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Abstract

The paper investigates the degree of inequality of distribu=-
tion of formal schooling in Thailand and how it intensifies. as wWe move
up the schooling ladder. It applies a constrained capital optimizatiom
modal to explain the degree and movement of ineguality. It shows how
financial constraints on education choices result in an unequal distri-
bution of cheoice sets facing the school-age children coming from different
socio-economic and location classes. Location, particularly rural-urban
categories, is found to exert the strongest influence on schooling

attainment. This is shown in cross—tabulations and tests of the model.

The model iz tested by logit method using cross-sections of
individual chservations frowm the Hatiopal Statistical Office 15975
Survey of Yeuth from which we cbtained values of probability of achool
attendance in lower elementary, upper elementary, high scnool and post
high school. For "worst-off" children whose fathers had the lowest
income, lowest education, the most number of brothers and sisters,
living in the rural M¥ortheastern region, the respective probabilities
were .71, .53, .14 and ,20. The corresponding figures for the "best—ofi™
children whose fathers had B100,000 income and post=-secondary education,
whe had only one brother/sister and who lived in Banpgkok were .38, .29,
.97 and .56. The paper alsc gives the inter-generational link in

education capital from the coefficients of father's education and



income. The distribution of education may be predicted by the model

for any given distribution of children by socio—economic and loeation

variahles.
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Income inequality has been 3 seriocus probiem in a2 large number
of developing countries including Asean members except Singapore. A
high degree of inequality of betwsen +45 and .50 Gini has persisted in the
Philippiﬂ&;, Thailand and Halaysia_dur%ng fairly high growth period of the
past three decades. SRocent attempts to solve the problem mainly through
Halaysia's Bumiputra policy and.tha Fhilippine's land reform program have
not made a perceptive impact so far. It might be arpued that without
applying drastic and consistent m&aaurés the inequality could be expected
to remain serious. There are structural givens in underdeveloped economies
which tend to perpetuate inequality and the poverty of those in the lower
income brackets. The higher the degree of inequality in a low-income
country. medaning 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 om individual choices

so that opportunities for upward mcbility are limited.

This is now 2 well-known ohenomcnon and it has attracted
much interest in natienal and international bedies. This interest has
Leen translated mostiy in stronr otatemer*s of ecencern and aims. Few
LDCs have achieved success in poverty and inequality alleviation. There
has been much research effort invested in this decade in producing and
measuring inequality and to some extent, of poverty incidence. Fewer works

have been done on social mobility or inter-generational transfer of physical



and human capital. This paper is an attempt to describe the process of
inter-generational transfer of education capital under specified market
conditions affecting choice in two not atypical LDC countries - the
Fhilippine= and Thailand. A constrained optimization model in education
choice iz used as the framework of analysis. The model explainzs how
inequality in income and in education interact; inter-generationally
and traces the change (or lack of it) in inequality and poverty over
time. The model is presented in Section 3 after a discussion of the

state of inequality and poverty and their trend in Section 2.




Section 2. Descriptive Analysis of the Distribution of Lducation

Eqguity in the distribution of education means equality in
education cpportunity. This has been defined in varying degrees of
strictness. Tt weans each child of given ability and aptitude has an
equal chance to pursue the education and training that suit him best.
In strict terms the reference would be inherent ability and aptitude.
There is an assumption that the distribution of inherent or inborn
traits among the population i= pot affected by race, socig=economic,
location and other environmental variables, In other words each ehild
in the population has an equal chance to be born with a particular level
of the=e inhersnt traits. Dducation of all forms - formal and non-
Formal - builds on these traits so that at later stages of life, it
iz not posaible to distinguish inherent from acquired abilities. In
fact performance in I0 tests is found not to be constant over time bur
to” impreve with acguired knowledge: In the loossr sense equality im
educational epportunity is measured in terms of measured alility which
has already been affected by énvironment, secid-sconsmic background and
quality of formal schooling. In the absence of informaticn on the
ciztribution of inherent traits in the population equity in educational
Spportunities can be judged on the basis only of an a priori notion of
@quality in these traits. Our judgement, therefora, of degres of equal-
ity or inequality of educational opportunity in Thailand iz baszed om

iz = Eriﬂri distribution. The writers wish to believe that the




diztribution is equal, i.e.. that esach chiid of wha¥éver background has
the same probability distribution of possessing inherent traits as the
probability distribution of tha population to which he belongs. Tt
means that he haz a tTen percent probability of beiag of suparior

entific talent if the pepulation has the same probability of producing

e

=L
this mch scientific talent. Ioequality of opportunity will
be judged from the wariation in the distribution of educational attain-
ment between population: groups. Under perfect equality cach group

should have the zame distribution as the population distribution.

Two setz of data are used to indicate the degree of inequality
in the distribution of edocation in Thailand: a) attendance in school
and the highest level of formal schooling attained by those who left the
formal school system; b) performance in achievement tests administered
to grade IEL and senior high school pupils. The population was grouped
aceording to yarisblesz that are mosgt likely to affect:the distribution
of opportunity: family income, father's educatien, location - by regicn,

whether rural (poo-mmicipal) or wrban (municipal, metropolis).

First we loock at some broad indicators of movement of distri-
bution over time. Table 1 shows that the average level of school attain-
ment has been rizing from 1960 to 1975, This results from an increasing

rate of attendance at sach age group a= shown in Table 1 below.
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Table 1
Attendance Rate by Age Range

1960, 1975
Ape Bange at
Age Range 1860 Any Program 1975
Y03 Y=5 .3
7-10 in grades 1-4 119.3 7-4 T1.4
11-13 in grades 5-7 19.8 10-1y T2.4
1%=-18 in high school and iv.9 15=-19 24,13
1lower vocational schools
20-22 in college znd technical 2.9 20=-24 5.1
schools

Source: Natiomal Statistical (ffice 1975 Survey of Youth; Report of the
UNESCO Regional Advisory Team for Educational Planning in

Asia Banghkok, 1965.




Finer indicators of ineguality axe obtained from the data
used in our paper, the1975 survew of vouth, the 1973 national achieve—
ment test of grade IIT pupils and the 1978 study of achievement of
senior high school students who were admitted to college in 1977 by

Hitongkorn and WVutisart.
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School artendance was very much influenced by location and .

socio—economic vardables as shown by the Tollowing rross—tabulations. In
Table 2 attendance rate by location For each age range iz given. As

expected children in the Bahigkok Metropolis had the highest rate at
each age range or at its corresponding schooling stage - lower elemer-

tary, upper elementary, high school and post=high EdmﬁlL._ ﬁ;tcndance
rats cropped between upper aelementary to, high school from 72 DENCanT
to 2% percent for all children, 90 parcent to 50 percent for municipal
:hil&géﬁ; End";ﬁ ;e#Léné.én 18 percent for nen-municipal children. Far
the la=t twe stages, i.e., high school and pogt=hizhk =chool, the
corresponding Jdrop was 20 percent to § percent, 39 percent and 20 per-
cent, and 18 percent to 2 percent. Bortheast, the poorest region,
showed the lowest attendance rate at all levels and for both municipal

and non-mmicipal arvea, Only 1.2 percent of its 20~24 year old youths

attendad scheol. Compare this to 27 percent  for Bangkealk.

e ) a) s i, il '

