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Chapter 3 

Investment in Post-Compulsory Education in 
Sri Lanka 
3.1 Introduction 

This chapter analyses factors determining the length of full-time education and enrolment 
decisions of Sri Lankans. The analysis only covers the voluntary choices in education and 
takes compulsory education as given. We will focus on children in the teen-age-range 
between the end of compulsory education (age 10), and the age at which university 
education may begin. This is because within this age-range, every child may attend 
schooling without restrictions: there is no ability test on entrance. If neither failures nor 
repetitions occur, one will end this episode within eight years, or at age 18. Therefore, the 
eligible age group for this study is from 10 to 18 years inclusively. By considering the 
failures and repetitions, we define the eligible age group as 10 to 20 years. The analysis in 
this chapter is based on the human capital theory of Becker (1967). Becker's theory on 
human capital investment has been fully articulated in chapter 2, section 2.4. 

This chapter contains a total of eight sections. Section 2 below briefly outlines the 
theoretical framework, which in this chapter, begins from equation 2.2 of Chapter 2. This 
equation states that the marginal rate of return to education and marginal cost of education 
equalise at the equilibrium. Section 3 reports the model. Data, source of data and some 
selected descriptive statistics of the variables used in the model are presented in section 4. 
Regression results and their interpretations are reported in section 5. Section 6 further 
analyses the voluntary dropouts, failures at competitive exams, and residuals of the 
estimated models. Some policy implications are discussed in section 7, and section 8 
concludes the chapter. 

3.2 Theoretical Framework 

Following section 2.4 (equation 2.3) of this book and similar to Card (1994), we assume 
that for a given individual, the marginal cost of education is an increasing linear function 
of the level of education. We further assume that the intercept of the marginal cost curve 
and the marginal rate of return vary over individuals, and the effect of the level of 
education on marginal cost is constant. We can write the following two equations to 
represent them as 

l s ~ = b ' (11) 

r(K + Wd)i =(:„,+c,S, (3.2) 
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We can solve this equation system to obtain the equilibrium length of education for 
individual i. This yields 

S*=hZ^L ( 3 3 ) 
c i 

Now, considering the data set we have available (see section 3.4), we assume that the 
individual specific component of the marginal return to education, b0, is a function of 
ability (A), gender (G) [G=l if Male], place of residence (R) [R=l if Urban], and a random 
component Ei. The individual specific component of the marginal cost curve, cni is a 
function of ability (A), parents' income (Y), gender (G), size of the household (N), and a 
random component (e2). Both are assumed to be linear functions. 

b0i =ß 0+ß,A i+ß 2R 1+ß 3G i+e l i (3.4) 

c0i =Yo +YiA( +Y2Y; +Y3Ni + Y4Gi +e2. (3.5) 

We expect that children with greater ability have a higher rate of return to education; ßi>0 
and that they also have a higher opportunity cost because they can eam higher wages at all 
education levels (Yi > 0). The clear implication of this is that the ability effect on the 
schooling decision is unpredictable. Whether more able children stay longer in school 
depends on the relative effect of the ability on the return to education and on the cost of 
education. If the ability effect on the rate of return is greater than the ability effect on the 
cost, more able children will enjoy more education. In other words, the ability effect on 
schooling is positive if the earnings functions with different ability levels diverge and do 
so more strongly than the levels of the cost functions. [See Hartog (1993), Oosterbeek 
(1992) and Oosterbeek and Van Ophem (1995)]. 

We assume that both the intercept of the earnings function and the marginal rate of return 
to education for men are not smaller than that for women with the same characteristics, [y^ 
> 0], [ß3 > 0]. This assumption is consistent with the common belief that women are 
discriminated against in the labour market. 

Parents' income is assumed to have a negative effect on the cost of education. Children 
born into rich families can afford the cost of education from their own funds for which 
they can apply a lower discount rate (Y2 ^ 0). 

Children belonging to large families have to share the given family resources and are 
therefore more likely to rely on outside funds for which the rate of interest is higher than 
the rate of interest for their own funds. Furthermore, for the same reason, those children 
would have to find jobs to compensate for the insufficient family income, and therefore 
they have higher opportunity cost. These arguments imply that family size (N) has a 
positive effect on the cost of education (Y3 > 0). 

Because of the unequal economic development between the urban and rural sectors in 
many developing countries, most employment opportunities are generated within the urban 
sector. Therefore, we expect that the rate of return to education is higher in the urban 
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sector than in the rural sector, (ß2 > 0)'. Another reason to expect a positive sign for this 
coefficient is that the quality of education varies among sectors. Most of the highly 
facilitated schools in Sri Lanka are located within the urban sector (see Chapter 1). 

The ability variable in this model is assumed to cover both the cognitive and the affective 
abilities. We assume that ability can be divided into four additive components; genetic 
ability, ability accrued from compulsory education, ability accrued from the socialisation 
process at home, and an immeasurable component of ability. With regard to the post-
compulsory education decision, ability accrued from compulsory schooling is assumed to 
be a constant for everyone. Everyone makes the decision at the same age and with the 
same level of education. We then assume that the genetic ability and the ability accrued 
from the socialisation process at home is a function of the birth order of the child and the 
education background of the family. In the economic literature, birth order is used first by 
Behrman and Taubman (1986) as an indicator of in-born ability. As they have presumed, 
higher order births (younger children) have disadvantages both in genes and parental care. 
The Behrman and Taubman (1986) hypothesis claims that ceteris-paribus, younger 
members of a family have lower genetic endowment than the genetic endowment of older 
siblings of the same family and hence are less able. However, as we have already 
discussed, when the ambiguity of the ability effect on the schooling decision is concerned, 
the birth order effect on schooling is not predictable. In this model, since we have no direct 
information on ability, we have used an indirect method to test the Behrman and Taubman 
(1986) hypothesis on the effect of birth order on ability (see below). Children of educated 
parents receive more attention from the parents and these parents are more aware of the 
development of the child both physically and psychologically. In this model we use the 
education level of the mother as an indicator of the family educational background2. 
We can now write the following equation to represent ability: 

Aj =^0+n,M i+|a2B i+e3 i (3.6) 

where \i0 is the constant representing ability accrued from compulsory school. M is the 
mother's education, which is assumed to represent the education background of the family. 
Hi is the marginal effect of the education background of the family as measured by 
mother's education. B is the birth order of the respondent. This is a serial number assigned 
to the siblings in each family arranged in descending order of their age (i.e. the oldest child 
gets birth order 1) and u,2 is its marginal effect on the ability. e3 is a random error 
component which represents the un-observable ability variations. All coefficients are 
assumed to be positive. 

1 This may be partially eliminated by the mobility of workers. In fact, the willingness of most Sri Lankans to 
live in the urban sector may be partly explained by this. Due to the financial and psychological cost 
associated with migration and high concentration of industries in the urban sector, the internal movement of 
workers is not sufficient to equalise the rate of return over regions. 
2 Because the mother has the predominant role in child rearing, we can assume that mother's education is 
more appropriate than the alternative measures. 
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Substituting the equations (3.4), (3.5) and (3.6) into (3.3), we can write the reduced form 
of the equilibrium length of education as follows: 

S* =90 +0,01 +02R, + 83Bj +04M, +05N : +06Y, + 6i (3.7) 

where, 9Q = ß° " Y ° + ^ ° ( ß ' " Y ' } , 0 , = ^ ^ , 0 2 = ^ , 
c, c, c, 

Q ^ M ^ 9 4 = i A ^ , 0 5 =- l i , 06=-^and, 
c, c, c, c, 
_ £ , - e 2 ß i - Y i r 

C, C, 

The expected value of all the error terms is zero, any pair of error terms is non-correlated, 
and the variance of each error component is a constant by assumption3. 

