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1. Introduction

Income inequality has been a serious problem in a large number
of developing countries including ASEAN members except Singapore.
A high degree of inequality between .45 and .50 Gini has persisted
in the Philippines, Thailand and Malaysia during a fairly high growth
period of the past three decades. Recent attempts to solve the prob-
lem mainly through Malaysia’s Bumiputra policy and the Philippine’s
land reform program have not made a perceptive impact so far. It
might be argued that without applying drastic and consistent meas-
ures the inequality could be expected to remain serious. There are
structural givens in underdeveloped economies which tend to per-
petuate inequality and the poverty of those in the lower income
brackets. The higher the degree of inequality in a low-income coun-
try, meaning the poorer are its poor, the more difficult it is to break
the problem. The relative and absolute poverty of the lower income
groups separates and locks them within their environment. Such
environment tends to be socially (and economically) restrictive on
individual choices so that opportunities for upward mobility are
limited.

This paper is an attempt to describe the process of intergenera-
tional transfer of education capital under specified market condi-
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tions affecting choice in a not atypical LDC country — —Thaily
A constrained optnmzatlon model in educatlon choxce is us

income and in education mteraets intergenerationally and
the change (or lack of it) in equality and poverty over time, I

inequality and poverty and their trend in Section 2.

2. Descriptive Analysis of the Distribution of Education

Equity in the distribution of education means equality in od
cational opportunity. This has been defined in varying degreas |
strictness. It means each child of given ability and aptitude haw i
equal chance to pursue the education and training that suit him b i
In strict terms, the reference would be inherent ability and aptituds
There is an assumption that the distribution of mherent or inb

tion has an equal chance to be born thh a particular level of hel
inherent ftraits. Education of all forms — formal and non-
— builds on these traits so that at later stages of life, it is not pPo
to distinguish inherent from acquired abilities. In fact, perfomlanc i
IQ tests is found not to be constant over time but unproves vil

opportunity is measured in terms of measured ability which I
already been affected by environment, socio-economic backgroq

and quality of formal schooling. In the absence of 1nfe~rm-.1t1<:)lf|1
the distribution of inherent traits in the population, equity in @ (
cational opportunities can be judged on the basis only of an a prio,
notion of equahty in these traits. The judgment therefore of de'

based on this a priori distribution. The writers wish to believe { _'_f:
the distribution is equal, i.e., that each child of whatever backgroun
has the same probability distribution of possessing inherent trail
as the probability distribution of the population to which he belon
It means that he has a ten percent probability of being of super
scientific talent if the population has the same probability of .
ducing this much scientific talent.

Two sets of data are used to indicate the degree of i inequalit
in the distribution of education in Thailand: a) attendance in sch"_ -" I
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and the highest level of formal schooling attained by those who left
the formal school system; b) performance in achievement tests
administered to grade III and senior high school pupils. The popula-
tion was grouped according to variables that are most likely to affect
the distribution of opportunity: family income, father’s education,
location — by region, whether rural (non-municipal) or urban (mu-
nicipality, metropolis).

a. School Attendance

First some broad indicators of movement of distribution over
time are discussed. Table 1 shows that the average level of school
attainment has been rising from 1960 to 1975. This results from an
increasing rate of attendance at each age group.

Finer indicators of inequality are obtained from several sources:
the 1975 survey of youth, the 1973 national achievement test of
grade III pupils and the study by Nitongkorn and Vutisart of the
achievements of senior high school students who were admitted to
college in 1977.

School attendance was very much influenced by location and
socio-economic variables as shown by the following cross-tabulations.
In Table 2 attendance rate by location for each age range is given.
As expected, children in the Bangkok Metropolis had the highest rate
at each age range or at its corresponding schooling stage — lower

Table 1 — Attendance Rate by Age Range

1960, 1975
Age Range at
Age Range 1960 Any Program 1975
4—6 4-6 6.3
7—10 in grades 1—4 119.3 7-9 71.4
11—13 in grades 5—7 19.8 10-14 72.4
14—18 in high school and 17.9 15-19 24.3
lower vocational schools
20—22 in college and technical
schools 2.9 20-24 5.1

Source. National Statistical Office 1975 Survey of Youth; Report of the UNESCO Regional
Advisory Team for Educational Planning in Asia Bangkok, 1965.
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elementary, upper elementary, high school and post-high s 0
Attendance rates dropped between upper elementary to high soly
from 72 percent to 24 percent for all children, 90 percent 0
percent for municipal children, and 70 percent to 18 percon |
non-municipal children. For the last two stages, i.e., high school
post-high school, the corresponding decline was 24 percent, No (
east, the poorest region, showed the lowest attendance rate at
levels and for both municipal and non-municipal areas. Only 1.2
cent of its 20-24 year old youths attended school, as compared
22 percent for Bangkok. .
Those who stopped schooling are not likely to go back to sche
so that their highest attainment as per survey time might be take
be their lifetime attainment. Some of these have completed

Table 2 — Rate of School Attendance of Children and Youth
by Age, by Region, by Municipal/Village, 1975

Total '4-6 7-9 10-14 15ip9 ::”