Those who stopped schooling aré 1ot Ifkely 't po back to

school =o that their highest attainment as per survey time might be




Takla 2

Rate of School Attendance of Children and Youth

by Age, by R%Einm‘ by Municipal/Village, 1975

Total 4§ 7-9 10=14 15-15 20-24
Kingdom 38.9 6.3 1.4 72.4 2%.3 5.1
1} Municipal 58.6 27.% 85.2 a7 59.3 19.8
2) ton-Municipal 35.7 L 69.6 69.7 17.7 2.1
Bangkok 56.8 242 B3.1 89.8 57.6 21.7
1) Municipal 59,2 25.6 B5.0 91.0 Bi.0 2.0
2) Kon-Munieipal BE.2 6.1 76.0 Bl .2 40,5 9.7
Central 422 9.8 4.2 76.3 53.3 4. B
1) Hunicipal 571 29.6 B4.2 BB.2 53,3 11.9
2} Non-Hunicipal 40,6 8.1 73.2 T5.4 23.3 3.9
Horthern 38,5 B.4H 775 1.4 19.2 3.0
1) Municipal 52.6 43,8 89.5 88.2 60.1 1505
2) Hon-Municipal 38.0 - T6.49 T0.4 16.3 2.0
Hortheast 29.8 1.1 63.2 61.6 12.3 1.2
1) Hunicipal 53.5 8.9 B2.4 B6.0 ST 4.1
2} Hon-Hunieipal 30.0 5 62.5 50.7 10.3 .5
Southern uh_3 B 72.2 B85.1 336 3.8
1) Municipal 58.8 27.6 864 B9.0 59.4 13
2) Hon-Municipal 42,5 3.9 70.E Ak.6 an.1 2.8

e: Naticnmal Statistical Office {(HS0), The Children and Youth Survey,
1975, Table ':1
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taken to be their iifetime attainment. Some of these have completed
their programs such as academic, teacher training and vocaticnal. The
highest attaioment of the current cohort over their life can therefore
be estimated from their attendance rate. We need not make this estimate

gince the survey repirts this fnformation Jdirectly. _ (Flesse see Table 3.)

It is seen that majority of school leavers even in fht_ﬁlder
ages of -EEI to 24 e:l.:ﬂuplete-i St elemeal'.LtEmj.r levels only with many very
young out=-of-school youth aged 7-3 never having attended =chool. This
number amounted to 22 percent of the total population of this age fange

in 1975.

Family backpground is another important determinant of school
attendanca. We obtained from the raw data borrowed from the Natiomal
Statistics Office (WS0) the following tables showing attendance rate by
age, by Family income. The effect of income is strotigest in the three
lowest income bracketz to which 64 percent of Thai youths belonped.

The difference in attendance rate increaséd as age or schooling level
rizes. The lowest income proup, for instance, to which 25 percent of
youth population belonged, had attendance rates of 67 percent, 62 percent,
24 percent amd 10 percent for ages ©6-10, 11-1&, 15-19, and 20-24, At
the highest income bracket the corresponding rates were 91 percent, 93
percent, 77 percent, and 38 percent. Flease note that the attendance

rate reported by the N80 is lower than in ocur cross-tabulation since




fed
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Table Y4
fAttendance Rate by Age, by Family Income

1975

Family Income {in Baht)  Total 6-10 11-1k 15-19 20-2%
0- 2,939 33,8 67.1 62.0 24,1 10.1

10,000-14 .90 57.2 72,6 75.7 41.8 14,2
15,000-19,993 6Z.2 77.8 0.3 BXA 20.5
20,000-29,999 £5.0 82.54 B8, 1 TR T i
30,000-39,599 65.4 BY, 1 90.6 62.2 22.9
40,000-19,999 65.7 BS.4 90,8 57.9 26,2
50,000-59,999 E4%.5 85,8 59,2 62.5 26 .6
§0,000-69,559 Bl. B B9, 5 BE.G i, 2 79.1
70,000 and above 9.2 91,2 32.8 76,7 37.5
Weighted Average 578 To.b 75,06 e 20.6

Source: Our cross—tabulations of raw data of the NSO 1975 Survev of
Youth.




Table 4a
Percentage Distribution of Population by Age

Family Income Total G=10 11-14 15=19 20-24
Fl . ;

0= 9,599 LTT 30,52 214,85 27.18 18,41
19,000-14 929 22.63 25,30 22,89 2%.18 18.15
15,000-19,952 17517 16.69 20,39 16.42 14,30
20,000-29,999 17.85 10.60 17,02 14,56 18,93
30,000-39,999 6. 6Y 5.38 5,05 7.37 5.E7
40,000-49,399 4,31 3.25 3.76 4. 70 5.38
50,000-59,999 3,24 2.30 2.B2 3.57 5. 11
B0, 000-69,999 7.4 1.70 1.98 2.66 4. 0k
TOL000 and abowve G0l Y25 5.2 .36 8495
Weighted average 100,00  100.00  100.00  100.00  109.00

Souarce: Our cross-tabulations of raw deta of the KSO 1975 Survey of
Touth.




our data consisted of unmarried childrern of the head of households only.

The difference in attendence rate hetuwssn the *wo reports reflects the

effect of relationmship and civil status on zcheol attendance. This

2ffect iz more precisely shown in the empirical test of the model.
Cross-tabulations with other socis-econcmic variables are not given

heve since they should have the same pattern as that of income.

Y —— i

e

b. Distribution of Learning at Grade III and High School .

The quality of education ocffered each child diffars so that
amount léarned also differed. It depend= on hiz total environment. The
aducaticnal content of enviromnment varies substantially according to
location "and socio-economis backpround. Schools differ in quality of
“instruction and available instructional materials. Family imecome exerts
" further effect con learning by-dctcrmining the physical 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 2irect or immediate
*impact on the rate of lua:niné in Rﬁhﬁa;‘__Pq;iiatnnt_malnutritinn

wnﬁl& have lenper and more profound effects on the whole process ‘of
education, including its cffect on the development of brain cells

during infancy. This variation in learning environment is reflecred

in an unequal distribution of measured scholastic achievement among
population groups. The chapter by Hitongkorn and Vutisapt evidences

this very clearly. For this intreductory chapter we present some
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Gescriptive statistics used in their analyszis., Their cross-tabulations
of mean scores by type of institution - whether private, supported hy
Ministry of Education, by mumicipal or by provincial (changwat) govern-

ments; father's occupation and location are reproduced hera.

The distribution of achievement in the tests follow the same
pattern as school attendance. Apparently children in urban environment
whose fathers work as govermment officials and as professionals learned
more (of what the tests measured) than children of farmers. The Iatter
scored about 60 percent of the mean score of urban elite children.
There is also substantial differences in scores between changwat and
Ministry of Education (MOE)} schools with mean of 51 percent and 83 per-

cent, respectively.

The distribution of M5 5 scores iz likely to be subject to
selection bias. A much smaller propertion of youth in rural areas and
from pocrer sccio-economic background reached Maw Saw 5. The few to
reach this level probably possessed a different set of traits from the
typical student for them to be able 1o survive the disadvantages of their
enviraﬁment, Thus we find that the variatiom in mean score by region,
father's occupation or by mother's education does not follow the same
pattern as for grade I11. Farmers' children did as well as professicnal

children. Furthermore, there was not as much regional vardiation and




Tabie &
Distribution of Students by High School Test Sceres, by Fegion and
Father's Ocoupation

1975
Lower than (1) (2) !
Occupation 2.5 2.50-2.99  3.0-4.0 {1) 4+ (2)

Frofeszional 3.1 371 18R 26.9
Administrative o | Ly, o 18.9 62.9
Clerical 2.1 3E.5 B 57.0
Sdles ar.e 38,5 2359 G2.4
Farmers L. 9 5.0 1.1 A

; Transportatisn AETS Li.5 13.6 al. 5
Crattamen 1.7 437 . E 58,3
ServIices 25.40 = T L A T
Labsrera 45,0 L g = 51.0
Unclaszifiad g2 39,1 11327 53.8

Begion

Bangiok e IR 198 =

1 Central T 3559 1.y DS
Horth 29.6 4.0 27 .4 0.4
Hortheast .2 Jfa 8 20.0 hi.B
South BT 3 327 10,0 52.7
EAst 3.4 a.u 317 B5. 6

Source: Hitompkorn and Vutisart's Chapter, Tables 15 and 17, pp. L8-LT,

52
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Table 5.a
Hean Test Scores of Grade III Pupils by
Type of School, Region, Father's Occupation and
Urbanization of Location

1873
Ecores Standsrd Deviation
Average for AT1 Bl.1 L
A. Tsype of School
Private T8.2 20.9
Min. of Education 83.0 18.5
Frincipal ER -5 2041
Changwat 5.6 20.8
B. Region
Bangkok T A 23.1
Central S5T.B 21.1
Morth B9, 2 20,5
C. Father's Occupaticn
Agriculture 43.7 20.0
Services B34 28
Marchant T3.7 22.5
Industrial Work BS,.T 19.5
Government Officer 7 T 2i.8
Professional 0.3 25.3
Others and oo response BZ.Y 210
b. rbanization
. City Municipality B8 230
Town Municipality 0.8 20,2
Villaga 53.2 21,0

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




Bangkok youth did enly as well as other students. Southern region did

beast. 1 s

.__We find location to be a very strong explanatory variable of

= - L

irtrgcheol attendance especially at Hiphy levelzy This is mainly because

of the greater distance to schools of vural populations especially of
those in the Hortheast. Two supplementary tables are presented to show
the effect of distance on schooling. Table & gives the distribution of

_-gtudents by distance to scheel. Is is shown that 63 percent of students

—_——

_were located within 3 kilometerz of their schools. Only 16 percent of

students were farther than six kilometers.