None of the structural parameters is identified in this model. However, since Ci is a 
constant and positive by definition, we can identify some of the structural parameters at 
least up to a scalar Ci. 

We can use this specification to test whether the ability effect on the rate of return is 
greater (or less) than the ability effect on the opportunity cost, [i.e.ßi > yi ]"• However, 
note that this is a weak test in the sense that the ultimate conclusion depends on the 
assumptions concerning the sign of the structural parameters of the ability equation which 
are not empirically verifiable. We have two reduced form coefficients in the model 
facilitating this test; 03 and 04. The sign of \K2 in 03 is not predictable even at the theoretical 
level. However, it is more acceptable to assume that mother's education has a positive 
effect on ability of the child (u.i > 0). Therefore, we choose 04 for this test. Then, the 
estimated 03 can be used to test the Behrman and Taubman (1986) claim that the youngest 
children of a family have disadvantages in terms of genetic endowment and parental care. 
If that hypothesis is true, \i2 in our specification must be negative. Since the sign of Ci is 
assumed to be positive and the sign of ßi - y, is revealed by the test on 04, the sign of |x2 

can be detected from 03. 

Apart from that we can also have a rough idea about the relative importance of changes in 
the rate of return and the changes in marginal cost as determinants of changes in the 
optimal length of education. However, it should be kept in mind that all our results are 
conditional on our assumptions concerning some of the unidentified structural parameters. 
Despite that this model gives us very important information concerning the first hypothesis 
listed at the end of Chapter 2. 

In fact, these assumptions are rather unrealistic. There are many effects which jointly determine the error 
terms of these equations. For example, the unmeasurable component of ability contributes to the error term in 
equation 3.6. At the same time, the unmeasured ability would have some effect on both the intercept and the 
slope of the earnings function. However, we neglect such possibilities to avoid further complications of the 
analysis. 

This is the sufficient and necessary condition for the positive ability effect on education. See Hartog (1993) 
and Oosterbeek and Van Ophem (1995). 
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3.3 Econometric Specifications 

In a cross-section data set, such as the one we have at our disposal, we observe only 
whether any age-eligible child is in school or not, and how many years (or levels) that 
particular child has already completed when the survey is conducted. For those who have 
left school, the optimal length of education are their years of accumulated schooling. 
However, for those who are in school, the distribution of optimal length of education is 
right censored. 

3.3.1 Modelling the Schooling Decision 

In this chapter we use a cross-section data set to analyse the schooling decision. The level 
of education of the respondents is not reported in years but in levels. Therefore, with 
regard to the schooling decision, what we observe in our data set is whether individuals are 
still in school or not, and their schooling as an ordered variable. One can use this 
information to model the division of age-eligible individuals into two categories as current 
enrôlées and school leavers. An alternative method is to model the length of schooling by 
directly considering the fact that some respondents from the age-eligible population have 
not left school. Subsequent sections of this chapter will develop both of these models and 
test them empirically for Sri Lanka. We use the same theoretical structure in both cases. 

3.3.2 Enrolment Decision: The Enrolment Model 

The enrolment decision can be modelled easily by defining the criterion according to our 
theoretical structure. A child in the post-compulsory schooling age must be in school if the 
following condition is satisfied: 

S*>Ag e i -A 0 (3.8) 

where S* is the optimal length of post-compulsory education as defined by the model. Age 
is the current age of the child and A0 is the terminal age of compulsory education. In our 
case this is 10. We can define a binary variable di? which is equal to one, if the above 
condition is satisfied (and hence the child is in school), and zero otherwise. 

Following the conventional practice, we can express the above decision-making criterion 

in probability terms; namely, we can write the probability of school enrolment 

Pr.(dj = 1) = Pr.(S* > Agei -10) (3.9) 

Substituting equation (3.7) for S' into the above probability expression and re-arranging the 

terms we can write 
P(dj =1) = P[E; > -(0o + 0 A +62Ri +93Bi + 0 ^ +e5Ni +96Yi) + a,](3.10) 

where a, =Aget -10. We assume that e is normally distributed. This yields a probit binary 
choice model. The likelihood function is given below [see Maddala (1983)]. 
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L = n[ l -4>i] f[[*i] (3.11) 
i=l i = n i + l 

where O is CDF of e, which is assumed to be normally distributed. We assume that the 
data series is arranged in such a way that the first ni observations contain all school 
enrôlées and the remaining n - ni respondents have left school. The total number of 
observations is n. This model identifies regression parameters only up to a proportionate of 
the standard error, 0k/a [see Amemiya (1981) and Maddala (1983)]. We call this model the 
enrolment model. 

3.3.3 Length of Schooling Life: The Schooling Level Model 

An alternative approach is to model the realised length of schooling. This yields an 
equation of which the dependent variable is fully observed for school leavers, whereas for 
current enrôlées, the dependent variable is right censored. For this model, the dependent 
variable is the realised length of education and the censoring variable is a dummy 
indicating whether the child is currently in school or not. However, the estimation of this 
model involves further practical problems. The education level variable in this data set is 
not the actual years of schooling, but is instead, levels. Education is reported in six levels 
as: no education (0), Grades one to five(l), Grades six to eight (2), Grades nine to ten (3), 
Passed GCE(OL) (4), and Passed GCE(AL) (5)[see Chapter 1]5. 

Write equation 3.7 in vector notation as S* = X^ + E; where S*and Ej are scalars, X is a 

row vector with k-elements and ß is a column vector with k-elements. However, the 

survey data do not provide S*, the optimal length of education, of the respondents. Instead, 

we observe to which category a given respondent belongs. We assume a set of unknown 

thresholds, Oj. A particular respondent belongs to the lowest category (i.e. compulsory 

education) if his optimal length of education is less than cci. If ct\ >S*< o^the respondent's 

optimal length of schooling is located in the second schooling category, and so on. 

By substituting the summarised form of equation 3.7 and rearranging the terms we can 

write the probability that individual i belongs to category j , Pr.j(S* ): 

Pr, (SC) = *«Xj - Xiß) - *(ccH - X,ß) (3.12) 

where 0(.) represents the cumulative normal distribution function and a, , ctj.i and ß are 
regression parameters to be estimated. By assumption, all a's are non-negative and ctj > a 
j.i for all j's. 

5 The Labour Force Survey has reported education in eight levels; the six listed in the text and two additional 
levels for university graduates and post-graduates. Due to insufficient information, we excluded these two 
levels from the analysis. Respondents with zero education are also excluded because, in this chapter, our 
interest is only in the post-compulsory education decision. 
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However, the reported level of education of the school enrôlées tells a different story. For 
example, if a current enrôlée reports that he belongs to the jth-schooling category, it 
indicates only that his optimal length of schooling does not belong to a category less than 
the j t h category. Therefore, we can write the following probability expression for the 
current enrôlées. 

Pr,(S*) = l-«D(a j_1-X iß) (3.13) 

We can write the following likelihood function: 

L = njft[l-*i(aj_1-Xiß)]n [*i(aj-Xiß)-*i(aj_I-Xiß)]} (3.14) 
j=l [i=l i=ni+l J 

where we assume that the first ni observations contain school enrôlées and the total 
number of observations is n. Furthermore, Oo = 0 by definition. We call this model the 
schooling level model6. 

3.4 Data, Data source and Data Transformation 
3.4.1 Data and Source of Data 

The only survey which provides the current information concerning the variables of our 
model is the Quarterly Labour Force Survey conducted by the Census and Statistics 
Department of Sri Lanka. The current study is based on the information collected during 
the four quarters of 1993. 