Kingdom 38.9 6.3 11.4 72.4 24.3
1) Municipal 58.6 274  85.2 89.7 59.3
2) Non-Municipal 35.7 3.7 696 69.7 17.7
Bangkok 56.8 21.2 831 89.8 57.6
1) Municipal 59:211111 256 || /850 91.0 61.0
2) Non-Municipal 46.2 6.1 76.0 84.2 40.5
Central 42.2 98 742 76.3 533
1) Municipal 57.1 29.6 842 88.2 53.3
2) Non-Municipal 40.6 8.1 73.2 75.1 2318
Northern 39.5 6.9 ll( 7T7:S 71.4 19.2
1) Municipal 626 438 895 88.2 60.1
2) Non-Municipal 38.0 5.1 76.9 70.4 16.3
Northeast 29.9 1.1 63.2 61.6 12.3
1) Municipal 53.5 89 824 86.0 55.7
2) Non-Municipal 30.0 5 62.5 60.7 10.3
Southern 44.3 6.1 F2:2 85.1 33.6
1) Municipal 588 276 864 89.0 59.4

2) Non-Municipal 42.5 3.9 70.6 84.6 30.1

Source: National Statistical Office (NSO), The Children and Youth Survey, 1975.
Table Cj.
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programs such as academic, teacher training and vocational. The
highest attainment of the current cohort over their life can therefore
be estimated from their attendance rate. This estimate is given
directly by the survey (please see Table 3).

It is seen that majority of school leavers, even in the older
ages of 20 to 24, completed lower elementary levels only while
many very young out-of-school youths aged 7-9 have never attended
school. This number amounted to 22 percent of the total population
of this age range in 1975.

Family background is another important determinant of school
attendance. Tables 4 and 4a show attendance rate by age and by
family income which were obtained from the raw data of the Na-
tional Statistical Office (NSO). The effect of income is strongest in
the three lowest income brackets to which 64 percent of Thai youths
belonged. The difference in attendance rate increases as age or
schooling level rises. The lowest income group, for instance, to which
25 percent of youth population belonged, had attendance rates of
67 percent, 62 percent, 24 percent and 10 percent for ages 6-10,
11-14, 15-19, and 20-24. At the highest income bracket the cor-
responding rates were 91 percent, 93 percent, 77 percent, and 38
percent. It must be noted that the attendance rate reported by the
NSO is lower than in the cross-tabulation since the data consisted of
unmarried children of the head of households only. The difference in
attendance rate between the two reports reflects the effect of re-
lationship and civil status on school attendance. This effect is shown
more precisely in the empirical test of the model. Cross-tabulations
with other socio-economic variables are not given here since they
should have the same pattern as that of income.

b. Distribution of Learning at Grade I1I and High School V.

The quality of education offered each child differs so that
amount learned also differs. It also depends on his total environment.
The educational content of environment varies substantially accord-
ing to location and socio-economic background. Schools differ in
quality of instruction and available instructional materials. Family
income exerts a further effect on learning by determining the phys-
ical and mental health of the child. It is not uncommon in poor
situations in LDCs that children have not enough to eat. Hunger
must have a direct or immediate impact on the rate of learning in
school. Persistent malnutrition would have longer and more pro-
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Table 4 — Attendance Rate by Age, by Family Income, 1975

Family Income (in Baht) Total 6-10 11-14 15-19 20-24

0— 9,999 43.8 67.1 62.0 24.1 10.1
10,000—-14,999 57.2 72.6 75.7 41.8 14.2
15,000—-19,999 62.2 77.8 70.2 571 20.5
20,000-29,999 65.0 82.4 88.1 59.7 226
30,000-39,999 65.4 84.1 90.6 62.2 22.9
40,000—49,999 66.7 88.4 90.8 67.9 242
50,000-59,999 64.5 85.8 89.2 63.5 26.6
60,000—-69,999 64.8 89.5 88.6 64.2 29.1
70,000 and above 69.2 91.2 92.8 76.7 318
Weighted Average 57.9 754 75.6 493 20.6

Source: Cross-tabulations of raw data of the NSO 1975 Survey of Youth.

Table 4a. — Percentage Distribution of Population by Age

Family Income Total 6-10 11-14 15-19 20-24
0— 9,999 24.77 30.52 24.95 22.18 18.41
10,000—-14,999 22.63 25.30 22.89 22.18 18.15
15,000-19,999 17.12 16.69 20.39 16.42 14.30
20,000—-29,999 12.85 10.60 12:22 14.56 14.93
30,000-39,999 6.64 5.38 5.95 7.37 8.69
40,000—49,999 431 3.24 3.76 4.70 6.38
50,000-59,999 3.24 2.30 2.82 3.57 5.11
60,000—69,999 243 1.70 1.98 2.66 4.04
70,000 and above 6.01 4.26 5.02 6.36 599
Weighted Average 100.00 100.00 100.00 100.00 100.00

Source: Cross-tabulations of raw data of the NSO 1975 Survey of Youth.
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found effects on the whole process of education, including its effoul
on the development of brain cells during infancy. This variation lif
learning environment is reflected in an unequal distribution |. 
measured scholastic achievement among population groups, i
paper by Nitongkorn and Vutisart shows this very clearly, Some
descriptive statistics used in their analysis are presented.
cross-tabulations of mean scores by type of institution — whetl
private, supported by the Ministry of Education, by mumcxpﬂ' -

by provincial (changwat) government;! father’s occupation i
location are reproduced here. '

The distribution of achievement in the tests follows the Sl

fessionals learned more (of what the tests measured) than child I'g-'
of farmers. The latter scored about 60 percent of the mean scom| '
urban elite children. There is also substantial differences in sco “..,..
between changwat and Ministry of Education (MOE) schools, witl)
mean of 51 percent and 83 percent, respectively (please see Tables §
and 5a).