Table 7 gives a breakdosm of total cost of schooling at
various levels including transport and additional 1liwing expense=s for
students from municipal and non-muniecipal locations. Teotal cost is,
as expected, hipher the higher the 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 comstraint as determined by income
2nd cost of schooling is shown in Table 8 which describes the reasons
for not attending school given by thase not enrolled. Eighty*threé
peraané of the sample cited financial reason for their non-attendance

in school. The percentage was higher the higher the schooling level.




]

Table &
Percentage Distribution of Childrem and Youth Attending School
by Type of School and Distance to School, 1975

Tﬂtaé of Less than More than More than
Type of School Eoth Sexes 3 km. 3-6 km. 6-10 Im. 10 km. Unknown
Fublic School 52.00 J33.58 5.39 g 27 4,43 =32
Private School L 00 29.81 11.30 L,02 2.48 =]
Total: 100, 00 B3.39 20,69 B.29 6.89 Lo o

source: N0, The Children and Youth Survey, 1975, Table TA.
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: . Table 7 ; o L
Average Annual Expenditure on Education per Person vﬁ Level of Cducation Attended and Type of Expe
o {cont™d
i il ) e ik . LEVEL OF EpUOKYTONAL ATTENDE
Elementary £ Hinderparten or. Equiv.  Secondarv or Fquivalent University
a - - = L - - - _“._ ar
Kinder- Lower Upper Lowar Uppar Hifher Technical '

3 garten Elemep Clementary Secondary Secondary Vecational hcademic Vocational |
HON=-MUNICIPAL ; :
Public School ;
1, Transportation 300 Lisa h26 B24 1,481 1,930 1,071 2,236
2. Food taken outside home 514 ik 13 G40 1,255 2,545 . 2,580 3,932 2,807
d. Book, Materials and equipment 33 Bl 145 250 370 a78 1,076 842
4. Bchool Fees 106 61 Ba 167 205 309 761 1,070
5., Uniform 104 110 199 206 ag9 409 622 S82
B, Other = 36 57 113 147 25k 1,392 300
7. Total 1,062 1,078 1,639 2,925 % 5,862 8,850 7,837
Private School \
1. Tranaportation | EE1 6ol Sh7 G5 BSE 1,020 et -
2. Food taken outside home a2 Tao 800 1,123 1,689 1,751 2,629 -
3. Book, Materials and equipment 54 106 184 252 305 385 276 -
4, mﬁ_._.,._un_“_. Pees L26 78 421 LER BOB 2,638 24504 =t
5. Uniform - alg 176 233 01 289 328 a7 -
6. Other 137 42 GE 99 95 262 250 =
7. Total 2,206 2,033 2,343 2,804 I, 080 6, 38 7,978
Source:; NSO, The Children and Youth Survey, 1975, Tables %A and 98,




Tahle &
Percentage Distribution of Children ot Attending_ﬁphnal
by Age and Reasons for Hot Attending School, 1975

Total for
Both Semes 7=1 10-14 i5-19 20-24
Beazsons

1. Sickness, disability/ 1.38 002 .24 .62 o5t

mental handicap
2. Mo fipancial support B2.75 o i G.09 29,34 47.18
d. Others (no interest, 15,87 07 1.43 B.19 8.18

inadequate qualifications,

ete,)

Source: HSO, Children and Youth Surwvey, 1975, Table SA.
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ithe abowe. data provided =ome salient ioformatiom: on the

depree of inequality of educaticnal apportunity. We are led to believe

that Tinancial constraints explain wmest of the inequality and how it

pats worse the higher the éducation ievel.
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Section 3. Constrained Optimizetion in Education Choice

The model used here was first developed by Tan and Danac in
1976 for the I"]?EEP‘F-:I-'-Jir project. Education is treated as 3 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 - financizl and informational.

Following Hicks (1973) we consider choice among relevant
alterpative capital p?ncaases rather than of alternative capital stocks,
or capital expenditures. Education has a pecullar process of capital
build-up. A capital process is a flow of inputs and outputs over a time
pericd. Each process is evaluated by taking its capifaliiéﬂ valus, i.e.,
discounting all inpuf and output flows. Ho distinction iz made between
capital and current expenditures. What matters in the valuation of capital
is the timing of expenditure and cutput. A given plant and egquipment
may be built with different time paths and once built, the flow of imputs
and output can still vary. The same physical plant ahd-équiéﬁent may
involve different capital processes. Using the concept of capital process
frees capital choices from the morelimited cheices ;;";;;E;;Euégné;:m ¥
might also rid us of the two-Cambridge capital controversy &f what capital

iz and how it iz to be valued.

- Assuming a number of proceeses, each process j  has a net

i l-"'rPREE'I' is Population, Resources, Education in the Philippine
Future.
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worth computed from its flgw“ﬁfniﬁbutu, - E;t"-_;“u et Tt s ..Ejt Ve
.

T ~“‘periods:

=1
N, = E —L—J% R e = R PO I

J t=0 (1 + 1)

where 1, the rate of interest, is assummed constant over time

k=0, 1, 25 ooy T = 1. AT some rate of interest and other cocst, we
obtain a ran#ing of the processes l.tn n. The ranking order may change
with changes in the cost of capital or discount rate so that a prﬂcess
with large capital expend_tures gnd early pay-cff or early flnw uf receipts
would become more profitable than one with a longer spread Df capital in-
P;TE and later output flow at high rates of interest. Once the HHj's

are estimated choice is eazily made with the chjective of maxiﬁiziné.

Huj, Constraints on choice may be imposed such as capital patlnnlng %nﬂ

mutually exclusive processes. Het worth i= to be maxisized Eubject to

whatever constraints apply.

Application of Capital Theory to Edusation:

The concept G} humau uaﬁital has been acc&pteﬁ ui{hnut much
question. In just over a ée;ade since Schultz' revival in 1960 gf ea;iier
works on education as human capital, works on econcmics of e&u&étian Ea;e
astumed a major bulk af the economics litercture. However capital choice
theory may be applied to education only at great simpiification of

education options. Education is not clearly observable. It can be
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defined more meaningfully in a philesophical sense than as an abservable
capital wariable. As a capital good counted at a point in time, it iz a
whole range of knowledge acquived by an iIndividual consisting of all
scientific, linguistiec and artistic information absorbed; the discipline
to reason, analyze information, and make correct Judgment; and the ability
te fearch for new information and creste new knowledge. Special skills
used in production of goocds and services such as engineering, bookkeeping
and surgery have also been included in the definition of education. This
multi-faceted nature of education az a capital makes it difficult to
categorize and to measure. There is no accurate measure of its many compo-
nents. For this reason, very rough categorization has been used in

Planning and empirical works.

The usual classification uvsed is by type of schooling such
as the various grade levels, t h & various fields of specialization in
college, ardformal or non-formal education, the latter including skills
training and informal :ampaiénsﬁ These, it is to be noted, are extreme—
1y rough categorization since it does not distinguish levels of actual

knowledge. Despite this problem we proceed in the conventional manner.

