EADN WORKING PAPER No. 56 (2012)

The Influence of Family Wealth on the Educational
Attainments of Youths in Thailand

Dilaka Lathapipat
Thailand Development Research Institute

Bangkok, Thailand

Final Report of an EADN Individual Research Grant Project

2012



The Influence of Family Wealth on the Educational Attainments
of Youths in Thailand®

Abstract
This paper investigates the evolution of the relative role of family wealth and other
long-run family backgrounds in determining schooling decisions in Thailand. Instead
of employing a more common approach that focuses on certain education levels, an
alternative method is proposed that allows a study of the entire schooling attainment
distribution for youths in different family wealth quartile using cross-sectional survey
data. Even without access to a direct measure of scholastic ability, the study finds that
long-run family factors account for the bulk of inequality in the schooling attainment
in the 1991 youth cohort. However, a dramatic decline in the relative importance of
family backgrounds is observed in the 1999 and 2008 cohorts. On college
participation, the surge in the relative importance of family wealth could be caused by
either the rising cost of college education or by the relatively rich and academically

less able individuals taking a larger share of recent increases in college enrollment.
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1. Introduction

This paper analyzes the relationship between the educational attainment of individuals and
their family wealth and associated family background characteristics. I will show changes in
this relationship among three cohorts of 16-24 years old taken from the Thai Household
Socio-Economic Surveys (SES). A number of studies, most notably those of Carneiro and
Heckman (2002) and Cameron and Heckman (1998, 1999, 2001), attribute most of the
significant gaps in college enrolment in the United States (US) to long-run factors associated
with family income, such as the quality of early education and family environments that
foster the abilities needed to benefit from college participation. Policies designed to address
the short-run credit constraint of students from poorer households, therefore, will not
eliminate completely the educational attainment gap between the rich and the poor. In a more
recent study, Belley and Lochner (2007) showed similar findings to that of Carneiro and
Heckman (2002) with the 1979 National Longitudinal Survey of Youth (NLSY79) data, but
found a dramatically more important role of income on college enrolment in the NLSY97
cohort.

To better capture all the relevant long-run family factors, the US studies also directly
control for a measure of cognitive ability in their regression models. As there is no
comparable measure of scholastic ability in Thailand, the results obtained in this paper will
overstate the effects of family wealth on schooling decisions.

To directly test the relative importance of family wealth and other long-run family
factors using Thai datasets, I have adopted Carneiro and Heckman’s (2002) approach by
including family wealth quartile indicators and observable family background characteristics
as explanatory variables in the main regression. However, instead of focusing on a specific
education level, | have extended their method to examine the entire schooling attainment
distributions by family wealth quartile across three youth cohorts. Due to other data
limitations, to be explained later in this paper, the overall schooling attainment distribution is
estimated by using the censored ordered probit model proposed by King and Lillard (1983,
1987). The estimated parameters from the main regression are then used to construct the
schooling attainment distributions by family wealth quartile—with and without adjusting for
long-run family factors. A study of these distributions also reveals a change in the relative
importance of family wealth compared with other long-run family factors in determining

schooling decisions at all levels.



Section 2 of this paper shows the background on the schooling attainment of the Thai
labor force. The modelling framework is described in Section 3, while Section 4 discusses
data issues. Section 5 analyzes the estimation results. Section 6 presents the conclusion of the

study.

2. Schooling Attainment of the Thai Labor Force

This section examines the trends on the schooling attainment of members of the Thai labor
force over the last 2.5 decades. The evolution of the highest qualifications attained by
workers 16-65 years old (Figure 1) shows a remarkable transformation over the 25-year
period.

Figure 1 shows the proportion of workers with some primary or lower education. This
proportion has been declining consistently from 68 percent in 1986 to 29 percent in 2010.
Over the same period, those with a college degree or higher, as well as those with high school
diplomas, recorded the highest percentage point gains (9.45 percentage points for college
graduates and 9.65 percentage points for high school graduates).

Figure 1. Highest Qualification Attained by the Labor Force in Thailand,
1986-2010 (in percent)
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Figure 2 presents the schooling attainment of the labor force at three points: in 1986,
1998, and 2010. In 1986, the average schooling of the workforce was 5.31 years (standard
deviation of 3.29 years). This rose significantly to 6.69 years (standard deviation of 3.93
years) in the ensuing 12 years to 1998, and at an even faster pace to 2010, registering an

average educational attainment rate of 8.3 years (standard deviation of 4.45 years).