The distribution of MSS5 scores is likely to be subject to selection
bias. A much smaller proportion of youth in rural areas and m
poorer socio-economic background reached Maw Saw 5. The few (i
reach this level probably possessed a different set of traits from the
typical student for them to be able to survive the disadvantagel'
their environment. Thus, it is found that variation in mean score
region, father’s occupation or by mother’s education does not follow
the same pattern as for grade III. Farmers’ children did as we_l!'
professional children. Furthermore, there was not as much regionil
variation and” Bangkok youth did only as well as other studan: ¥
The southern region did best.

Location is found to be a very strong explanatory variably
of school attendance especially at higher levels. This is mainly du 9
to the greater distance to schools of rural populations especially’
those in the Northeast. Two supplementary tables are presented to
show the effect of distance on schooling. Table 6 gives the distil
bution of students by distance to school. It is shown that 63 percel
of students were located within 3 kilometers of their schools. OII \
16 percent of students were farther than six kilometers.

1. Changwat schools are provincial government schools while Ministry of
Education schools are national government schools.
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Table 5 — Distribution of Students by High School Test Scores,
by Region and Father’s Occupation, 1975
Lower than (1) (2)

Occupation 2.5 2.50-2.99 3.04.0 (H+@2)
Professional 43.1 37.1 19.8 56.9
Administrative 37.1 44.0 18.9 62.9
Clerical 42.1 38.6 19.3 57.9
Sales 37.6 38.5 23.9 62.4
Farmers 46.9 35.0 18.1 53.1
Transportation 39.5 41.9 18.6 60.5
Craftsmen 41.7 43.7 14.6 58.3
Services 25.0 37.5 37.5 75.0
Laborers 49.0 31.9 19.1 51.0
Unclassified 46.2 39.1 14.7 53.8

Region
Bangkok 42.1 38.1 19.8 57.9
Central 41.7 36.9 214 58.3
North 29.6 43.0 27.4 70.4
Northeast 42.2 37.8 20.0 57.8
South 473 42.7 10.0 52.7
East 344 34.4 31.2 65.6

Source: Nitongkorn and Vutisart’s Chapter, Tables 15 and 17, pp. 48-49, 52.

Table 7 gives a breakdown of total cost of schooling at various
levels including transport and additional living expenses for students
from municipal and non-municipal locations. Total cost is, as ex-
pected, higher, the higher the educational level. Cost of transport
and food taken out of the home formed a very large proportion of
the total at every level (56 to 78 percent). Total cost was higher for
non-municipal students.

The effect of financial constraint as determined by income and
cost of schooling is shown in Tables 4 and 7. Eighty-three percent of
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Table 5.a — Mean Test Scores of Grade III Pupils by
Type of School, Region, Father’s Occupation and

Urbanization of Location, 1973
Scores Standard Dovin
Average for All 61.1
A. Type of School
Private 78.2
Min. of Education 83.0
Principal 67.5
Changwat 50.6
B. Region
Bangkok 77.3
Central 57.6
North 49.2
C. Father’s Occupation
Agriculture 49.7
Services 69.4
Merchant 73.7
Industrial Work 65.7
Government Officer 75.5
Professional 80.3
Others and no response 62.4
D Urbanization
City Municipality 80.8
Town Municipality 70.8
Village 53.2

Source: Nitongkorn and Vutisart, Tables 1-4, pp. 30-33.

Table 6 — Percentage Distribution of Children and Youth Attending Sal
by Type of School and Distance to School, 1975

Total of  Less than More than More thl
/pe of School Both Sexes 3km. 3-6km. 6-10km.

iblic School 52.00 33.58 9.39 4.27
ivate School 48,00 29.81 11.30 4.02
Total: 100.00 63.39 20.69 8.29

urce: NSO, The Children and Youth Survey, Table TA.
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the sample cited financial reasons for their non-attendance in school.
I'he percentage was higher the higher the schooling level.

The data provide some salient information on the degree of in-
cquality of educational opportunity. It appears that financial con-
straints explain most of the inequality and how it gets worse, the
higher the education level.

3. Constrained Optimization in Education Choice

The model used here was first developed by Tan and Danao
in 1976 for the PREPF2 project. Education is treated as a human
capital and conventional investment decision criterion is applied
to the choice of pursuing alternative types of education including
zero education. Two major constraints are built into the model —
financial and informational.

Following Hicks (1973), a choice among relevant alternative
capital processes is considered rather than of alternative capital
stocks, or capital expenditures. A capital process is a flow of inputs
and outputs over a time period. Each process is evaluated by taking
its capitalized value, i.e., discounting all input and output flows.
No distinction is made between capital and current expenditures.
What matters in the valuation of capital is the timing of expenditure
and output. A given plant and equipment may be built with. dif-
ferent time paths and once built, the flow of inputs and output can
still vary. The same physical plant and equipment may involve
different capital processes. Using the concept of capital process frees
capital choices from the more limited choices of capital goods.