Host of the schooling types of capital are additions to basic,
i.e., primary education capital. Let us take the case of medical
education. An investor in this capital would have +o acquire elementary,
high school, a few years of peneral edncatiqn in college before being

able to enroll in medicine itself. The capital is acquired in a certain
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sequence. In fact each type of schooling capital could be considered

ag thessum of a sequence of schodling, or sequences of - investment, i.e.,
completion of grade 1, grade 2,7... pth year-medical college so that
medical schooling capiral, K?', valued: @t time  'F7 can Beuritten as

=T |

iy F EP 5 = E S R B P]P_t : £2)
mo mp=1 o A L
=1
“sinee’ ity general U
il
- t - -
v e : Ch it o= 1§ 5 ELH BN~ T
: 5 K Koty . ; 2T
“ If capitai:-igivaiued at time zerc
H i b2
]{L" = i -_T'—t {3)
Al Bl T =1 {1+ )

where It iz investment at tims e e ey T T T

in education is generally in amnual units,

Any change in. desired Yewvel-of schooling capital’ would be made
through-a similar-sequence of ‘investments Tha cbzervable flow of invest-
m&nt is the expcndlturﬂ in each grade 1ﬁaﬁ4ug to the cealred schooling.
If the dEElTEd numher of medlcal dEFPﬁEa lnEPﬂdQEE”Rt tima At every—

L Rt

thing elae :unstant, _rvnqtment ar &nrﬁllment in :rﬁparmtnrv 5chnnl1ng for

O : - H 8 it
medic;ne ulll alsc increase., “ncessar=1y, thErc Hlll bL a lagged relation
" TN T L St - A o el
betwe&n Eh&ﬂf&ﬂ in dESlTﬂd s:hnal:np capltal and its aﬂqhiﬁlt‘ﬂn, tha
e T T T

lag dEpEHUIHE o1 Lhe lcngth af thn pragram
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A special feature of the formal schooling process is that
there iz a faivly rigid annual sequence of capital build-up from kinder-
garten up to the miversity level. The curricula for elementary up to
sophomore college are usually for general education. Specialization
takes place beyond sophomore in college and in sub-professional wvocational-
technical training. Intensity of specialization in a field increases as
one moves from first to second and to third @ngrae programs. The latter
iz a very important feature of forwmal schooling as it is provided currently.
The heavy content of general education up to first degree programs permits
mich flexibility in labor adjustment to changes in akill- requirements. One
can easily move up the sequence or change fields of Epeéializatinn whila
still in school or after joining the labor force. All these changes can
be accomplizhed in a fairly short time. A shift of specialjzationm in
college will take less than four years and may be camplgteﬂ in just one
year for related fields. A shift in graduate degree fields may take as
much as the full Yength of a graduate program. Pursnit of medical
o T a Ph.D. degree takes about four additional years from a
first degree. Nevertheless these are short gestat;an pericds relative

to worklife, or the lifetime.
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Because of the segquential nature of formal schooling invest-
ment, an important benefit of attaining a certain level of schooling is
the value ﬁ} heing_ghle To pursue succeeding levels. A high
sEchoodld educatidon i=s very valuable in this sense as it
2llows one to pursue a number of post-szecondary education. In contrast
an elementary education permits one to go on only to the next higher level
of gengral-edunatinn. Ancther featq;e of this capital is thar it cannot
be destroyed except by cbsolescence or depreciatien resul?ing from its
idleness. Hemnr? dims with time elapsed since last perception op learning
of an object, a fact or a thgﬂry. On the other hand, one can build on a

given stock qf_knﬁwladge after leaving school. The ability to learn is

itzelf an output of education.

Men 'are bern with differing innate charactsristies. There is
unequal ‘distribution of hathematical, artistic, linguistic, and even
physical abilities. The varying historical and cultural haﬂkgrﬂﬁnds of
families develop dissimilar values and atritudes. - Thepe iz o diztribution
of these tharacteristics among the population of a naticn though there
Bay be common relative strength in any one or in a few characteristics
¥iz other nationalities., The cost to an individial, psychic as well as
monetary of acquiring a ecertain category of education, depends r':un.' his
imnate characteristics given school-related cost. Let us call this

personal cost. Personal cost varies depending on the degree of matching

s erabeil
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c.-f_ __i:.uazt't-a characteristics and those sg_-i_-red o regquived by the education
category pur;pnd, A mismateh will reguive of the student lomger and more
intensive input in J_ai.-a studies to overcome his poor ability in the subject.
ll:_ Bight. algs mean: psychie cost :'.}1 the form of zmeller satizfactisn from
the nducat.inn_ pursusd.  The personal cost of pursuing a PhaDs degree in

Physics may be prohibitive for somecne who has very poor innate ability

in this field and whe enjoys and is inclined to music or the stage.

Becanse ol differences in innate abilities, attitudes
and values, an individual will not be indifferent to education options
that_ givel sgual mnat_ar}.r_lr't_'!tu.t‘nﬂ_. Or an increase in the relative monetary
returns to an option wu:l.d Dot attract everybody to undertake that education
process..  He would eipect instead an upward_;luping enrellment. of students
in a given option. MHonetary return has: to compensate the personal cost
of undertaking an education process in which students have weak abilities
and inappropriate attitude. At some point the supply may turn vertical
a8 parsonal cost becomies pm!:ibirive because of utter lack of talent
and dislike for the education of the marginal population. For this
reason’ the ‘supply elasticity is'expected to decrease with intensity of
specialization and for fields that require special abilities like the
arts. There are many areas of education where supply is fairly elastic.
Everyone qualifies for the loWest education levels. In fact many

countries ha va cod'wmpulsdry
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elementary or even high school enroilment for children of the corresponding
schooling gges starting from age six or seven years old. Most first degree
college programs containing many cowrses of general interest should also
have fairly elastic supply. First degree graduates of teacher educationm,
business, peychology, liberal arts and even engineering have been more

prone to shifting occupations from those which correspond to their majors.

Honetary cost of providing education varies by level anﬁ by
field of specialization. In general cost increases with level. Higher
levels seem to have larger scale economies. These have lead to the
establishment of relatively large colleges and universities and their
location in population centers. Some fields require more capital stoeck
per pupil. Quality of instruction alse depends on level of expenditures

for teachers, laboratory and library.

The monetary cost to the student includes cost of instruction
charged to him, foregone income and marginal living expenses including
transportation in going to school. G&ﬂg:ﬂﬁhic access to schools differs
among students. There is a concentration of colleges and universities in
large cities while primary schools are §rumideﬁ in all towns and large
villages. High schools are not yet universally accesssible though many
iarger towns have them. The degree of dispersal of ﬂﬂhuﬂis determines the
distribution of distance among population groups. In most cases provincial
students must bear a higher schocling cost than city students because of

distance of their homes to s=chools. For this reason cost of distance
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tends to be higher the higher the level.

The distribution of schools among geographic areas and the
distribution of ability and aptitudes are basic factors determining the
supply function of students in each edusational program. The more
Specialized it is, the steeper the supply curve. The derivation of the
supply curve is féiﬁcuﬁsed below using the above constrained optimization

model. Psychie and distance costsz have to be included in the cost para-

meter used in the optimizatien problem.
Section 3. Comstrained Optimization Model and the Supply. of Graduates

In the model we assume families to be maximizing the network
of their children's education subject to two constraints, cost and
ability. (Wet worth is used equivalently with returns to education. )

: N e & “t’c =
M TS et = : ()
J =1 (1 + ) t=1 {1 + »r])
at.
<y | i ig 1
15 CERNL Y [ e
[:._E't T T

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

Pl S

=

W




whers E iz eypected benefit, 7 iz total cost for each year g

14 i.  The budget BL for

= iy A h ¢

in pursuit gf education , § o retiErinh

Lot

sach child of corresponding age a s a functien of family income,

At
)
{4y}
At

-

5 the minimom aﬁiliry required for education E, .  Abdlity

A

z found to be strongly influenced by family income alsc. These

|4

A

constraints detersine the set of alternatives which are relevant to

children of given backgrounds and abilities.