FIGURE 2. LABOR FORCE SCHOOLING DISTRIBUTION IN THAILAND,
1986, 1998, AND 2010 (in percent)
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Preliminary analysis also shows that over the last 2.5 decades, the rising average
schooling time of the Thai labor force was accompanied throughout by steady increases in
schooling dispersion. The important question is whether or not the rise in aggregate schooling
was evenly distributed among workers from different family backgrounds during their
childhood and adolescent years when key decisions on their education would have been
made.

To find the answer, upper secondary and college participation by the relevant youths
16-24 years old were first investigated. To analyze the disparities, | divided the group into
four quartiles in accordance with their family monthly expenditure, (placing the poorest
group in “Quartile 1 and the richest group in “Quartile 4”). The monthly expenditure data
instead of the households’ income was used to rank their “wealth” as expenditure data are
generally recorded more accurately than current income in socioeconomic surveys of Thai
households. Spending also tends to be less volatile than current income and is a better proxy

for family wealth.



In Figure 3, the left chart shows the upper secondary school enrolment of youth who
are 16-19 years old in the four wealth quartiles from 1986 to 2009. Starting in the early
1990s, as the participation rates in upper secondary school began to rise, the educational gap
between the two middle wealth groups (Quartiles 2 and 3) and the richest group (Quartile 4)
began to close rapidly. Although the lowest group (Quartile 1) moved more slowly and less
significantly than the others, it still managed to close the gap with the top group from 38 to

26 percentage points over a period of 24 years.

FIGURE 3. UPPER SECONDARY ENROLMENT FOR YOUTHS 16-19 YEARS OLD (LEFT)
AND COLLEGE ENROLMENT FOR YOUTHS 19-24 YEARS OLD (RIGHT),

BY HOUSEHOLD WEALTH QUARTILE (in percent)

90 1 60 A

80 -
50 -
70 -
60 - 40 -
50 -
> 30 -
40
30 - 20 > ~°
20 -
10

10 2

0

T T T T T T T T T T T T 0
1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008

1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008

—— ()] === Q2 Q3 =4 —— ()] === Q2 Q3 =4

Sources: Thailand’s Household Socio-Economic Surveys

A very different story emerges when we look at the college enrolment rates in both
the two-year and four-year programs for the youth 19-24 years old. The right chart shows the
college participation gap between the first three household wealth groups (Quartiles 1, 2, and
3) and the “wealthiest” quartile (Quartile 4) widening from 1986 to 2009. Indeed, the school
enrolment rate gap between Quartile 1 and Quartile 4 more than doubled, rising from 18.5
percentage points in 1986 to 42.5 percentage points in 2009.

It is not difficult to see that such a widening gap in college education participation
between the rich and the poor hinders social mobility and further widens income inequality
across generations. The growing inequality in college participation is further compounded by
documented facts showing significant increases in college—high school wage premium over
the last 2.5 decades (Lathapipat 2009).



3. Modelling Framework of Schooling Attainment

To understand more fully the observed changes in the educational attainment distribution
within the Thai labor force, a framework is needed to analyze factors that affect schooling
decisions made at family and individual levels. However, with access available only to
repeated cross-sectional survey data, some major difficulties were encountered. Although we
know the final schooling levels of the individual workers, we lack crucial information on
their family incomes and living environment at the time decisions were made on their
schooling. To circumvent this problem, it was necessary to shift our focus to the youths as the
units of interest.

Using the youth sample enables us to estimate the importance of parental income and
associated family backgrounds that determine school attendance and completion levels. This
approach gives rise to another problem, however. While we are able to know the final level of
attainment of those who had completed their schooling, we have no knowledge of those who
had yet to complete their education at the time of the survey. These observations are in effect
“uncompleted” or “censored.”

An appropriate modelling framework has to account for the censored observations for
students who were still enrolled in school. Furthermore, the discreteness of years of schooling
as well as the large mass points typically observed at certain schooling levels—such as at the
completion of lower secondary or upper secondary levels (see Figure 2)—renders the Tobit-
type models inappropriate. The estimation strategy, best suited to such data limitations, is the
censored ordered probit/logit model proposed by King and Lillard (1983, 1987).