Assuming a number of processes, each process j has a net worth
computed from its flow of inputs, C;, and outputs, R;js over T
periods:

s s Ul SO T=1 P o
(1) NW; = % otz A S ERMTING - ___,‘_i_ﬂ_,;=1,2“__,n
t=0 (1 +nr) t=0 (1+nr)

where r, the rate of interest, is assumed constant over time ¢ =
0, 1, 2, ..., T — 1, and i represents other education alternatives. At
some rate of interest and other cost, a ranking of the process 1 to
n is obtained. The ranking order may change with changes in the cost

2. Population, Resources, Education in the Philippine Future.
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of capital or discount rate so that a process with large capital exqy
itures and early pay-off or early flow of receipts would begq
more profitable than one with a longer spread of capital inputs
later output flow at high rates of interest. Once the NW;’s are o
mated, choice is easily made with the objective of maximl
NW;. Constraints on choice may be imposed such as capital ratio

and mutually exclusive processes. Net worth from relevant f”'

observable. It can be defined more meaningfully in a philosopliy
sense than as an observable capital variable. As a capital |
counted at a point in time, education is a whole range of knowld;
acquired by an individual consisting of all scientific, linguistic il
artistic information absorbed; the discipline to reason, an
information, and make correct judgment; and the ability to SEY
for new information and create new knowledge. Special skills !
in the production of goods and services such as engineering, boul
keeping and surgery have also been included in the definitiuﬂ
education. This multi-faceted nature of education as capital muk
it difficult to categorize and to measure. For this reason, very '1”

J

categorization has been used in planning and empirical works.

The usual classification used is by type of schooling such as it
various grade levels, the various fields of specialization in college, ”'.
formal or non-formal education, the latter including skills traini
and informal campaigns. These, it is to be noted, are extremely rougl
categorizations since they do not distinguish between levels of actup
knowledge.

Most of the schooling types of capital are additions to b
ie., primary education, capital. Consider the case of medicl
education. An investor in this capital would have to acquire ul
mentary, high school and a few years of general education in colle
before being able to enroll in medicine itself. The capital is acquire
in a certain sequence. In fact, each type of schooling capital could -H.“'i
considered as the sum of a sequence of schooling, or sequences :hl
investment, i.e., completion of grade I, grade 2, .. ., pth year medi
cal college so that medical schooling capital, K% , valued at timg
p can be written as il

p—1
@ K, =2 A+P-tey,
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since in general
(2,) K:=Kr_1 +Ig

Any change in desired level of schooling capital would be made
through a similar sequence of investment. The observable flow of
investment is the expenditure in each grade leading to the desired
schooling. If the desired number of medical degrees increases at time
t everything else constant, investment or enrollment in preparatory
schooling for medicine will also increase. Necessarily, there will be
a lagged relation between changes in desired schooling capital and
its acquisition, the lag depending on the length of the program.

Another important feature of formal schooling is that the cur-
ricula for elementary up to sophomore college are usually for general
education. Specialization takes place beyond sophomore in college
and in subprofessional vocational-technical training. Intensity of spe-
cialization in a field increases as one moves from first to second and
to third degree programs. The heavy content of general education
up to first degree programs permits much flexibility in manpower’s
adjustment to changes in skill requirements in the labor market. One
can easily move up the sequence of formal schooling or change fields
of specialization while still in school or after joining the labor force.
All these changes can be accomplished in a fairly short time. A shift
of specialization in college will take less than four years and may
be completed in just one year for related fields. A shift in graduate
degree fields may take as much as the full length of a graduate pro-
gram. Pursuit of medical or a Ph.D. degree takes about four addi-
tional years from a first degree. Nevertheless these ate short gestation
periods relative to worklife, or the lifetime.