Consider a population of children of a certain age range with
its distribution by family income, distance to school facilities and
abilities. Arvay the children by their schooling cost and map this
distribution to the budgets for schooling. Children of age a can go
to school so lonp as Ca = ha, Fredt thizs mapping e identify the
children who can and those who cannct pursue esch education alternative
corresponding to their age a. The whole set of dlteranatives over all
schooling apes of a-child may also be obtained Ffor given values of
expected family income. We find that a given distribution of income,
distance to zcheool and abilities generate a distribution of sets of
alternatives. The richer aml brighterd® child: is, +he laryrer the sat
facing him. The poor Dright child in a distant location may face a set

that is not sipnificantly liyvger than that of hiz dull sounterpart. On

?f.
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the other hand, superior quality of zchool and home environment in which
rich children are brought up can so offset inferdior inherent ability as

to break the ability coenstraint for their higher education.

Harket adjustment to relative rates of retuwrn to education
Wwill be made within the defined sets of relevant alternatives. A decreas-
ing proportion of the population is expected to vespond to positive
returns to higher education, in particular, the more costly college
proframs. For this reason, diseqguilibriom in rates of return between
costly and inexpensive program may he expected to persist or to be stable.
In fact, this sfahle dizequilibrium situation is fféquently cbzerved in

many LDCs ineluding Thailand and the Philippines.

Consider the following supply curves of gradvates of different
programs, A, B, €, which have increasing ability requirements.
Gross return of A s in relation to B, +thatof B in relation

et L More specifically,

B Roor=il? AR =g
GRy = ¥ _IE;__hE%; - I ke At and

t=l (1 +.p) t=1 (1 + )
[ - -

= RE? cﬂt = RBt PEt

Fe= L= - JIE_ S
t=1 {1+ p}¥ t=1 (1 + r)

R iz’ expected monetary benefits and C iz coest of tuition, books

-

t

and supplies at time t, exciuvding pesonal cost
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Chart 1

The § ourves are the supply curves that would make marginal net
returns (net of perzonal and distance cost) zerc. As ability increases,
the supply curve becomes lesz elastic. Differential in ETDE8 return
must cover increasing personal cost of pursuing more stringent programs.
Financial constrainfs shouwld make the more costly higher educatien ©
programs aven less elastic than if these were sbsent. This constraint
1s reflected in 5[_1i_i"£:.__1.-:} E-I:‘: and SI’I. it iz seen that a positive
return to L . over B educaticn attracts less students than the

SEme return to B relative to A, Take a demand ecurve bD.

Operating at the 5' curves would vesult in disequilibrium in the




e

markKet. Thosa able to meet the financial constraint For = will be

eArning positive net returns, say ﬂkﬂ? - GRPE for C program and
_R‘E'."-' - GE‘LM for B prosram.

The chart also shows that at a Eiven lewvel of gross return,
the sSupply is smaller the nighar or more specialized the education. A
substantial gross return differential as indicated by the intersection
of the vertical supply line &A and the respective 5'  ourwes is !
neaded In order for there to be an equal number of graduates pursuing
each program. The return differentials required for equal response of
stidente are Gﬁﬂﬂ - GREE and GR_. - GR The quantity supplied

B3 AY"
in each program is not positively related to the relative EFoss return.

Horeover, an upward sloping ApEregate supply cannot be meaningfully

drawn.

We underscore the implications of the budget constraints on
decision and test a hypothesis of determination of school attendance
based mainiy on this constraint. Irrespective of what may be the
relative gross returns to gchooling of different levels but provided

they are not negative for the higher levels, we may argue that school

attendance at each level will be mainly a function of variables affecting
the finaneial constraint: family income, distance to school and level
and type of program., As earlier explained, the longer the distance

to school the larger are transport and additional living expenzes,
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Tuition, ‘other Feez and other expenszes, in general, increase with level.
Distancs also increases with lewel sinca there are fewor highap
educational institutions most of which are located in central cities,
The financial constraint thus becomes more stripgent with level of

Schooling,

Other variables that might influence famlly decision are
father's education and number of sibling., There iz a tendency for
families to preserve its socic-economic position so that childven are
directed to the education and oeetpation that are at least as Presti-

gicus as the father's,

Given the above reasoning we arpue that the probabilicy =F
4 child of a given age to attend a Schooling level cerresponding to
this age is taken to be a fimetion of all the above mentioned axplanatory
variables. And sineca the process of education iz sequantial , we assume

4 conditional probability function as follows:

-:' j-’ _-|—'J. Fy
i DT o : LB
3 FPabiese Feo B W IB e
j-1 i . B

g = R L i e 5 1)E

i “¢—1{ o }fl* BT i‘".1.’I ia=2

1f a child did not complete the preceeding level, the probabilivy of




his attending the next level is zero., The probability of his pursuing
other succeedingly higher levels is alzo zere at a given point in time.
The family may decide to let him complete the previous level at a later '

time. This allows him subsequently to pursue next levels.
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Section U, Empirical Test

Equation (5} above applies to each child i -of age &.

For testing purposes this equation simplifies to

A T T e ¢ R | N.) (7]

The equaticn estimztes the probability of scheol attendance
b all children in each group, i.e., those who completed and those who
did not complete previous levels. It therefore estimates the product

a a-1

of p and corresponding to level 3§ and j-1.

¥ = farily income in thouzands of baht

Ly |

B2 = regions dmey, =1, 2

1 12 ¥orth

2 15 Howtheast

445 Central

4 iz Bangkok metropslis

5-3is5 South
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o = urban/rural dummy, I EE BT e
& is for village
1 is for metropolis
2 1g for mmicipal

= Jather’s education; e =0, 1,2, ... 5, 6-7, B-%

m

L

0 is zmerc =chooling

1 is Pratum 1-u

Z 18 completed Pratum i
3 is completed Pratum 7
b ig completed Maw Saw 3. |4

S is completed Maw Saw S

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

Rel = relation of vouth to head dummy.* g = 1, Zeee. §

il

1'is Eﬁausc of head

2 1= unmarried son/danghter
3 1z married son/daughter

k is son/daughter in-law

5 is pephew/nisce

& is parents of head

7 iz relatives

8 1z other dependent

9 is servant and employee

N is mummber of sibling of schooling age 6-24, &
continusus variable

&
Used in the amalysis are relationships coded as 2.5 T and B.
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He grouped the sample populaticn by age ranges 7-10, 11-13,
1418 and 195-24 which correspond to Thailand's schooling stages -
Pratum 1-4 (primary level), Pratum -7 (upper elementary), Maw-Saw 1-5
{high school) and post secondary. The latter includes teacher and

technical training and university education.

Both regreszion and logit methods were used in testing the
hypothesis. Logit fits the model batter as it directly gives an
estimate of the probability of attendance in School. HNote tnat the
dependent variable is dichotomous, i.e., attendance or non-attendance
in school assuming a value of 1 or 'Zero’atd therefore haz a non-noromal
diztribution. This violates an Important assumption of least squares
eztimate rendering interpretation of the estimated regression cceffi-
ciepts and “the regression statistics unclear. {(Please see the tech-
nical note on this in the appendix.) WNevertheless, regression analysis
was applied for two reasons. First, we wanted to compare the results of
the two methods to see whether the less expensive [(computer Timewise)
regresgion estimates approximate closely enough the more suitable but
expensive lopict model. Some recent Stuﬂ%es imvelving dichotomous
dependent variables relied on regression estimates (Encarnacifn and
Canlas, 19763 Canlas and Razak, 1979). Acceptance of their results

would deéepend. in part on our findings.

A second reason iz expediency. Logit analysiz takes more
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than ten times computer time for the equivalent repression estimate.
We used regressicn to cbtain the "best" independent variable selection
’ SR Z i -y -

in terms of gsignificance and R 5. The "best" zelection was used for

the logit analysis. We did not try to investigate the vaiidity of this

approach .

He tested the function by regression including all indepen—
dent variables on each sample group and for a sub-set of independent
variables after eliminating those that contributed insignificant walue |

2 " 4
to the R . (Please see Appendix table for results of the complete -

regréssion Tuns.) Presented below are the results that we consider to
provide the bhest estimate of the function. Included variables arve
family income, fathers'! education, number of sibling, region and
municipal/village location category, Though we cannot interpret the
coefficients in terms of probability wvalues we take their significance,
sign and movement as rough estimates of the relationship. The regression
results seem to be very satisfactory. Host of the regresszion parsmeters
are significent and of the expectsd zign. TFurthermore, they moved in

the expected direction as we go from the youngest age group to the oldest.