3.4.1.1 The Quarterly Labour Force Survey 

The survey is conducted quarterly to produce estimates of employment, unemployment, 
labour force participation, and basic demographic characteristics. The scope of coverage 
includes all households of Sri Lanka, although the North and East provinces have been 
excluded from the sample since 1990 due to the civil war. 

The sampling method used for the Quarterly Labour Force Survey is the stratified two-
stage probability sample design. In the first stage, all nine provinces of the country are 
divided into three sections as the Urban and Rural sectors and the Greater Colombo area7. 
This consists of 19 domains. From among these 19 domains, 1,008 Census blocks were 
selected in the survey. The selection is done according to the population distribution of the 
1981 Population Census so that the selection probability is proportional to the size of 
population in the block. Then, from each block, 10 housing units were selected at random 
for the survey. Everyone in the selected housing unit of the relevant age group (+10) was 
included in the sample. By the definition of a housing unit, ( ...a house, an apartment, a 

This method was first used by King and Lillard (1987) to analyse the schooling attainment. 
7 The Greater Colombo area is one part of the Western province of Sri Lanka. This consists of Colombo 
M.C., Dehiwala-Mt.Lavinia M.C. and Kotte U.C. 
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group of rooms, or a single room when occupied as separate living quarters,...), 
households with five or more lodgers and all institutional units such as hospitals and 
military camps, etc. were excluded from the survey. The entire sample was then divided 
into four random groups for each quarter8. 

However, the use of this survey data has several drawbacks. Three major obstacles are 
discussed below. First, the information is not available regarding children below the age of 
10. Taking this into consideration, we developed our models by assuming that the child 
decides on the optimal length of schooling only after completion of the compulsory 
education. Nevertheless, there is a significant percentage of Sri Lankans with either a zero 
level of education, or who have dropped-out before the end of the compulsory level9. 

Second, the information regarding the school leavers is not properly dated. For this study, 
we need the information regarding when the school leavers decided to quit. However, this 
survey provides only the information at the time when the survey was conducted. 
Therefore, we have to assume that the information available to us provides good proxies 
for what is actually required. 

Third, income is reported only for employees. In addition, the reported income is also 
truncated at the upper-tail of the income distribution (Rs. 10,000 and above). Therefore, 
we had to impute income for employers, the self-employed (own account workers and 
unpaid family workers), and employees with an income above Rs. 10,000. Using the 
reported income, we estimated a simple version of the earnings function, which is used to 
impute income for income-not-reported parents. Imputing the earnings estimate based on 
employees' earnings to the self-employed has obvious drawbacks, so we alternatively use 
father's occupation to characterise the economic background of the family. 

3.4.1.2 Background Information Regarding Data Generation 

The Quarterly Labour Force Survey in 1993 has reported labour force information about 
7,516 households, which include 36,693 individuals. For the present study we have to 
choose the households with at least one child in the household head between the ages of 
10-20. This reduces the sample to 2,194 households. There were 8,811 children in the 10 
to 20 age group. Then we choose the children from the 10 to 20 years age group whose 
reported education is below university degrees and above zero. This reduces the sample to 
8,665. From this number, 1,976 cases were not living with their parents and so parents' 
information is not reported. For these, we used the average of the missing family variables 
where averages are calculated using the reported observations. 

This is the method used in general. However, due to some practical difficulties, a number of provinces have 
been dropped since 1991. The sampling method is published in Quarterly Labour Force Reports published by 
the Department of Census and Statistics. 
' According to the Quarterly Labour Force Survey- 1993, 33.2 percent school leavers from all age groups 
have either zero education or they have left school before the post-compulsory stage. 
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3.4.2 Data Transformation 

The questionnaire used in this survey provides comprehensive information about the 
labour force and demographic characteristics of the Sri Lankans. For the purpose of this 
study, some questions gave directly useful information whereas for others, we had to 
impute the hypothetical variables with some reasonable assumptions. The following 
section provides a brief description of all the variables used in this study. 

3.4.2.1 Level of Education 

This is the dependent variable of one of our models. This question was asked from all the 
members in the sample unit. This reports the highest educational attainment of the 
respondent. The variable is reported in intervals. 

3.4.2.2 School Enrolment 

Whether an age-eligible child is in school or not is the dependent variable of the school 
enrolment model and is the censoring variable of the second. Information was requested 
from all members of the household above the age of 10 and who report that they are 
currently unemployed and not seeking work. The question asks why the respondent was 
not actively working, or was not available, or was not looking for work. It is a pre-coded 
question and one of the answers provided to the respondent is Studies. We define as 
enrôlées all who are in the relevant age group (10-20), and who report that they are 
studying. All others in the same age group, including those who were not required to 
answer this question10, were considered as non-enrolees. Then the binary variable dj is 
defined as zero for non-enrolees and one for enrôlées. 

3.4.2.3 Demographic Characteristics 

Demographic characteristics such as Age, Gender, Ethnicity, Residence, Family size, Birth 
order, Mother's education, and whether father is Employer or Self-employed are either 
directly available or easily generated using the given information. 

3.4.2.4 Imputed Variables 

Because the Labour Force Survey only covers the income received as wages and salaries, 
income from other activities is not reported. Therefore, for those who earn income other 
than wage", the earnings variable is reported as missing. The reported income is also 
truncated at the upper tail (Rs. 10,000 and above). Finally, there were respondents who 

10 Those who were currently employed or unemployed, but reported that they are seeking work, were not 
required to answer this question. In fact, they were not attending school when the survey was conducted. 
11 According to survey definitions, only employees are required to report income. Respondents with labour 
force status other than employee are not required to report income. 
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reported that their monthly income is less than Rs.100, which is not reliable. Therefore, we 
use the following procedure to impute their income12. 

We impute the income of the following categories, a.) people with income of Rs. 10,000 or 
more, b.) non-wage earners13 and c.) income reported as below Rs.100. 

In order to estimate the income above Rs. 10,000, we assume that income is log-normally 
distributed. Then we use the Tobit estimation procedure to estimate the mean and standard 
deviation of the truncated log-wage distribution, which is then used to estimate the average 
earnings of the above Rs. 10,000 group14. According to our calculation, the average 
income of the group with more than Rs. 10,000 is about Rs. 12,484 (the mean and the 
standard deviation of the truncated log income distribution are 7.5 and 0.7, respectively; 
natural logarithm of Rs. 12,484 is 9.43). 

The Mincerian earnings function is used to estimate the earnings of other missing cases. 
Earnings function is reported in Appendix 3.A. 

Zero wages is assumed for those who have explicitly reported that they are unemployed or 
that they are not in the labour force. 

The income series of the mother and father of each household15 were aggregated to 
measure the parents' income. However, in addition to the ambiguity in estimating the 
income of un-reported cases, it does not represent the income of the parents of school 
leavers. Actually, what we need is the parents' income when the decision was made. As far 
as the current enrôlées are concerned we have the correct variable. For those who have left 
school however, unless we assume that the current income represents the income at the 
time they decided to leave school, current income is not a good proxy. Therefore, we also 
estimated an alternative specification replacing the parents' income variable with father's 
occupation, which is assumed to be more stable over the life cycle. For this purpose we 
divide all the reported occupations into four groups. 

The first group includes Legislators, Senior Officials and Managers (ISI Category I) and 
Professionals (Category II). The second group includes the following ISI categories: 
Technicians and Associate Professionals and Clerks. Service Workers, Shop and Market 
Sales Workers, Skilled Agricultural Workers, Fishery Workers, and Craft and Related 

Note that we have one group of respondents for whom no information about their parents was available. 
For them, we simply impute the average of the manipulated income series. 