Men are born with differing innate characteristics. There is
unequal distribution of mathematical, artistic, linguistic, and even
physical abilities. The varying historical and cultural backgrounds
of families develop dissimilar values and attitudes. There is a distri-
bution of these characteristics among the population of a nation
though there may be common relative strength in any one or in a
few characteristics viz. other nationalities. The cost to an individual,
psychic as well as monetary, of acquiring a certain category of educa-
tion, depends on his innate characteristics given school-related cost.
Call this personal cost. Personal cost varies depending on the degree
of matching of innate characteristics and those suited or required by
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"
the education category pursued. A mismatch will require 'f|||i.
student longer and more intensive input in his studies to overoo
his poor ability in the subject. It might also mean psychic cost -“::
form of smaller satisfaction from the education pursued. The
sonal cost of pursuing a Ph.D. degree in Physics may be prolill
for someone who has very poor innate ability in this field and “:;.
enjoys and is inclined to music or the stage instead. Il "
Because of differences in innate abilities, attitudes and valu ] "l
individual will not be indifferent to education options that
equal monetary returns or an increase in relative monetary retu ]:.|| |
an option would not attract everybody to undertake that educ Iiii’l
process. Instead, an upward sloping enrollment of students in a Ii:
option is expected. Monetary return has to compensate fol-“iil
personal cost of undertaking an education process in which stud :| '
have weak abilities and inappropriate attitude. At some point,
supply may turn vertical as personal cost becomes prohibl r:',
because of utter lack of talent and dislike for the education oi"";
marginal population. For this reason the supply elasticity is expu‘ '
to decrease with intensity of specialization and for fields that requ !
special abilities like the arts. There are many areas of educa‘l]
where supply is fairly elastic. Everyone qualifies for the los III'
education levels. In fact, many countries have compulsory element'
or even high school enrollment for children of the correspond Y
schooling ages starting from age six or seven years old. Most '!“!E'
degree college programs containing many courses of general interd
should also have fairly elastic supply. First degree graduates
teacher education, business, psychology, liberal arts and even e
neering have been more prone to shifting occupations from '”':;w
which correspond to their majors. mh |
The monetary cost of providing education varies by level and '[';I!!
field of specialization. In general, cost increases with level. Higl r'i;;.'
levels seem to have larger scale economies. These have led to “ll;;-l
establishment of relatively large colleges and universities and -!-“”
location in population centers. Some fields require more capil li.l
stock per pupil. Quality of instruction also depends on level ..!
expenditures for teachers, laboratory and library. -’. |'
The monetary cost to the student includes cost of instructi{
charged to him, foregone income and marginal living expens
including transportation in going to school. Geographic access 1

schools differs among students. There is a concentration .of collegey I
1| Il

"
i
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and universities in large cities while primary schools are provided in
all towns and large villages. High schools are not yet universally ac-
cessible though many larger towns have them. The degree of dis-
persal of schools determines the distribution of distance among
population groups. In most cases, provincial students must bear a
higher schooling cost than city students because of distance of their
homes to schoals. For this reason, cost of distance tends to be higher
the higher the level of schooling.

The distribution of sehools among geographic areas and the dis-
tribution of ability and aptitudes are basic factors determining the
supply function of students in each educational program. The more
specialized it is, the steeper the supply curve. The derivation of the
supply curve is discussed below using the above constrained optimi-
zation model. Psychic and distance costs have to be included in the
cost parameter used in the optimization problem.

4. Constrained Optimization Model and the Supply of Graduates

In the model, families are assumed to be maximizing the networth
of their children’s education subject to two constraints, cost and
ability (networth is used equivalently with returns to education).

(3) Max NWi éR?J / ¥ e
oot by e N

subject to
o< B ok < B}

for each year of schooling t =1, 2, . . . corresponding to age 7,
8 ...j+ 6. For those desiring college

Ai>Ai, Ai>Ae
where R is expected benefit, C is total cost for each year, ¢ in pursuit

of education e, j, of child i The budget B; for each child of cor-
responding age a is a function of family income, Yy.

() B, = B =b, (Y}



438 EDITA A. TAN AND WANNASIRI NAIYAVITIT

A is the minimum ability required for education e, j. Ability 4
found to be strongly influenced by family income also. These oo
straints determine the set of alternatives which are relevant |
children of given backgrounds and abilities. '

Given a population of children of a certain age range with‘
distribution by family income, distance to school facilities w
abilities, the children may be arrayed by their schooling cost
this distribution can be mapped to the budgets for schooling, Chlls
ren of age a can go to school so long as C, < B, . From this mapply
the children who can and those who cannot pursue each educatly
alternative corresponding to their age @ can be identified. The wij
set of alternatives over all schooling ages of a child may also
obtained for given values of expected family income. One can i
that a given distribution of sets of alternatives. The richer M
brighter a child is, the larger the set facing him. The poor brig
child in a distant location may face a set that is not significu
larger than that of his dull counterpart. On the other hand, (I
superior quality of school and home environment in which  rigl
children are brought up can so offset inferior inherent ability a4 |
break the ability constraint for their higher education. .

Market adjustment to relative rates of return to education h
be made within the defined sets of relevant alternatives. A decred N
proportion of the population is expected to respond to progrim
with positive net returns. For this reason, disequilibrium in rafes l' ]
return between costly and inexpensive programs may be expecte H
persist or to be stable. In fact, this stable disequilibrium situa '"'t'.
frequently observed in many LDCs including Thailand and the Phill
pines.

programs A, B, C, which have increasing ability requirements
given.’ Gross return of A is in relation to B, that of B in relation (
More specifically, R, is expected monetary benefits and C is c_c_lq
tuition, books and supplies at time t, excluding personal cost.
The potential supply curve of graduates in each program is Hl
trated below with gross return GR and number of graduates on
axes. It is assumed that everbody is qualified to pursue the lowl
or basic educational level A. The supply of 4 is drawn as a horiza
tal supply from gross return GR4 that is Just equal to the (ol
cost of schooling. The supply of education B which requires moy
ability and involves higher monetary cost is given by G'Rgo*’ 1
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Gross Return

A
GR S
c3 c
/
D !
> gl
SR, ; Sc= Sc(GR;)
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GRCI 71 /\/ B
1 -
il Pl & Sg= Sgl 6Rp)
e / :/ / /5™ SalGRy)
GR L L
GR';1 AN A A
|
SRgs 7 / |
/ D
o, H il
0 i - No. of
graduates
FIGURE 1