First let uz look at the constants. They declined from
-T86 to .262 as age (or level of achooling) increases 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




bazic need peguired of ewvery citizen for his crderly and Eat;ﬁfactnry
participation in all types of social interaction. Hence the Iarge
constant. As we move up the schooling ladder, the role of sducation
becomes more specialized and there is bo lopger a common o equal desire
for each level or type. Demand partly depends on expected net monetary
benefits, partly on matching of perceived ability and required.qualifjca—
tion. For these reasons the value of the constant tends to fall as
schooling level iﬂErEa;EB. On the other hapd, mainly because of Fiman-
cial constraints, the influence of cost-related Tactors tended to rise
with lewel of schooling. Recall that schooling cost increases with
level. Hence, the larger absolute value of the coefficient of family
income, location, tumber of zibling and fathers" education. Fatherz'
education influences more stropgly decision to pursue highen. levels

Tor two other réasons. One Is71its positive effect om home educaticn
which enhances inberent ability and therefore scholastic performance
that iz recognized in schools and in the seélestion of applicants fov
college or high school. Another influence is on educatiom and occcupa-
tiomal identity developed in children. Sinece lower education lavels

are regarded as basic for everyhbody, the influence of identity factow

ig likely to be weak, hence father's educatiom.

The coefficients of the independent variables cbtained by
logit were practically all significant at the one percent level, aimifar

to the results chtained by OLS. Howewver, their values and movement as
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we go up the education ladder were very different. The sign and value

of the intercepts were alsc very different. The influence of the warious .

varigbles as reflected in the Beta coefficients increased with age range
but up to 1412 age range only. Then their wvalues dropped. In comtrast

the movement of the regression coefficient was upward throughout,

The value of the probability of attendance in school for each
dage range can be estimated from the logpit Beta coefficients for different
values or categories of the independent variables. We limited our
exercise to the extreme values of the wariables to obtain the ranpe of
value of the probability for each age range. We take as the extreme
values for number of  youth to be one and five and for income BS,000
and BiD0,000. The probability, P, of the depepdent variable,

attending or not attending schoel with value of 1 or 0, teking on value

of 1 .1is
]
B/ ST PR 1
¥=1 —X'H = R
1+e 1+ @
£ and B are vectors of independent variables and the R
coefficients respectively. Ve obtain the following walows of the

probability of attending school. SRty L

Rl

ey
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Table 49

Easults of Linear Resressions of
Attending or not Attending School

f-10 7-10 11-13 1l4=18 19-24
Constant 7130 LTRGZ L8170 2361 ~ 282
Family income o D00t DO0IES « QO S LO0Q7EE _ _gnoo
Region 2 (NE) -.0581% - 0353 — A0egfr - 0154 -. 03y R
Region 3 {(Central) -. 008 - O016%% - 0128 LOBOE%E - 02gan
Region 4 {Bangkok) . 0184 L0302%% D2ageeE SSETES 0g158n
Region 5 {South) - QBFIRR. ~ DIPIEE .0096 . D9l Ge . D030
Municipal LOBOERE Biki=libos 0610 . 20505 ~1521%%
Hon-municipal -.0397R% _p339%s _ poSift . 1794%%  __passtk
Humber of youth . BOGOFE -J031% - 0060%E - gin3wE . _ H021
FE, {(Father's Education) 152% L2 TR . 19y L3108 LO255%
FE, it DTy odd - 1365%% L 22B0%E 12719
FE, L1358%% L DAL L10g2%E « 2T » 20067
FEE o 15T LA ZTOEE 07588 L 2T IR o ZIRTERE
T 1B L1205k 17 3 L310gRe . 3155%F
FE_ g Slomss L11gqes e v L 2l TEE . 2B28%%
R .055 240 Ade

L35

« 038
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Table 10
Range of Values of Probability of Attending School by Age
= ] 1975
AGE EANGE
710 11-13 1418 15-24
1. Lowest
s 2 w137 —LoTeT =1.374
E 7134 LS .1835 . 2020
2. Highest
a8 030 L. BO7 3,358 TR
F,.l’?_l - 3325 «3891% L SEEY « 2639




Table 11

Value of Bera in Logit

A G E EANGE
Independent
Variable T=10 1i-13 i4-18 a2y
Constant 1.193 1462 - JLT2 —1.002
Family income L0095 B s LO0EFE -~ 0003
{39.82) (43.35) (85.12) {0.14%4)
Region 2 (Northeast) — .229%k . G20FE . _130% = .lig®d
(8.70) {54,683 (0. 17) [3.01%
Begicm 3 (Central) = 053 - 132 LD - LOfNEE
(0.37) {2.01) (15.99) (2.18)
Eegion 4 (Bangkelk) LAyt LAsasd o L Gyt L2
{9.67) (11.64%) {51.69) (6.19})
Region 5 (South) - L 2f3%R 099 . g Gees 027
(8.35) (0.74} {32.74) {0.554%)
Municipal city .253 R . BT . 45
{11.36) (28.88) {28%.90) (12.99)
Non-municipal - .137 - JhnEiE - g - 1855
(3.42] [(26.1%) [178.38) (4. 74)
Number of wouth .O0H - JQIT1%R - _Qf3%R - D06
{0.30) (20,390 [EE . 437 {1.01)
Father's Education 2 L 200E L1SRER LI51%% L TaRES
(13.10) {(6.77) (13.67) {3.29)
Father's Edpcation 3 . BgsES 1606580 1. iyg8s ety e
(13.558) £39.38) (121.84%) (B.2T}
Father's Education L L EETE 1.175%% 1. 5L 7% L DegEs
(ua. 78l (41.6E6) (290.20) [13.u1)
Father's Education 5 2 0705 « Bl 1. 74 TR LETEEE
(11.84) (3.20) [(63.34) {E.16)
Father's Education 6-T7 13827 1. 51w b e » BGOR
{149.31) f46.085) C4d0,90) (10.29)
Father's Education £-9 1, 30008 1.6028% 1.335%% BT 27
(13.33) [ TR (58.06) {2
s

L5 significance level.

o
L1 significance level ichi-square values with ome degree of free-
dom} are in parenthesis axcept for age 15-24 where azymptotic t-values
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To be noted from Table 10 are the vapid droprof the wvalue of the
probabilivy of school attendance as schooling level increases and its
wide range for the different socio-economic and location classes. For
the possibly worst-off children the probability drops successively from
7134 to 5347, to 1435, to .2020 for ages T-10, 11*13,'14-13 and 1%-

24, The corresponding Tigures Tor the possibly )/ “best—ofi™ children are

L9825, .99319; .96B4 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 fhe set ol characteristics
of sach group. The model tells us further the importance of financial
variables on EChGDlinﬂ-dﬁﬁiEiﬂn and provides us with an inter-peneraticn—
al 1ink in the acquisition of educaticn capital. An increase in a
group's income or @ change in location would have a permanent impact

on all itz future genu;utinns. The Tink iz through Puture fathers!
éducation and their subEsquent income. Finally, the model explains

why distribution temnds to be more umequal as level of schooling rdises.

The poliecy impliceations seem to he obvious since financisl facters are

not difficult to change.