This category includes employers, the self-employed (own account workers and unpaid family workers) 
and employees who had not reported income. 
14 See Maddala (1983), pp. 365 - 367. 

We use parents' income rather than family income. This is because of the unreliability of the available 
information. With regard to the current enrôlées, the information is acceptable. However, for the school 
leavers, we do not know whether the other children in the family were earning at the time when the 
respondent decided to leave school. In fact, this is equally true for parents as well. However, assuming that 
parents were working at that time is more reasonable than assuming that the other siblings were working. 
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Workers are included in group 3. Plant and Machine Operators, Elementary Occupations 
and Armed Forces are in group 4. The control group consists of all others including 
unemployed, retired, and unreported cases, etc. 

In addition to the variables defined by the model, we included three quarterly dummies, a 
dummy to identify families with more than one age-eligible member, ethnicity, whether 
the father is an employer, whether the father is self-employed or an un-paid family worker, 
and whether the child is living with his parents. 

3.4.2.5 Descriptive Statistics 

Means and Standard deviations of the continuous variables appearing in the model are 
presented in Table 3.1 below. In calculating means of the level of education of mothers 
and children, we assumed that the respondents have completed the highest level of 
education in their education category. For example, for those who reported zero length, we 
assumed zero years; those who reported that they belonged to category 1 (grades 1 to 5), 
we assumed 5 years of education and so on. The second part of Table 3.1 presents the 
related statistics for categorical variables in the model. According to that data, 75 percent 
of respondents belonged to the Sinhala ethnic group, nearly 75 percent were school 
enrôlées, 83 percent were with more than one age-eligible respondent in the sample, and 
soon. 
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Table 3.1 
Descriptive Statistics 

Name of the Variable Mean Std. 
Continuous Variables 
a.) Age of the Respondents (Years) 
b.) Birth Order 
c.) Length of Education (Years) 
d.) Parental Income (Rs. Per month) 
e.) Mother's Education (Years) 
f.) Family Size  

14.92 
2.36 
8.89 
2290 
7.98 
5.96 

3.14 
1.21 
2.16 
1736 
3.01 
1.57 

Categorical Variables 
a.) Current Enrôlées 0.75 0.43 
b.) Sinhalese 0.78 0.41 
c.) Father is an Employer 0.04 0.17 
d.) Father is self-employed 0.33 0.41 
e.) More than one Member in the Sample 0.83 0.33 
f.) Male Respondents 0.51 0.50 
g.) Urban Respondents e 0.54 0.50 
h.) Father's Job: ISI Classification I or II 0.07 0.26 
i.) Father's Job: ISI Classification III or IV 0.12 0.32 
j.) Father's Job: ISI Classification V, VI or VII 0.25 0.43 
k.) All Other Fathers, Including Unemployed Fathers and Missing Cases 0.56 0.50 
1.) Parents' Information Available 0.77 0.42 
m.) Respondents from Quarter I Survey 0.24 0.42 
n.) Respondents from Quarter I Survey 0.25 0.43 
o.) Respondents from Quarter II Survey 0.26 0.44 
p.) Respondents from Quarter III Survey 0.25 0.43 

Source: Selected Sub-sample from Quarterly Labour Force Survey- 1993, Census and Statistics, Sri Lanka 
Note: Self-employed: Own Account Workers & Unpaid Family Workers 
Length of Education (Years) is calculated using only the school leavers. 
ISI-Classification I: Legislators, Senior Officials & Managers 
ISI-Classification II: Professionals 
ISI-Classification HI: Technicians & Associate Professionals 
ISI-Classification IV: Clerks 
ISI-Classification V: Service Workers & Shops and Market Sales Workers 
ISI-Classification VI: Skilled Agricultural & Fishery Workers 
ISI-Classification VII: Craft and Related 
All Other Fathers: Plant & Machine Operators and Assemblers, Elementary Occupations, Armed Forces, 
Unemployed, and Missing Cases 
Quarters I to IV refer to the quarter of the year when the survey was conducted. 

: Note that this proportion of Urban respondents is not comparable with the percentage of Urban 
respondents in the entire Labour Force Survey. The Urban participation in the entire Labour Force Survey is 
given in Table 5.6. 

3.5 Model Estimation and Empirical Results 

Depending on the variables that we used in the estimation, we have two different versions 
of each model. The results are presented in Tables 3.2 and 3.3. As we have already 
explained in a previous section of this chapter, the family income variable is imputed for 
some households. Therefore, in addition to the models with parental income, we also 
estimate the two models replacing the parents' income with the father's occupation. 
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Table 3.2 
Models of Enrolment and School Level Selection 

(Models with Parents ' Income) 

Enrolment Model School Level Model 
Name of the Variable Coefficient t-stat Coefficient t-stat 
Intercept 5.32 33.44 _ _ 
Gender of the child (Male = 1) -0.01 -0.33 -0.02 -0.59 
Age - 10 of the respondent -0.35 -45.00 - . 
Ethnicity (Sinhala = 1) 0.28 6.29 0.46 8.48 
Quarter II -0.06 -1.05 0.02 0.34 
Quarter III 0.03 0.56 0.04 0.57 
Quarter IV -0.02 -0.31 0.04 0.53 
Urban Residence 0.16 3.60 0.32 6.04 
Birth Order of the Child 0.10 5.39 0.12 1.64 
Mother's Education 0.07 9.26 0.12 12.40 
Family with more than 1 Child in Sample 0.35 4.84 0.49 4.71 
Family Size -0.05 -3.65 -0.02 -1.10 
Parents' Income 0.08 5.68 0.08 4.13 
Father is an Employer 0.20 1.60 0.20 1.13 
Father is self-employed 0.06 1.21 0.11 1.67 
Parents' information not reported -0.49 -11.38 -0.56 -10.47 
a, - - 0.00 0.00 
a2 - - 0.72 54.05 
a3 - - 1.79 70.03 
a, - - 3.14 47.95 
Pseudo-R2 

0.38 _ 0.11 . 
Number of Observations 8,665 8,665 

Source: Selected Sub-sample from Quarterly Labour Force Survey-1993: Census and Statistics, Sri Lanka 
Note: pseudo-R2 = 1 - [LL (-ß) ILL (0)], where LL ( ß ) is the log-likelihood function evaluated at ß and 
LL (0) is the value of the log-likelihood function under the null-hypothesis that all slope coefficients are zero 
[see Judge et al. (1985), 2nd edition, pp. 766-774]. 
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Table 3.3 
Models of Enrolment and School Level Selection 

(Models with Father's Occupation) 

Enrolment Model School Level Model 
Name of the Variable Coefficieni : t-stat Coefficient t-stat 
Intercept 5.32 31.55 - -
Gender of the child (Male = 1) -0.03 -0.67 -0.03 -1.02 
Age - 10 of the respondent -0.35 -44.52 - -
Ethnicity (Sinhala = 1) 0.30 6.50 0.47 12.15 
Quarter II -0.05 -0.95 0.02 0.50 
Quarter III 0.04 0.77 0.04 0.93 
Quarter IV 0.00 -0.02 0.04 0.92 
Urban Residence 0.13 3.19 0.30 7.95 
Birth Order of the Child 0.10 5.21 0.12 6.45 
Mother's Education 0.09 12.91 0.14 23.37 
Family with more than 1 Child in Sample 0.10 1.67 0.15 2.78 
Family Size -0.06 -4.17 -0.04 -2.84 
Father has a Category I Job 0.85 6.72 0.93 6.66 
Father has a Category II Job 0.63 6.01 0.53 5.08 
Father has a Category III Job 0.12 2.16 0.01 2.88 
Father has a Category IV Job -0.01 -0.16 -0.05 -0.89 
Parents' information not reported -0.32 -5.70 -0.39 -7.74 
a, - - 0.00 0.00 
a2 - - 0.73 55.99 
a3 - - 1.79 72.90 
CCt - - 3.11 45.52 
Pseudo-R2 0.35 - 0.10 -
Number of Observations 8,665 - 8,665 -

Source: Selected Sub-sample from Quarterly Labour Force Survey-1993: Census and Statistics, Sri Lanka. 
Note: For definitions of Father's Job, see the notes for Table 3.1 above. 
For a definition of the pseudo- R2, see Notes below Table 3.2. 