The horizontal portion is the total population that has the talent that
matches the ability required for education B. Beyond point B, supply
can increase but at higher personal cost as people with no aptitude
are drawn to B. The highest educational level C which costs more and
which requires an even higher ability than B may be represented by
a smaller supply curve GRco CS¢ curve. We impose on these curves
some demand curvessay Dy D4, DpDp and D¢ Dc. Without financial
constraints, the returns to B and C education will be GR41, GRp;,
and GR . With constraints, the returns to B and C education will be
higher at GRg, and GR(;. The equilibrium gross returns GRp, and
GR(; are just equal to the marginal cost of education B and C. With
constraints, the equilibrium gross return is greater than the marginal
cost by GRp, — GRpy and GR¢y — GR¢y. We may consider the dif-
ferential to be a return to affluence. We see that financial constraints
lead to scarcity of high cost education and in its positive net returns.
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The implications of the budget constraints on decision are s
scored and a hypothesis of determination of school attendance
tested based mainly on this constraint. Irrespective of what may B
the relative gross returns to schooling of different levels but provi
they are not negative for the higher levels, it may be argued
school attendance at each level will be mainly a function of variabl
affecting the financial constraint: family income, distance to sch
and level and type of program. As earlier explained, the longer the
distance to school the larger are transport and additional liv
expenses. Tuition, other fees and other expenses, in general, incre .
with level. Distance also increases with level since there are fie el
higher educational institutions most of which are located in centy|
cities. The financial constraint thus becomes more stringent wil
level of schooling. i

Other variables that might influence family decision are father!
»ducation and number of sibling. There is a fendency for familii
‘0 preserve their socio-economic positions so that children |'::|
lirected to the education and occupation that are at least as pre iy
sious as the father’s.

Given the above reasoning, it is argued that the probabilityll
1 child of a given age of attending a schooling level corresponding [
his age is taken to be a function of all the above mentioned -r!ﬂ:'
Jlanatory variables. And since the process of education is sequen til

1 conditional probability function is assumed as follows: i

5) Pha = b (Yy, Eg, Lg, NpRI~1

el I
fa = l{:_l (Yp, Egi, Ly, Ny) v

ia—2
f a child did not complete the preceding level, the probability af
is attending the next level is zero. The probability of his pursuin ll
ither succeedingly higher levels is also zero at a given point in tim
he family may decide to let him complete the previous level at i
iter time. This allows him subsequently to pursue next levels.

4. Empirical Test

Equation (5) above applies to each child i of age a. For testing
urposes this equation simplifies to 'I;l. I



(6)

The equation estimates the probability of school attendance
by all children in each group, i.e., those who completed and those
who did not complete previous levels. It therefore estimates the prod-

EDUCATION IN THAILAND

P;, =P, (Yri» Efi, Lfi, Ni)

uct of p? and p—! corresponding to level j and j — 1.

Y =

R, =

%
I

Rel, =

family income in thousands of baht
regions dummy,r=1,2...5

1 is North

2 is Northeast

3 is Central

4 is Bangkok metropolis
5 is South

urban/rural dummy, L=0, 1, 2

0 is for village
1 is for metropolis
2 is for municipal

father’s education, €=0,1,2,...5,6-7, 89

0 is zero schooling

1 is Pratum 1-4

2 is completed Pratum 4

3 is completed Pratum 7

4 is completed Maw Saw 3

5 is completed Maw Saw 5

6-7 is completed college and teacher education
8-9 is technical and other training

relation of youth to head dummy *2 q=1,2....

1 is spouse of head

2 is unmarried son/daughter
3 is married son/daughter

4 is son/daughter-in-law

5 is nephew/niece

6 is parents of head

7 is relatives

8 is other dependent

9 is servant and employee
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N is number of sibling of schooling age 6-24, a
continuous variable

3

The sample population was grouped by age ranges 7-10, :|;_
|4-18 and 19-24 which correspond to Thailand’s schooling staoh
’ratum 1-4 (primary level), Pratum 5-7 (upper elementary), M '

ind technical training and university education.

Both regression and logit methods were used in testing 1
1ypothesis. Logit fits the model better as it directly gives an estitnl
f the probability of attendance in school. Note that the dep |
lent variable is dichotomous, i.e., attendance or non-attendinis

egression coefficients and the regression statistics unclear (Ploadé
ee the technical note on this in the appendix). Nevertheless,
wession analysis was applied for two reasons. First, it was des
o compare the results of the two methods to sece whether the ¢
xpensive (computer timewise) regression estimates approxi it
losely enough the more suitable but expensive logit model. Somu
ecent studies involving dichotomous dependent variables relied i
egression estimates (Encarnacion and Canlas, 1976; Canlas
Razak, 1979). Acceptance of their results would depend in part ¢
he findings. il

A second reason is expediency. Logit analysis takes more thif
en times computer time for the equivalent regression estimat
legression was used to obtain the “best’” independent variable
election in terms of significance and R2s. The ““best” selection ”llf!.
sed for the logit analysis. The validity of this approach was '»”"?"
wvestigated. | “ "'