Denote by S* the underlying continuous latent variable, which is a linear function of
family wealth and family background and other living environment characteristics included

in a vector X, and a residual term u as follows:
S*=XB+u (1)

For individuals who have completed their schooling (the uncensored observations),
we observe the completed schooling levels:

% There is potentially another source of bias that could arise from excluding from the youth sample individuals
who have left the household at the time of survey. Selection bias would be a problem if the decisions to leave
home and to attend school are related. In a study using Pakistan Integrated Household Survey data, Holmes
(2003) extends the model proposed by King and Lillard (1983, 1987) to account for this source of bias and finds
evidence that it is indeed a problem. Due to data limitation, the selection bias problem is not addressed in this

paper.



S=1  ifS*<a

=2 ifa; <S*<a,

=]_1 lf(Z]_ZSS*Sa]_l

=] ifa]_l <SS (2)

where J is the total number of non-overlapping and exhaustive schooling levels or intervals,
and q;’s are threshold parameters.

The corresponding schooling attainment distribution for the uncensored observations
can be described by the following probabilities:

Pr(S=1) = F(a; — XB)
Pr(§ =2)=F(a, — XB) — F(a; — XB)

Pr(S=J—1) =F(aj-, — XB) — F(aj_, — XB)
Pr(S=))=1-F(a;_, — XB) (3)

For an individual who was still enrolled at the time of the survey (the censored
observations), assume that he or she will complete at least the grade level currently attended,

E.Thatis S* > az_, and S = E. The corresponding probability, therefore, is:
Pr(S>E)=1-F(ag_,—XB), E=1,...]—1 (4)

Notice thata, =—c and consequently Pr(S=>1)=1. Furthermore, the
observations for individuals who were still studying in education level J (the highest level) at
the time of survey are treated as uncensored observations.

Multiplying together all the probabilities for the uncensored and censored
observations given in equations (3) and (4), we obtain the likelihood function for the
censored discrete choice model. The choice for the cumulative distribution function F(-) in
this paper is a standard normal.

Following the approach taken by Carneiro and Heckman (2002), Cameron and
Heckman (1998, 1999, 2001), and Belley and Lochner (2007), | have included in vector X
indicator variables for each family wealth quartile (using family monthly expenditure quartile
as proxy for family financial resources as explained earlier in Section 2. This particular

specification enables straightforward comparison of school participation rates at various
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levels between youths from the different wealth quartiles. It also facilitates direct testing of
the importance of family wealth relative to other long-run family background and
environmental characteristics that are perceived to be important in shaping cognitive and non-
cognitive abilities during the youths’ formative years.

More specifically, the probability gap for participating in schooling level j between
youths in wealth quartile k and the richest quartile 4, Pr(S = j|Dgk = 1) — Pr(S = j|Dq4 =

1, can be computed using the following average marginal effect formula:

Gap gy = v ZiLy 0i[®(8j-1 — XBIDg4 = 1) - ©(&;_, — XBIDgk = 1)]  (5)

where ®(+) is the standard normal cumulative distribution function,w; is the sampling weight
for individual i, and Dqgk is an indicator variable for wealth quartile group k € {1,2,3} of
interest. The probability gaps for participating in education level j between the two wealth
groups are computed using equation (5) with and without controlling for long-run family
factors in X. The gaps obtained from the two specifications can then be empirically compared
to shed light on the relative importance of long-run family factors versus short-run liquidity
constraints in attaining schooling level ;.

The standard error for agk — g4 participation gap in schooling level j is calculated

using the delta method as follows:

; aGapjk_ 4 aGap k—ga 1/2
SE(Gap)i_q4) = (Iaa,—fw,ql [Var(a,B)] l ~aop D (6)

where [Var(&, 5’)] is the variance-covariance matrix for the estimated regression coefficients.

| should mention that in addition to long-run family factors, Carneiro and Heckman (2002),
Cameron and Heckman (1998, 1999, 2001), and Belley and Lochner (2007) also directly
control for cognitive ability in their regression models using US datasets.® Their
investigations on gaps in college attendance and/or high school completion of youths from
different family income backgrounds find that the role of family income is greatly diminished
once long-run family factors and scholastic ability are controlled for. Without comparable
measures of cognitive ability in Thailand, I can control only for observable long-run family

factors but not for the potentially important unobservable factors such as quality of early

® These papers use the National Longitudinal Survey of Youth cohorts (NLSY) datasets, which contain rich
measures of family background characteristics, as well as measures of scholastic ability embodied in Armed
Forces Qualifying Test scores (AFQT).



education and home environments conducive to learning that are better captured in
standardized test scores. Consequently, the role of family wealth in educational attainment is

likely to be overstated in this paper.