Again, due to various reasons, some respondents in our sample are not living with their 
parents and therefore family information is not reported. We replaced the missing parents' 
characteristics with the average parents' characteristics of the reported cases, and included 
a dummy to differentiate between that group and the others. (Parents' Information Not 
Reported = l)16. 

Using father's occupation instead of parents' income leaves most results unaffected. Only 
one coefficient really changes, and that is the dummy that distinguishes between single 
respondent families from multi-respondent families (if more than one child is in the 
sample, this dummy equals one). When parents' income is replaced by father's occupation, 
the effect of this dummy is reduced substantially. A family with more than one child in the 
sample will typically be a family in an intermediate situation in the family life cycle: one 

We also estimated another set of the same regressions excluding the family information not reported cases. 
The exclusion of those observations mainly affects the coefficients attached to the gender in both models, 
quarterly dummies in the schooling level model and the ethnicity in the enrolment model. Although the signs 
are not affected, all of these coefficients except the ethnicity dummy have increased in magnitude and 
become nearly significant when those respondents not living with parents are excluded. These results are 
available in Ranasinghe and Hartog (1997). 
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child in the sample will typify young families (only the oldest child is in the age-eligible 
group), or old families (only the youngest child is in the age-eligible group). The effect of 
the dummy will then be influenced by cohort-effects (younger families earn less and 
choose fewer years of schooling). Correcting for income then gives a sharper view of the 
cohort effect. According to Table 3.2, the dummy coefficient is substantial, suggesting that 
the negative effect relative to older families dominates the positive effect relative to 
younger families (i.e. intermediate-stage families are, on average, above the "extreme age" 
families). Replacing income by father's occupation, (which is probably less sensitive to 
age), confounds the cohort effect: the lower income of the middle-stage families relative to 
older families, swamps the cohort-effect to some extent. The effect of family size on the 
schooling length (ordered probit) is increased. However, it is difficult to find any 
explanation for this change. It is likely that the ambiguity of the reference category in the 
occupational dummy model would have some effect on the schooling length. Children of 
unemployed fathers, retired fathers, and those for whom the information with regard to 
father is missing, were lumped into the reference category. This makes the reference 
category rather heterogeneous. 

The overall significance as indicated by pseudo- R2 is quite low in the ordered probit 
equation, whereas it is satisfactory in the enrolment model. At best, only 38 percent of the 
variation in the enrolment decision and 13 percent of the schooling levels is explained by 
our model. Let us now turn to a discussion of the substance of our results. 

If our assumptions regarding the labour market and the education system are correct, the 
regression coefficient attached to age in the enrolment equation must be one (cf. Equation 
3.10). However, because the probit specification of our model helps us to identify all the 
regression parameters only up to a proportionate of a (standard deviation), the regression 
coefficient attached to the age variable can be interpreted as -1/rj, the inverse of the 
residual variance. This implies that o = 2.86. However, the accuracy of this estimate 
depends on the reliability of our assumptions17. 

As we have already described in the theoretical framework, whether the ability effect on 
education is positive or not can be tested indirectly. By definition, the regression 

M (R - V ) 

coefficient attached to the mother's education is 04 = ' '——. Our results show that 
c i 

this is positive and statistically significant in all the models that we have estimated. In the 
enrolment model the coefficient is nearly 0.10 and it is 0.14 in the ordered probit model. 
As we have presumed at the beginning of this chapter, if our assumption concerning Ci is 
true (i.e. it is positive), 04 can be positive only if ßi > yi- This indicates that the ability 
effect on the slope of the earnings function (i.e., the effect of the ability on the return to 

17 Our estimate of a = 2.86 is not comparable with the reported standard deviation of the schooling length (S) 
in Table 3.1 because the calculations in Table 3.1 are based on the assignment of values for each schooling 
category. Different assignments of course result in different estimates. 
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education) is greater than the effect of ability on the cost of education. In other words, the 
earnings functions for persons with different abilities diverge. 

The place of living effect (urban residence) on education is positive and statistically 
significant in all the models. In contrast to the Behrman and Taubman (1986) presumption 
that juveniles of a given family are less capable than the older children, we found a 

positive relationship between education and birth order. By definition, 03 = ——. 
c i 

We assume that Ci is positive and we have already shown that ßi > Yi- Then, the sign of 02 
is entirely dependent on the sign of u.2- Behrman and Taubman's claim that the younger 
members of a nuclear family are less capable depends on several factors: biological, 
psychological and economic. The two biological factors are that birth defects increase with 
the mother's age (mother is relatively young at the time of the first birth as compared to 
higher order births), and there is a negative relationship between genetic endowment and 
birth order. The psychological factors emerge mainly from Zajonc's confluence theory 
[See Zajonc (1976)]. Confluence theory suggests that the older children of a family are 
more intelligent because the average level of intelligence of the family is higher when they 
were born18 and older children learn more from teaching younger children than the younger 
children gain. Economic factors include the notion that the mothers have less time to care 
for the younger children compared with the time they were able to spend on older children, 
and so the marginal utility of child care is lower when the younger children need parental 
attention. 

Griliches (1986) criticises the Behrman and Taubman hypothesis on several grounds. On 
theoretical grounds he shows that the relationship would be U-shaped, and Birth-Order 
alone does not represent the theoretical structure such as that of Zajonc (1976). Griliches 
(1986) also has several comments on the identification and data problems of the 
underlying model. 

Griliches (1986) also argues that the theoretical model derived from the confluence theory 
is U-shaped. Furthermore, younger siblings probably receive better parental care because 
parents are now more experienced in child rearing. If indeed capability were to be lower, 
care and experience may compensate for the lack of ability. Hence, a positive effect of 
birth order need not surprise us19. 

This theory suggests that one's intelligence level is positively related with the average level of intelligence 
of the family. Before the first birth, the average is represented by the intelligence level of the parents. 
However, after the first child is born, the average level of intelligence of the family decreases, because of the 
lower level of intelligence of the newborn. Therefore, the first child grows up in an environment with a 
higher level of intelligence as compared to the situation of the latter-born. For further arguments on this, see 
Behrman and Taubman (1986). 
19 Athurupana (1994) has reported the same results for Sri Lanka. 
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Gender, (Male=l) has a negative effect on optimal length of schooling. The effect, 
however, is statistically significant only when the cases with incomplete information are 
excluded. This suggests that the effect is significant among children still living with their 
families and insignificant among children who have left home. This suggests a particular 
type of selectivity: boys and girls who leave the parental household before age 20 are not 
different in their demand for schooling. Boys who remain in the household have a lower 
schooling demand than girls. Athurupana (1994) estimates separate models for urban, rural 
and estate sectors of the country. He found that urban males are more likely to stay longer 
in school, whereas in the rural sector the opposite is true. In the estate sector, according to 
his findings, there is no consistent association between these two variables20. 