The function was tested by regression including all independe t
ariables on each sample group and for a sub-set of independq
ariables after eliminating those that contributed insignificy "'-'”
alue to the R? (Please see Appendix table for results of the con
lete regression runs). Presented in Table 8 are the results that providey
he best estimate of the function. Included variables are famil
1come, fathers’ education, number of sibling, region and municipal/
illage location category. Though the coefficients cannot be intgm.
reted in terms of probability values, their significance, sign and.
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Table 8 — Results of Linear Regressions of Attending
or not Attending School

6-10 7-10 11-13 14-18 19-24
Constant 7180 7862 8170 5361 262
Family income .0004**  0003** .0005**  .0007** —.0000
Region 2 (NE) —.0581** _—.0353 —.1069** —.0154 —.0342%*
Region 3 (Central) —.0008 —.0016** —.0128 .0606** —.0268*
Region 4 (Bangkok) .0184 .0302%* .0296%%  0987** .0815**
Region 5 (South) —.0693** — 0381** .0096 .0949** .0090
Municipal .0806**  .0390** 0610** . 2050** J521%
Non-municipal —.0397** _ (0339%*% _.0951** — 1721%** _ 0355%*
Number of youth .0060**  0031* —.0069*%* _—.0143** — 0021
FE, (Father’s Education) .0152* .0276%* .0193**  .0310** L0258%*
FE, 0039°* | .OT49%% . 1365k | 2260%  .1271%%
FE, L1358%*  0994%+ J1022%% [ 2740%* .2006**
FE; A574%% | [1270% D758%%  2743%% 2267%*
FEg 7 .1899%* | 1205%% d134%% 3108** 315600
FEg g 4 E2 10 i B Jd170%% 2417 .2828%**
R .055 .036 .098 240 132

movement were taken as rough estimates of the relationship. The
regression results seem to be very satisfactory. Most of the regression
parameters are significant and of the expected sign. Furthermore,
they moved in the expected direction as one proceeds from the
youngest age group to the oldest.

The constants declined from .786 to .262 as age (or level of
schooling) increased from 7-11 to 19-24. This pattern reflects in
part society’s attitude to the different levels of schooling. The
lower levels are regarded as a basic need required of every citizen for
his orderly and satisfactory participation in all types of social inter-
action, hence the large constant. As one moves up the schooling lad-
der, the role of education becomes more specialized and there is no
longer a common or equal desire for each level or type. Demand
partly depends on expected net monetary benefits, partly on match-
ing of perceived ability and required qualification. For these reasons,
the value of the constant tends to fall as schooling level increases.
On the other hand, mainly because of financial constraints, the
influence of cost-related factors tended to rise with level of school-
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|

ng. Schooling cost increases with level, hence, the larger absolute
ralue of the coefficient of family income, location, number of sib 1)
ind fathers’ education. Fathers’ education influences more strongl :i'
lecision to pursue higher levels for two other reasons. One is i§
rositive effect on home education which enhances inherent abili !
nd therefore scholastic performance that is recognized in schooly
ind in the selection of applicants for college or high school. Anothet
nfluence is on education and occupational identity developed i’
‘hildren. Since lower education levels are regarded as basic fa [i
wverybody, the influence of identity factor, hence father’s educatioﬁ
s likely to be weak. I

The coefficients of the independent variables obtained by logit
vere practically all significant at the one percent level, similar 10
he results obtained by OLS. However, their values and movemen
s one goes up the education ladder were very different. The .-.n!|[|
nd value of the intercepts were also very different. The influence of
he various variables as reflected in the Beta coefficients increased ||
/ith age range but up to the 14-18 age range only. Then their values
ropped. In contrast, the movement of the regression coefficient
ras upward throughout.

The value of the probability of attendance in school for e 1
ge range can be estimated from the logit Beta coefficients for
ifferent values or categories of the independent variables. The
xercise was limited to the extreme values of the variables to obtain
ne range of value of the probability for each age range. The extreme
alues for number of youth were taken to be one and five and folJ
icome B5,000 and B100,000. The probability, P, of the depeﬂj

»

ent variable, attending or not attending school with value of 1 of( l
, taking on value of 1 is | |

1

r 1A

P/ = 1 — eXB ‘I
= T |
L l+e“‘X'B l+eXB ."

. ‘I
~and B are vectors of independent variables and the B coefficienty
spectively. The following values of the probability of attendinﬂi‘ |;
‘hool were obtained (please see Table 9). To be noted froriii |
able 10 are the rapid drop of the value of the probability of school" '
tendance as schooling level increases and its wide range for the I
fferent socio-economic and location classes. For the possibly worsﬁ”“ '

il
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Table 9 — Range of Values of Probability of Attending School by Age, 1975

AGE RANGE

7-10 11-13 14-18 19-24
1. Lowest
Xp 912 137 —1.787 —1.374
P}'y=1 7134 5342 .1435 .2020
2. Highest
XB 4.030 4.807 3.358 257
P/y:l 9825 9919 9664 5639

off children the probability drops successively from .7134 to .5342,
to .1435, to .2020 for ages 7-10, 11-13, 14-18 and 19-24. The
corresponding figures for the possibly “best-off’” children are .9825,
19919, .9664 and .5639.