4. Data

This study utilizes six waves of Thailand’s Household Socio-Economic Surveys (SES) to
capture three different time periods from its 1990 and 1992, 1996 and 1998, and 2007 and
2009 datasets. Two consecutive years of data are pooled together for each time period to
increase the total number of observations. Each survey reflects nationally representative
random sample of Thai households. This paper focuses specifically on households of two or
more generations whose members include individuals 16-24 years old who are either
children or grandchildren of the household heads.

The SES datasets contain measures of monthly household income and expenditure,
classified into four wealth quartiles (the poorest in Quartile 1 and the richest in Quartile 4)
based on all households in the SES sample, and not the subset of households with youth
members used in the main analysis. In addition to the wealth quartile indicator variables, the
main regression model also controls for the ages of the youths and a host of long-run family
backgrounds considered important in determining the scholastic abilities and schooling
decisions of the individuals. Long-run family factors include parents’ educational
attainments,” householders’ place of abode and socioeconomic classifications.> Family
structure information is also accounted for by controlling for family size and whether the
family was intact.’

The discrete dependent variables used in this paper are indicators for six exhaustive
and non-overlapping schooling levels, such as:

e Upper primary and lower (0, 6 years),
e Some lower secondary (7, 8 years),
e Lower secondary (9 years),

e Some upper secondary (10, 11 years),

* Schooling attainments of parents are categorized as (1) Primary education and below, (2) Some high school,
(3) High school graduate, (4) Some college, and (5) College graduate.

>The National Statistical Office (NSO) categorizes households into eight socioeconomic classes in accordance
with the family main sources of income. These are (1) Farm operator mainly owning land; (2) Farm operator
mainly renting or occupying land for free; (3) Fishing, forestry, hunting, and agricultural services; (4)
Entrepreneurs, trade, industry, and services; (5) Professional, technical, and managerial; (6) Laborers; (7) Other
employees; and (8) Economically inactive households.

®By using indicators for whether any of the parents was absent from the home or household.
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e High school graduate (12 years), and

e Some college and higher (>13 years).

Descriptive statistics for these variables are provided in appendix Tables Al and A2
for all male and female youth cohorts. Note that the monthly income and expenditure data are
denominated in Thai baht in 2009 using the headline consumer price index (including raw
food and energy).

5. Estimation Results and Discussion

This section discusses estimation results from the regression model described in Section 3
and investigates the evolution of schooling attainment distribution for individuals in different
family wealth quartiles across three youth cohorts. It also analyzes the changing roles of
family wealth and other long-run family factors in determining schooling decisions, giving
special attention to wealth-group differences in enrolment rates in two important education
levels, i.e., upper secondary (or grade 10) and college.

The censored ordered probit model is estimated separately for male and female youth
samples in three different cohorts. A total of six regressions are estimated and the results are
presented in Table A3 in the appendix. It shows the importance of household wealth as a
determinant of the schooling outcome of the children even after adjusting for differences in
the educational attainments of parents and other long-run family factors. Moreover, children
in non-municipal households were at a great disadvantage compared with those in urban
households in the early 1990s. However, the huge disadvantages of living in rural areas
declined sharply over the ensuing two decades for both males and females. By 2008, the
disadvantages were slight and of less statistical significance. The rapidly diminishing adverse
effect of rural living is a very important phenomenon as more than 70 percent of the 2008
cohort are rural dwellers (down from around 85 percent in the 1991 cohort). It also reflects
the Thailand government’s efforts to provide its citizens greater access to education
throughout the country.

Using the estimated regression coefficients, we can easily estimate the probabilities of
what the individuals in each cohort will attain in each of the six schooling outcomes. The

results from this exercise for males and females are presented in Figure 4.
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FIGURE 4. ESTIMATED FINAL SCHOOLING ATTAINMENT DISTRIBUTIONS FOR 16-24 YEAR-
OLD MALE (LEFT) AND FEMALE (RIGHT) COHORTS — 1991, 1997, AND 2008
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Most striking is the phenomenal decline in the share of upper primary or lower group
(0, 6 years) across the three successive 16-24 year-old cohorts. There was also a remarkable
increase in college enrolment from 1991 to 1997, which continued to rise, albeit less rapidly,
for the 2008 cohort. Of interest also is the change in the gender gap in college enrolment,

which has seen more females than males entering college.