According to the specification of the model in this chapter, the weakly negative association 
between schooling decision and gender can be expected if the gender effect on the return 
to education is less weak than the gender effect on the cost of education. The insignificant 
coefficient in our estimate shows that the return and the opportunity cost of education for 
males differ by about the same magnitude as the return and cost for females [ß3 = y^]. 

Athurupana's findings, that in the urban sector males have longer schooling career than 
females, and that in the rural sector the reverse is true, imply that ß3 < Y4 is true for the 
urban sector and ß3 > Y4 is true for the rural sector. Since we have controlled for the rate of 
return variation over place of living in our model, we can safely assume that ß3 is constant 
in urban and rural sectors. The above inequality then implies that Y4 is varying over urban 
and rural sectors such that cost of education for rural males is higher than the cost of 
education for urban males. The high incidence of rural poverty is a probable explanation 
for this. Because the role of the male in economic activities in the rural sector is more 
important than that of a female, families rely more on the boys' assistance to overcome the 
economic hardship. Rural males may therefore quit school sooner than their female peers. 

We further found that parental income has a positive and statistically significant effect on 
the schooling decision. We obtained the same result if we use father's occupation instead 
of parental income. Despite the heterogeneity in the reference category, comparison of the 
regression coefficients attached to the occupation dummies shows that ceteris-paribus, 
children of the fathers with professional or administrative (managerial) level occupations 
have a much higher probability of staying in school and completing higher levels of 
education than the children of fathers with lower level occupations. There is a clear 
positive association between father's job level and the education decision, such that the 
children of fathers with higher positions in the occupation status are more successful in 
their educational attainment. The self-employment status of the father has no effect unless 
income is accounted for. 

20 When we apply our model for the three sectors separately, we find that our results are consistent with 
Athurupana. 
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The estimated coefficient of family size is negative in all models, thus revealing the sign 
of Y3 to be positive: larger families have a higher cost of investment funds. This also 
conforms with our expectations2'. The effect of living in a family with more than one age-
eligible member on the demand for schooling is positive. Within a structural interpretation 
this indicates that, in a stationary environment, this effect should occur through cost rather 
than through returns (since an effect on marginal return is difficult to imagine). The result 
suggests that the cost of investment is lower in multi-respondent families than in single-
respondent families22. This result is rather puzzling, particularly if we recall the finding 
that the effect is reduced substantially if we use father's occupation rather than parental 
income. In other words, with family income constant there is a strong effect; with 
occupation constant there is a weak effect. This suggests that it is not a straight cost effect, 
because one would expect the effect to be smaller if income is held constant. An 
alternative explanation for this apparently controversial finding is that there is an 
economies of scale effect for respondents with more than one family member of the 
eligible age. 

3.6 Variation in Schooling Length 
3.6.1 Voluntary Dropouts and Failures 

By using the regression results presented in the previous sections, we perform a simulation 
to understand the sensitivity of the schooling length to changes in different variables. 
Tables 3.4 and 3.5 show the results. Table 3.4 is uses the ordered probit regression23 in 
Table 3.2 (parents' income), while the ordered probit regression in Table 3.3 (father's 
occupation) is used to construct Table 3.5. This means that Tables 3.4 and 3.5 differ from 
each other in the reference categories in each case. In Table 3.4 the reference category 
consists of female ethnic minorities living in rural sector or estates. They represent 
Quarter I of the year. Furthermore, they are also from single respondent families, their 
fathers are employees, and they live with their parents. The reference category for Table 
3.5 is similar to that for Table 3.4 except, that it also represents the father's occupation in 
the reference category. (All fathers who cannot be classified into ISI classification I to Vu 
are included in the reference category. See the note below Table 3.1). Gender is ignored in 
simulations because it is insignificant in all of the models we estimated. Means of 
continuous variables are used for simulations. 

1 For an argument that the family size effect may be uncertain when the model is poorly specified, see 
Chapter 6 of this book (Section 6.5). 
22 When family size and the dummy for more than one member in the sample are dropped, we found that the 
coefficient attached to birth order is unaffected. We also estimated the models by excluding only the dummy 
for more than one member in the sample, without any substantial effect. 
23 See Becker and Kennedy (1992) for interpretations of ordered probit regression results. 
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Table 3.4 
Simulation of Probability Distribution of Highest Schooling Level Completed- A 

Reference Sinhala Urban Mother has a (b) & (c) (b), (c),(d) 
Category Ethnicity Residence Degree &Family Income 

(a) (b) (c) (d) =Rs. 10,000 
Below 5 9.68 3.92 5.26 1.16 1.88 0.00 
Grade 6 to 8 18.42 11.00 13.15 4.90 4.06 0.16 
Grade 9 to 10 40.69 36.28 38.34 25.50 32.65 2.91 
GCE(OL) 27.92 40.42 36.82 49.22 46.95 27.08 
GCE(AL) 3.29 8.38 6.43 19.22 14.46 69.85 
Competence to Pass OL 43.41 57.36 53.01 73.86 67.25 87.56 

Note: Calculations based on ordered-probit equation reported in Table 3.2. 
(a): Females belonging to minority ethnic groups, living in rural or estate sectors, Single respondent families 
and father is an employee. Quarter I of the year is also in the reference category. 
(b): Effect of Ethnicity (all other variables are the same as the reference group). 
(c): Effect of Place of Residence (all other variables are the same as the reference group). 
(d): Effect of Mother's Education (Mother's education is a degree: 16 years: all other variables are the same 
as the reference group). 
(b) & (c): Sinhala Urban Residence (all other variables are the same as the reference group). 
Competence to pass OL: Pupils who passed the OL as a percentage of the total who sit for the exam. 
Last column: Sinhala, Urban Residence with Mother's education is a degree (all other variables are the same 
as the reference group). 
Source: Selected Sub-sample from Quarterly Labour Force Survey-1993: Census and Statistics, Sri Lanka. 

Table 3.5 
Simulation of Probability Distribution of Highest Schooling Level Completed-B 

Reference Father's Father's Father's Reference (b)& 
Category job ISIC job ISIC job ISIC V, Category with Graduate 

(a) I or II III or IV VI or VII Uneducated Mothers 
(b) (c) (d) Mothers 

Below Grade 5 12.30 1.83 4.55 9.68 48.01 0.00 
Grade 6 to 8 21.06 6.86 12.30 18.75 27.16 0.66 
Grade 9 to 10 40.21 29.52 37.13 40.36 20.50 7.12 
GCE (OL) 23.87 46.40 38.24 27.70 3.90 38.24 
GCE(AL) 2.56 15.39 7.78 3.51 0.11 53.98 
Competence to Pass OL 44.65 67.67 39.66 43.61 16.47 92.95 

Note: These percentages are calculated using the ordered probit results reported in Table 3.3 above, 
calculations are similar to Table 3.4 above. 
For definitions of father's job, see the notes for Table ; 
Source: Selected Sub-sample from Quarterly Labour 

: 3.1 above. 
Force Survey-1993: Census and Statistics, Sri Lanka 

These two tables report the percentages of the respondents who discontinued schooling 
with levels of education reported in the first column. There are five education levels. The 
"below grade five" group reports the percentage of respondents who discontinued 
education before or just after completing the compulsory education requirement. Many of 
them may have reached grade five precisely because of the compulsory education law. 
According to Table 3.4 for example, 9.68 percent from the reference category and zero 
percent from the category represented by the last column have stopped education at this 
level. The next group, Grades 6 to 8, shows the percentage of respondents who 
discontinued schooling with 6 to 8 years of education. Both of these groups can be 



