 .902 

DST_SEC -.001164 6.6758E-04 1.607 -1.744 

OCUP_fill -.077731 .028382 2.043 -2.739 

FATH_EDU .024647 .003438 2.475 7.169 

FS724 .048002 .013467 9.697 3.564 

PRP _GIRL -. 100949 .055019 2.688 ·1.835 

D GRAY .148965 .056726 1.054 2.626 

BEN_GUM .171892 .086951 1.018 1.977 

COMCHLD .099141 .026344 1.067 3.763 

OCUP_S PS -.1 79782 .040938 4.825 -4.392 

(Constant) .417230 .0904Il 4.615 

Durbin-\V;Hson Test = 1.51295 
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SigT 

.0160 

.0870 

.0000 

.0008 

.0000 

.0038 ~ 

.0813 

.0062 

.0000 

.0004 

.0667 

.0087 

.0482 

.0002 

.0000 

.0000 



TABLE 21. TestofEqualityofGrou C . P ovanance Matrices Using Box's M 

FOR Ei'o'ROL 

so eternunants pnnted are those of the group covariance The ranks and narurallogarithm f d . . 

matrices. 

Group Label 

o 

~ 

Rank Log Determinant 

12 -6.308257 

12 -14.025159 

Pooled within-groups covariance matrix 

12 -9.370002 

Box's M Approximate F Degrees of freedom Significance 

5127.83580 65.42943 78,16243555.0 0.127109 

B. FOR P _Ei'o'ROL 

The ranks and natural logarithms of determinants printed are those of the group covariance 

matrices. 

Group Label Rank Log Determinant 

o 9 _6.227156 

9 _7.800624 

Pooled within-groups covariance matrix 
.- 9 _7 .057458 

Box's M Approximate F Degrees of freedom 

3367
0 45,2367631.7 

23.64297 9. 
69 

Significance 

0.270021 



The ranks and natural logarithms of determinants printed are those of the group covariance 

manices. 

Group Label Rank Log Determinant 

o 5 -6.227156 

5 -7.800624 

Pooled within~groups covariance matrix 

5 -7.057458 

Box's M Approximate F Degrees of freedom Signi ficance 

423.64297 9.33670 33, 2367631.7 0.2358\\ 

--



FIG. l N PP Plot of Regression Standardized ResidtJal 
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l' FIG . 2- NPP Plot of Regression Standardized Residual 
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FIG.3 NPP Plot of,Regression . Stand~rdized: Residual 
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