Appendix A

Table 4.1
Begreszion Hesults on Alternative: Selection of
Independent Varizbles, Age 7-10

Independent
Variables PR R Y ST OGN cEOEREF I CEENTE
Intercept 0,0807 0, 7854 7.7899 0. 7850 Q. T7862 0. 7838
Tncoms: {1, Q00 00004 0, 0003 0. D00k 0. 0003 Q. 0003
(6,1568) (6.0977) {%.6h806) {5.0815) (4.5598) (5.0152)
Reg 2 =, Ul =0 YT ~0.,0350 = =0, 0353 L4
(-4 ,3451) ' (=4.3670) (-3.3993) (=3.4278)
Reg 3 0.0045 0. 01 =1, 0010, = -0, 0016 -
{o.5185) (0.3718) (-0.0930) {=0.1400)
Reg & 0.052% 0,0519 0.0305 ~ 0,0302 =
(4.8310) [u.BOR3Y [2.T6E2) (2.7373)
Reg 3 -0.0327 0. 0324 =.0383 - -0.D0381 -
{(~2.4800) (=2.8595) {-2.8097) (=2.8911)
c1 - - 0.0388 0.0426 0.0330 0.0428
(g.oeu3) (u.5103) (&.0851) (4%.531%)
Ca - - -0, 0342 —0.0510 -{.0339 =0, 0507
{=3.3835) (=5,1378) (-3.3128) (-5.107%)
i Youth 0. 00249 0. 0631 0082 0. 0029 {0031 0. ooa
(1.6666) (1.7543) (1.6700) (1.6332) (1.7BB5)  (1.7144)
o R 00249 a.0278 0,024 0.0211 0.0276 0.0238
{3.0635) . (2.8362) -£3.0119) . £2.6078)  (3.8201).. (3.1278)
EoooH 0.0886 Q. 0808 0.0724 {0845 0.0749 . 3.0717
(4.9302) {5.0988) (4,0250) (3. 8604 ) (. 1963) (4.0128)
S 0.1189 0.1219 0.0851 0.0915 0. 0998 Q0503
(e.Raut) (9.3172) (7.0873) (E.7537) (7. U8EE) {7.11392)
E- & . 1nn2 0L 1% TT 0.1231 8 B P b g.1270 Q:1275
(u.7208)  (u.BSun) (5.0302) (u.0639)  (4.1838)  (4,1971)
E &-T Do123% 0.1370 0.1172 N:1172 0. 1205 B.1200
(6,006 ) {6.2075) (5.2573) (5.2541) (6. L5810 (5 B305)
E BB 0,135, .1352 0. 1152 0.1113 0.1181 0.1137
(5. 7T265) (5.8830) (4, 35600 (o, 7770) (5.1151) (4. 9163}
Rel 2 =0. 0115 - 0. 0009 0.0028 af -
(-0.1602) (p.0129)  (0.om1l)
Rael 5=T7 =0. 0209 - =0 0036 e A L - -
{-0.2922) (—0.1342) (-0.0852}




Table A2
Regression Resuolts on Alternative Selection of
Independent Yariables, Age 11-13

Independent
Variahles R E GRS S I OB R T I CIE TS
Intercept 0.5393 0.8045 00,5258 0.5073 0.82u6 0.8181
Income 0, 0007 0. 0007 0.0004 -0.0006 0. 000 0.0006
¢ 8.%062) ( '8.3688) { s5.2054) ( 6.23300( 5.2220) ( 6©.1996)
Reg 2 -0.1269 ~0. 1270 ~3.1065 - —0.1069 =
(-10.6863) (-10.6808) ( -2,.0183) { —9.0413)
Reg 3 -0, 0037 -0.0026 -0, 0140 = —0.0128 3
{ =0.2960) { =0.2057) ( -1.1783) { =1.0315)
Reg 4 0., 0751 0.07%0 0.0292 = 0.0296 A
{ 6.1338) ( 6.1187) ( 2.39u8) [ 2.424T7)
Reg 3 0.0233 0.232 0.0095 = ¢.0096 =
{ 1.5710) ( 1.5818) { O.BUE2) [ 0.65593)
e ki - i 0.0627 0.,0691 0.0610 0.0672
( 5.8432) ( B.45853)( 5.6788) { 6.3018)
Co - - -0.0955) -0.1309 =0.0951 ~0.1308
(- B.196%) (-11.5173)(- 8.1474} (-11.4886)
M Youth =0 0062 —0.0083 -0.0070 -0.0078  -0,0069 -0.0078
{ =2.9530) ( -3.008%) (- 3.3790) (- 3.7898)(- 3.3838) (- 3.7638)
S 0. 0166 0. 0146 0,0206 0.0073 0.0193 0. 00865
¢ 1.8851) ( 21.7052) { 2.37u8) ( o.8328)C 2.2806) ( 0.7588)
0.1i696 0.1683 0.1374 0, 1208 0.1365 0.1200
{ 8.5087) ( B.w33g) ( 6.9525) { 6.0897)( 6.3018) ( 6.0224)
g 0, 1459 0.1u30 0.1038 0.0867 01022 0.0853
C 9.m242) ( 9.2839) ( 6.7085) ( S5.5711)0 6&.5i88) ( 5.4952)
E_ ‘5 0.1181 0.1143 0.0792 0,0697 0.0758 0.0661
: € 32723Y ( Jdszo)y (- Z2.2008) € 1.9357T)0 2. 11o4) ( 1.8351)
E B=F 0.1476 0.1383 0.1230 0.1106 0.1134 0.1010
{ s.sazy)  s5.5218) € 4.9613) ( Gou2eo)( w.579u) ( L.04720)
E " 8-9 0.1591 0.15uy 0,1209 0.1072 g.1170 0.1034
{ 5.5600) €  5.3987) ( 45.2705) 3.75400 L.1302) ( 3.6235)
Rel 2 0. 2634 - 0,2977 0.3102 - -
[ S.27LT) L E.03%0)  6.72329)
Rel 5-7 0.2728 - 0.3055 0.3145 - -
{ 5.4%189) U 6 .1010) {0 6.2269)




Taole A3

Regression Results on Alterpative Selectiom of
Independent Vardiables, Age 14-18

Indejondent
Variables RESRESSIDN "COEPREFCTENTS
Intercept 0.1671 0.4125 0.0654 0.0893 0.3897 0.4351
Income 0.0012 0.0011 0.0007 0. 0008 0.0007 0.0007
' ( 16.6221) ( 16.05%6( ( 10.7090) ( 11.2777)( 9.9985) ( 10.5833)
Reg 2 -0.0582 ~0.0591  =0.0125 = =0.0154 -
{- 4.8986) (= 4.9160) (-"1.0920) (- 1.3353)
. Reg 2 0.0817 0. 0848 0. 0564 = 0. 0606 -
{ 6.4810) ( B.6656) ( H.6782) ( 5.9995)
Reg 4 0. 2053 0.2087 0.0928 - 0.0987 -
{ 17.1918) ( 17.6885) ( 8.0937) { 8.5658)
Reg & 0. 1465 0. 146y 0.0953 - 0.0947 -
(. 9.u852) ( 9,4599) (  B.u4Bu3) { 6.u316)
c1 - - . 0.2108 0.2249 0. 2050 0.2194
( 20.0142) ( 21.6315)( 19.3857) ( 21.0029)
- - - -0.1759 -0,2023 =-0.1721 -0,2009
{(-15.0737) (=17.7692)(-14.6757) (=-17.5474)
K Youth -0.0160 -0.0153 -0. 0157 ~0.0150 =0.01%3  —0.0135
; (- 7.7982) (-7.5370) (- 8.1128) (- 7.7873)(- 7.3931) (- 7.0138)
EDH 2 0.0192 0.0186 0.0302 0. 0249 0.0310 0.0253
( 2.2s28) ( z.1808) ( 3.7323) (. 3.07w9)( 3.8333) ( 3.1204)
. 0. 3041 0.2968 0.2364 0.2298 0.2260 0.2182
(15 93ua)  § 15.5508)  ( 13.0275) ( 12.6162)( 12.4129) { 11.9347)
E & 0.3865 0.3762 0. 2866 0.2749 0.2740 0. 260%
(2e.3810) ( 25.7111) ( 20.3581) ( 15.5050)( 19.%096) - 18.4300)
S i 0.3588 0.3530 0.2857 0.2911 0.2743 0.2801
( 1z.3052) ( 12.1182) ( 10.3222) f 10.4928)( 9.8902) { 10.0690)
E _6-7 0.3960 0.3856 0.3282 0.32214 | 0.3108 0.3032
( 15.9075) ( 15.5369) ( 13.8877) ( 13.5861)( 13,1446} ( 12.7826)
£ 8-9 0.3320 0.3134 - 0.2623 0.2536 0.2417 0.23172
= { 11.7183) ( 11.2806) ( 9.7573) ( 9.3977)( 8.9772) { B8.5509)
Rel 2 0. 2505 - 0.3365 0.3561 iy o
{ 9.0158) (12.7457) ( 13.4621})
Rel 5-7 0. 2493 - e 0.3091 0.3288 - -
{ B.6342) : ( 11.2888) ( 11.9751)