70 Chapter 3: Investment in Education 

classified as voluntary dropouts, because there is no selection or qualifying examination at 
these levels. Our estimates show that about 30 percent of the respondents from reference 
categories in Tables 3.4 and 3.5 are voluntary dropouts. The third group (year 9 to 10), 
consists of respondents with 9 to 10 years of education, and the next two groups (OL and 
AL) report the percentages of respondents who have stopped with OL and AL 
qualifications, respectively. By definition, those who failed in all attempts at the OL exam 
must be in the third group, and similarly, those who failed in all attempts at the AL exam 
must be in the fourth category. Tables 3.4 and 3.5 show strong effects of family 
background on educational attainment. A high parental income, a high occupational status 
of the father, and a high education level of the mother substantially boost the children's 
level of education24. The effect of Sinhala ethnicity and Urban residence is smaller, but still 
important. In the last row of each table we estimated the probability of passing the OL 
exam. We may safely assume that those with a final qualification of grade 10 have 
attempted and failed the OL exam. Since we do not know separately if an individual has 
stopped at grade 9 or 10, we approximate the probability of passing the OL as the ratio 
between those who passed the OL exam (including those who passed the AL), and the sum 
of those who have completed grade 9 or 10. Again, we see a very strong family 
background effect on the "competence to pass the OL25". The family background effect is 
remarkably strong for a system with free education. 

Hence, we observe that pupils from economically and educationally affluent families have 
low voluntary dropout rates and high competence rates in passing the OL exam. Human 
capital theory provides three interrelated explanations for this: Motivational factors, 
Ability and Quality of Schooling. Low cost and (or) high return to education are the 
motivational factors. It is quite conceivable that the reason for high variation in voluntary 
dropout across family backgrounds is the correlation between family background and the 
cost and return to education. If, for example, parents' income and mother's education have 
a positive correlation with rate of return or a negative correlation with the cost (discount 
rate), one would expect that children of poor and less educated parents would indeed stop 
education sooner. 

However, low motivation cannot be the only reason for low competence in passing the OL 
exam, because participation in the exam signals the desire to continue. A more likely 
reason for this phenomenon is the ability variation. For some reason, poor and less 
educated families produce less-able pupils than their richer and more educated 
counterparts. Better parental care, a more education-oriented home environment, and more 

24 There is a plethora of studies on the family background effect on educational and economic success of 
individuals and social mobility. See for example, Becker and Tomes (1986) and Polachek and Siebert 
(1993), Chap. 3. See chapter 2 of this book for further reference. 
25 This percentage is calculated by dividing the sum of the fourth and fifth rows by the sum of the third, 
fourth and fifth rows. 
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available and better-equipped school facilities26 may have made the latter more able than 
the former. However, this does not mean that school quality and ability have nothing to do 
with voluntary dropouts. Ability may have a direct effect on the opportunity cost and the 
rate of return to education and thereby motivate one to stay longer in education or to drop 
out early. The ability effect on the voluntary dropout decision cannot be predicted at a 
theoretical level, because presumably, it increases both the cost and the returns to 
education. Therefore, it is a matter for empirical investigation as to whether the ability 
effect on the rate of return is greater or less than the ability effect on cost. Our findings in 
section 3.5 show that the ability effect on the rate of return is greater than the ability effect 
on cost. 

3.6.2 Analysis of Residuals 

Since we have information on siblings sharing the same family background, we can search 
for family effects in the error terms. By using the estimated residuals of the enrolment 
model in Table 3.2 (parents' income), we correlate the error components of the children 
from the same family with each other. Table 3.6 reports the results. 

Table 3.6 
Error Correlation Coefficient Among Respondents from the Same Family 

First Second Third Fourth 
Child Child Child Child 

First Child 1.00 0.46 0.23 0.09 
Second Child - 1.00 0.43 0.22 
Third Child - - 1.00 0.37 
Fourth Child - - - 1.00 

Note: Fifth and higher order children were excluded because we have a low number of observations. 
Errors of the School Enrolment Model in Table 3.2. 
All correlation coefficients are significant at 1 percent. 

The correlation between the error components of the first and second child is 0.46 and is 
0.43 between the second and third child. It is nearly 0.40 between the third and fourth 
child. All these are statistically significant at one percent. These indicate that there may be 
a family effect on educational choice that is not properly explained by our models. Table 
3.6 also shows that the correlation declines as the distance between any pair of children 
increases. For example, the correlation between the first and the third is 0.22 and that 
between the first and the fourth is 0.09. This is probably due to the changes in the family 
environment in the long run. The family environment for a subsequent pair of children 
may be more or less the same. However, as the distance between any pair of children 
increases, we can assume that the family environment for the two births will be different. 
Since the estimated coefficients are still unbiased (though not efficient) under neglected 
heteroscedasticity, we did not adjust our econometric specification. 

26 This assumes that the schools differ from each other by type and number of facilities, and the family 
background affects the school choice. For an empirical justification of this assumption for Sri Lanka, see 
Chapters 7 and 8 of this book. 
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3.7 Policy Implications 

We have seen that voluntary dropout and competence in passing qualifying exams are 
highly influenced by family environment. In both cases pupils with affluent and educated 
family backgrounds do better than the average pupil. Policy makers may wish to eliminate 
this family background effect such that voluntary dropout will be minimal and the 
competence in passing qualifying exams is maximal, and both are invariable over different 
family backgrounds. One policy to effect this may be to improve the quality of schools and 
reduce the quality variation across districts and neighbourhoods. But we cannot analyse 
such an approach in this chapter because we do not know much about school quality and 
its effects on educational attainments27. However, we do have information on the effect of 
family income and we can consider a policy of income transfers to attain the stated goal. In 
Table 3.7 we calculate the required monetary compensation for motivating pupils to stay in 
school until the first qualifying examination (i.e. the OL exam in our case). In this 
endeavour our objective is to increase the income of all the households so that no one will 
quit education until reaching the third level (grade 9 to 10) of schooling28. According to 
our model, the lower boundary of the third level (grade 9 to 10) is represented by a2 - Xß 
(cf. Equation 3.12). We set â2 -Xßequal to -3.1 (in the normal distribution, 99.9 % of 
observations are located within three standard deviations) and solve it for parents' 
income29. This is the required parents' income for all pupils in our sample to stay in full-
time education until the planned level (grade 9 to 10). The difference between the required 
income and the actual parents' income then gives the compensation per family. 

Table 3.7 reports the estimated compensation for the four income quartiles of our sample 
and an estimate of the total money needed to implement the proposed compensation 
policy. 

Table 3.7 
Estimation of Monetary Compensation to Eliminate the Family Background Effect from Schooling Decision 

Per-family Number of Per-child Estimates Total 
Compensation Children Compensation of Number Required 

Rs. 000 Rs.000 of Pupils Compensation 
Rs. (billions) 

Lowest Quartile 34.596 4.132 8.377 1,039.320 8.71 
Second Quartile 32.337 4.091 7.906 826.274 6.53 
Third Quartile 31.622 3.914 8.087 1,249.967 10.11 
Top Quartile 27.337 3.730 7.329 1,042.199 7.64 
Total 31.440 3.958 7.939 4,157.760 32.99 

Note: Total number of pupils in four income classes is estimated by multiplying the total school population 
in 1992 by the relative frequency of pupils in our sample. 

27 See Chapter 6 for school quality effect on educational attainment. 
28 Practically, we shift the length of schooling distribution rightward so that the probability of terminating 
education before the third level (grade 9 to 10) is zero. 