Attendance rate at each age range can be predicted for different
population groups and from this the distribution of formal schooling.
Attendance rate is determined by the set of characteristics of each
group. The model indicates further the importance of financial
variables on schooling decision and provides one with an inter-
generational link in the acquisition of education capital. An increase
in a group’s income or a change in location would have a permanent
impact on all its future generations. The link is through future
fathers’ education and their subsequent income. Finally, the model
explains why distribution tends to be more unequal as level of
schooling rises. The policy implications seem to be obvious since
financial factors are not difficult tq change. It is clear that the result-
ing error variance is not constant for all observations.
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Table 10 — Value of Beta in Logit

AGE RANGE

Independent
Variable 7-10 11-13 14-18
mstant 1.193 1.462 — 472
mily income .009** 011%* .006**
(39.82) (43.35) (85.12)
sgion 2 (Northeast) — .229%% — .620** - .130%
(8.70) (54.69) (4.47)
sgion 3 (Central) —.053 -.132 424 b
(0.37) (2.01) (15.99)
:gion 4 (Bangkok) .294%* 358w A434%*
(9.67) (11.64) (51.69)
'gion 5 (South) — .283%% .099 445%*
(8.34) (0.74) (32.74)
Inicipal city 253 A446%* 867**
(11.36) (28.88) (284.90)
m-municipal - .137 — 405%* — .BOO**
(3.42) (26.14) (178.38)
imber of youth .008 — 071%* — .083**
(0.30) (20.39) (66.49)
ither’s Education 2 200%* 156%* JHST.
(13.10) (6.77) (13.67)
ither’s Education 3 603%* 1.696** 1.149%%
(13.55) (39.18) (121.84)
ither’s Education 4 967** 1175k E 1.542**
(48.78) (41.66) (290.20)
ther’s Education 5 2.020*%* .848** 1.747%%
(11.84) (3.90) (63.34)
ther’s Education 6-7 1.382% 1.512%* 2.012%*
(19.31) (16.85) (110.94)
ither’s Education 8-9 1.380%* 1.602*%* 1.335%*
(19.33) (14.33) (58.06)

*.05 significance level.
**.01 significance level (chi-square values with one degree of freedom) are in parenthesis exoqm
:age 19-24 where asymptotic -values are given. |
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Appendix B
Technical Note on Logistic Model

by
Fe Lisondra

In a multiple linear regression model,

yi=B Xt
¥i = dependent variable for the ith observation
xi = (Xj1, Xi2, . .., Xip), vector of p independent variables
for the ith observation
B = (By,B2,-..,Bp), vector of p regression parameters
K; = jth uncorrelated disturbance term

y; is normally distributed for fixed X; in which the following assump-
tions are made:

I E(u)=0
2. E(“fi) =
=0 by

I
Q
L)
Lt
il
-~

In actual practice, it is not always reasonable to assume y; to
be normally distributed. Although X; in some cases may not be
normal, i.e., when some of its components are dummy variables,
y; for fixed X; could be assumed normal and the variance-covariance
matrix for y; given X; does not depend upon X;. But in situations
where the dependent variable y; is dichotomous, i.e., O or 1, the
ordinary least squares method will yield E(y;) = O but with var
(vi) = Var (u;) = X;8 (1 — X;B)'since y; is a Bernoulli random variable.
It is clear that the resulting error variance is not constant for all
observations. Thus, regression of y; on X; is heteroscedastic and
should not be estimated using the ordinary least squares since it
violates one of the basic assumptions generally made in a linear
model. This heteroscedasticity (unless necessary corrections or
transformations are made) will generate inefficient estimators of



i
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3. Standard errors of the sample regression coefficients would the F;i-
fore be incorrect and, as a result, tests of significance and confidency
ntervals for regression coefficients may be seriously mlsleadln {
Furthermore, in OLS, estimators of X;8 ¢an have any numerical vnl
lespite the fact that E(y;) = Xj8 and 0 <y; < 1,0 < X< 1. i
neans that y;, being a probability, rules out the hnear model becalli o
’i may not be bounded by 0 or 1.
The logistic model provides an appropriate analysis of binary I “j.?
»onse data. The model in a logistic cumulative distribution functio
‘orm, [

a i
Pyioy = PXB) = (1 + exp(-X/p) )1 |
1as a curve similar to the cumulative curve of the normal distribi |
ion. Its likelihood function is I

n 1 Vi 1
L= 1 o
i=1 1 +exp (—X; B) 1 +exp (—X;pB)

|
vhere the maximum likelihood estimator® of § is obtained by difs
erentiating the logarithm of the likelihood function, setting th l'
esult equal to 0 and solving for 3.

This method using the logistic cdf in solving regression problem : ‘
vith qualitative dependent variable is called logit analysis. The ¢ ..]
quare statistic for testing the hypothesis that a parameter is zero l

alculated by computing the square of the parameters estimate dwi '
led by its standard error.

a. This nonlinear function represents the relauonsmp between the pro .
ility of attending school Py -, and the socioeconomic and demogmp }- {

haracteristics represented by vector X;. f represents the vector of regression
\arameters. i |

It
b. In this paper, the maximum likelihood estimates (MLE) were computo& ||

sing the Newton-Raphson method. I| I
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