-

Table A.H
Begreszion Pesults on Alterpative Selection of
Independent Variables, Age 19-24

Independent
Variables REGEESS TOHN COBTFFICTIENTS
Intercept a.0607 0.1680 =0 0uTq =0. 0659 0.0972 0,1030
Income 0.0000 0.0002 6, 0000 0.0001  —0.0000 0. 0000
{ g.o133) ¢ 2.5308) f 0.3623) ( o.82u3)(- 0.2008) ¢ Do2242)
Reg 2 —0, 0475 -0, (96 =0. 0306 = 0. 0342 =
(= 3.21u8) {= 3.3500) (- 2.0858) {= 2.5273)
Reg 3 -0, 0236 ~0.0231 -0, 0281 - ~0.0268 &
{= 1.5423) {= 1.5063) {- 1.864%B) {- 1.7747)
Reg 4 0. 1ALE 0,1367 8.0773 - 0.0815 -
L epaTamie (ad.15an) Wl 5 EE35) £ 5.9BED)
Reg 5 0. OL4B 0.0431 0.0118 - 0, 0090 -
{ 2.3182) { Soous4y o -0 B3 { D.4717)
(o = - 0.1567 0.1823 01521 g.1782 |
€ 11.7715) ( 13.20863( 11.8406) { 13.6015)
co = = ~0.0381 -0.056%  —-0.0355 -, 0554
(= 2.5193) (= 3.77163(- 2.3%04) (- 3.6968)
i Youth =0 00ug -0.0039 —0. G027 -0.G021 ~D.0021 =0.001%
(= 1:8583) (-~ 1.8152) = 1.2775) (= D.9853)(- 0.9808) (- 0.5778)
By g O, 0178 0.0182 0.0285 oL 02y 0,0258 0.0208
{ 1.8495) ¢ 1.6890) { 2.0115)  Z.5699)( 2.7223) ( 2.201%)
0,1537 0.1500 0.31331 0. 1347 0,1271 0.127%
€ TLABST)Y 0 TooWes) O Csloasad f BLamond 6.0139) ¢ E.0700)
Eil n 0.2433 0,2415 D.2122 0.2075 0.2006 0.1837
{ 15.3223) ( 15.1228F { 13,2027) ( 12.8702)( 12.83157) ( 12.1482)
L 0.2510 0.280 0.2351 0. 2604 0.2267 0.2526
fooBLaues). {0 B.3BBSY { 8.,0439% [0 BLROTEIN ' 7.THOOD) { B.B515)
F. B<7 0, ALST 0.3%20 0.3262 0.3355 0.3156 0.37u3
{ 14.5063) ( 1u.5469) ( 12.8853) ( 14.2609)( 13.6002) { 13.8343)
B ‘89 0.3726 0.3163 2.2891 0. 0351 0,2828 0,872
( 12:1829)  (.32019590 0 11.8655) (115682000 11086291011, 15879)
Rel 2 0.1054 - 0,1481 0.1699 - -
{ L.4762) ( 6.3505) ( 7.30u2)
kel 5-7 o,1176 == 0.1378 0.1607 - -
£ 4.5602) { 5.8689( ( R.5977)
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Technical Note on Logistic Model
by
Fe Ligondra

In maltiple linear resression model ,

af
Y., =8 xi + o

¥i 1s normally distributed for fixed Ki- in which the following

assumptions are made:

1, EEyi} = 0

1§

2. Gy ) o” io=
= b i #73

In actyal practice, it is net alvays reasonable to assume
¥y, ta be normally distributed. Although xi in some cases uaj not
be normal, i.e., when some of its components are dummy variablies, ¥,
for fixed X, could be assumed normal and the variance-cevariance
matrix fnf ¥; given xi does pot depend upon xi. But in
Situations where the dependent variable ¥; is dichotomous 0 or 1,

the ordinary least équares method will yiel& E{ui} =0 but with

uar{yi} = ?ar{ui} =_x£a:{1 - XLf } gince - ¥; is a Bernoulli

fy. denctes the dependent variable for the :r.ﬂr chserva=
{ 112 Xips Hooa +,,.;ﬁ xipJ is the wector of P
independent variables for the . i oheervation. (ol | e e ¥
ﬁEﬁ denotes the vector of refression parametars, 1 &enn%ea the

i uncorrelated disturbance term.

il II]J

tiomn. p
-




S0

rancom wariable. It is clear that the resulting error variance is

not cobstant for all observations. Thus, regression of ¥, em xi
is heteroscedastic and should not be estimated using the ordinary least
Sguares since 1t violates oné of the basic assumptions generally made

in a Yipear model. This heterescedasticity {unless necessary corrections
or transformations are made) will generate inefficient estimators of

f. Standard ervors of the sample repression coefficients would be
therefore incorrect and a® a resulit, testzs of significance and confidence
intervals for regression coefficients may be seriously misleading.
Furthermore, in OLS, estimators of E&ﬁ can have any numerical value

despite the fact that Ef{y.)} =313 and. ok e Foo o X1 geogd
il !'? - - -

‘2 i it
Thiz means: Tthat _lri being a probability, rules out the linear model

because ¥; ~ may not be bounded by 0-ox 1.

The logistic model provides an appropriate snalysis of
binary reszponse data. The model in a logistic cumulative distribution
function form,

g B
B TSR B =l cup{—x;._a:l )

b - & z 2 .
—"fTh:Ls nonlinesr functicon represents the relationship between
the probability of attending schocol PT and the socio-economic and

1=}
demographic characteristics represented by vector: X.. 3 represents
i

the wvector of regrezzion parameters.
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ha=z a curve similar to the cumlative curve of the normal distributicn.

Itz 1ikelihood function is

i J’} [ 1 ]3"1 o 1 1y,
sogl LoF EREE—EiE} 1+ exp{-xiﬁ}
{axp B igl xi?i}
= — :
i E + e:-:p(:f_g}]
i=1 7

/

where the maximum likelihood estimator— of 8 dis obtained by

differentiating the logarithm of the likelihood function, setting the

result-egual toUand solving for §gB.

This-method using the logistic ¢df in solving repressions
problems with gqualitative dependent variable is called logit analysis.
The chi-square statistic for testing the hypothesis that a parameter
is zero is calculated by computing the square of the parameters

estimate divided by its standard error.

Efln this paper,: the maximum likelihood estimates [(MLE)
were computed using the MNewton=Eaphszon method.




32

Bibliopraphy

Canlas, Dante B. and Mchd Razak. "Education and the Labor Force
farticipation of Married Women: West Malaysia 1970," Discussion
Faper 7810, Quezon City: IEDR, School of Economics, University
of the Philippines {July).

Chatterjie and Price, FRegression Analysis by Example, Wiley, Hew
Yok, 1997, 117-3130.

Encarnacifn, Jose, Jr., and Dante B. Canlas, "Income, Education,
Fertility and Eaployment: Philippines 1973," Discussion Paper
7628. Cuezon City: IEDR, School of Economics, University of
the Philippines {Decamber).

Hicks, John R. Capital and Time, Dxford, 1973,

Jorgenson, Dale W., "Capital Theory and Investment Behavior," American
Economic Review, Papers and Proceedings, May 1963.

Herlove and Press, Univariate and Multivariate Log-linear and Logistic

Models, Rand, 1973,

Pernia, Ernesto, "An Intargenerational and Sequential Analysis of
Migration Decision: The Philippines," The Philippine Review of
Business and Economics, Harch 1959.

Press, James, Applied Multivariate Analysis, MNolt, Rinehart and
Winston, Hew Tork, 1972, 2O0=-26G0.

Wesclowsky, Multiple Regression and Analysis of Variance, Wiley,
New York, 13/6, 12G-128.

Source:
Haticnal Statistical Office of Thailand, 1975 Buxrey of Youth,
Bangkok, Thailand.