Note that parents' income is one of the variables in vector X. See section 3.3.3. 
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The first column reports the per-family compensation for each income quartile. The 
second column reports the average number of children per family in the sample for each 
income quartile. By dividing column one by column two, we get the per-child 
compensation. This is reported in column three30. Column four reports the estimated 
number of children in full-time education for each income quartile. This is estimated by 
multiplying the total number of pupils in school census 1992 by the proportion of pupils in 
each income quartile in the sample. Next, the total expenses required for the proposed 
compensation policy is calculated. This is reported in column five. This is calculated by 
multiplying the per-child compensation in column two by the estimated number of pupils 
in column four. In fact, the cost is substantial. Our estimate shows that it is nearly 33 
billion Sri Lanka rupees (nearly 550 million US dollars), which is nearly 38 percent of the 
total government revenue, and 9 percent of the GDP current prices in 19923'. However, 
with the already existing budget deficit, this hardly seems to be an achievable target. 

3.8 Summary, Conclusions and Recommendations 

This chapter has developed a human capital theoretic model to describe the enrolment 
decision in post compulsory education. The model assumes that the child with compulsory 
education designs a plan for his optimal length of post-compulsory education. The 
decision-making criterion is the maximisation of the present value of the net lifetime 
income. We assume that the decision-maker is confident of his ability to complete the 
stipulated length of education, and the labour market is in a steady state. 

Using the same theoretical structure, we have looked at our data from two perspectives: 
the enrolment decision of age-eligible children and the length of schooling. The school 
enrolment decision is modelled in terms of a probit enrolment probability model. An 
ordered probit model with a partly censored dependent variable is constructed to analyse 
the length of schooling. 

We then estimated two different versions of each model. One with parents' income (Table 
3.2) as an explanatory variable and the other with father's occupational dummy (Table 3.3) 
instead of parents' income. Although some coefficients are affected by those changes, we 
consistently observed in all the models that the choice of education is largely related to 
family characteristics. Children from more affluent families stay longer in school than 
their poor counterparts and they also have a higher potential passing the qualifying exams. 
This has a very strong implication for the free education policy of Sri Lanka. Clearly, free 
education is an insufficient means of erasing the family background effect on school 

30 Assuming that a child of the relevant age can at most earn Rs. 3,000 per month, for all the quartiles the 
compensation is greater than the opportunity cost. In the lowest quartile the compensation is almost three 
times the opportunity cost, which reflects the substantial barriers that have to be overcome to keep the 
children in school. 
31 Total government revenue and GDP at the current price for 1992 are, respectively 85,781 and 387,000 
million Sri Lanka rupees. See Table 1.56 (p. 125) and Table 1.1 (p.l) of the Central Bank Annual Report, 
1993. 
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attendance. It seems that children from more affluent families receive greater benefits from 
the free education than poor children do. This means that by subsidising the education of 
the affluent children, the free education system worsens the education and income 
distribution patterns of the country. According to our estimates, if the government is 
prepared to spend an additional Rs. 33 billion, the family background effect on the 
schooling decision can be eliminated. In the presence of high budgetary deficits this is a 
somewhat impractical proposal. Calculations in Table 3.7 show that to increase schooling 
by one year, poor families need more compensation than that required by relatively rich 
families, because the poor families also have lower educational background. 

As we have emphasised several times in this chapter, our conclusions are subject to a 
number of limitations, the first of which are the data limitations. For example, due to the 
unavailability of information about school leavers at the time that they decided to leave 
school, we had to use current information. This necessarily leads to the recommendation of 
a new survey to collect this data. 

In addition to data limitations, our model assumes that the decision concerning the optimal 
length of the schooling career is made under a perfectly certain situation. In reality, these 
assumptions oversimplify the complexity of the problem. Therefore, a re-estimation of the 
model with uncertainty is required. 

In terms of policy analysis, our results show that the free education policy alone does not 
eliminate the effect of poverty on school participation. Therefore, an in-depth assessment 
of the free education policy — the effectiveness of alternative individual specific subsidy 
policies, such as the provision of financial incentives for poor families to send their 
children to school longer, as well as more effective compulsory education policies - are 
timely and important. 
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Appendix 3.A 
Table A.3.1 

Estimate of Earnings Equation 

Name of the Variable Coef. t-stat. 
Intercept 5.92 101.41 
Age 0.04 14.07 
Square of Age/100 -0.04 -11.77 
Education (Primary) 0.10 3.14 
Education (6 to 8) 0.29 8.83 
Education (9 to 10) 0.51 16.11 
Education (OL) 0.87 27.48 
Education (AL) 1.08 31.76 
Education (Degree & Above) 1.41 33.07 
Vocationally trained 0.20 11.64 
Ethnicity (Sinhala=l) -0.04 -2.62 
Gender (Male=l) 0.20 13.85 
Adjusted R2 0.38 
F statistic 419 
Standard Error of Regression 0.55 
Number of Observations 7,378 

Note: Figures given in parentheses are t-statistics. 
Source: Selected Sub-sample from Quarterly Labour Force Survey-1993: Census and 
Statistics, Sri Lanka. 

Table A.3.1 presents the regression results of the earnings function. As indicated by the 
Adjusted R2, 38 percent of the total variation of the log wage is explained by our 
specification of the earnings function. All the regression coefficients are highly significant 
and with the expected signs. On average, males earn 20 percent more than females. Our 
result is consistent with other estimates available for Sri Lanka. For example, according to 
Kelly's (1993) provisional estimates, the same coefficient is 0.28. This is also consistent 
with our assumption concerning the earnings differential between males and females. 

The earnings profile is maximised at age 47. On average, Sinhalees earn less than the 
others. However, this should not be interpreted in terms of the racial distribution of 
income in the country, because the North and the East provinces (where the predominant 
ethnic group is the ethnic minorities) are excluded from this sample survey due to the 
unstable political and military situation. 

Vocational training, which is vaguely defined in the survey, shows a highly significant 
effect on earnings. On average, vocational training increases income by 20 percent. 

The marginal rate of return to education shows an interesting pattern. If we set the 
marginal duration for O. Level, A. Level and university at 1, 2 and 4 years respectively, we 
can obtain an indication by simply dividing the differences in coefficients by additional 
school years. For example, per-year marginal rate of return to the primary education 
(grades 1 to 5) can be obtained as 0.1/5, and likewise, education level 6 to 8 can be 
calculated as (0.29 - 0.1 )/2, and so on. The marginal rate of return to education per-year 
increases from 2 percent for the primary education to 9 percent for people with 6 to 8 years 
of education. The marginal rate of return is around 9 to 11 percent for all the reported 
education levels except the GCE(OL). For the GCE(OL), the marginal rate of return is 35 
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percent. On average, the return to an extra year of education is about 9 percent, but there is 
a big jump at the O. Level. One of the explanations for this pattern is the effect of 
certification. According to the prevailing education system, the O. Level is the first exam 
in Sri Lanka issuing a valid certificate that can be used in the labour market. Therefore, 
this can be considered as the effect of certification. Another explanation is that the O. 
Level is the minimum educational qualification required for recruitment into many white-
collar jobs in Sri Lanka. Because the wage differential between blue-collar and white-
collar jobs is substantial, this can also be considered as the wage premium for white-collar 
occupations. 

However, the estimation of the rate of return to education is not the objective of the 
present chapter. The estimated earnings function is only a supplementary part of the 
chapter. Therefore, we used the simplest specification of the earnings function. These 
results must be interpreted with care because they are, in fact, preliminary findings. 