FIGURE 5. AVERAGE REAL HOUSEHOLD INCOME FOR YOUTHS 16-24 YEARS OLD MALE
(LEFT) AND FEMALE (RIGHT) COHORTS BY SCHOOLING ATTAINMENT
—1991, 1997, AND 2008 (IN 000 BAHT)
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The estimated probabilities for the six schooling outcomes for all youths and their
reported family incomes are then used to calculate the average household income for each
education category. The results are presented in Figure 5. Unsurprisingly, the average
household income is highest for the college-educated group, a pattern that is persistent across
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the three cohorts under study. The monthly average real household income of the male
college students and high school graduates (12 years of schooling) in the 1991 cohort are
THB29,455 and THB17,445, respectively. The college-high school family income ratio of
1.9 fell to 1.5 in the 1997 cohort and rose again to 1.7 in the 2008 cohort. A similar pattern is
observed across the three female cohorts.

Having shown the basic family income—schooling attainment profile, we proceed to
examine more rigorously the relative importance of family wealth and other long-run family
factors in determining schooling decisions. The rest of this section discusses the results for
males only, while the results for females are presented in the appendix.

Figure 6 displays the estimated schooling attainment distributions for the 1991 youth
cohort separated into groups according to family wealth quartiles. You may recall my
decision to use household monthly expenditure to construct the family wealth quartile
variables. The left chart shows the schooling attainment distributions for youths in the four
wealth groups, estimated using only their ages, a year dummy, and family wealth quartile
indicators as control variables in the regression model. The chart on the right shows similar
schooling distributions after further adjusting for differences in long-run family factors across
the family wealth quartiles. It is apparent that the effect of family wealth is weakened
substantially for the 1991 cohort as the “adjusted” distributions for the four wealth groups
became more similar to each other. However, it is also clear that some differences in
attainment still remain across family wealth quartiles.

The disparities are more easily seen by computing the educational attainment
probability gaps to the highest family wealth quartile at each of the six points in the domain
of the distribution. The resulting “unadjusted” and ‘“adjusted” attainment gaps for the 1991
cohort are presented in both left and right charts, respectively, in Figure 7A.

Similar estimated schooling attainment distributions by family wealth quartile and the
corresponding attainment gaps for the 1997 and 2008 cohorts are presented in parts B and C
of Figures 6 and 7. By looking at the figures for successive cohorts, it can be seen that long-
run family factors have become less important relative to family wealth in determining
educational attainments. To make the analysis more tractable, the rest of this section will
focus only on enrolment decisions at the upper secondary and college levels.

To capture an overall picture of enrolment decisions at these two education levels, |
show in parts A, B, and C of Table 1 the estimated upper secondary attendance, high school
completion, and college enrolment rates for males across the three cohorts — with and without

adjusting for long-run family factors. The upper secondary attendance rate gaps by family
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wealth quartiles are shown in Table 2. Note that the gaps and their associated standard errors
are calculated using equations (5) and (6), respectively. The raw or unadjusted difference in
attendance rates between the highest and lowest wealth quartiles narrows slightly from 0.42
in the 1991 cohort to 0.41 in the 2008 cohort. The attendance rates for youths in wealth
Quartiles 2 and 3 increased much faster, with the unadjusted gaps to the highest quartile
falling from 0.37 and 0.28 in 1991 to 0.25 and 0.18 in 2008.

Cross cohort comparison between the unadjusted and adjusted attendance rate gaps
reveals the changing importance of long-run family factors versus family wealth in enrolling
in the upper secondary level. The last column of Table 2 shows the proportion of the
unadjusted gap in attendance rate due to long-run family factors. There appears to be a
declining importance of long-run family factors relative to family wealth in determining
enrolment decisions at this schooling level for later cohorts. This is likely a consequence of a
series of government policies enacted after the mid-1990s to provide universal access to basic
education, with free tuition up to completion of high school.” An implicit no-fail policy in
Thailand’s public schools also ensures that scholastic ability (which is likely to be highly
correlated with long-run family factors) plays a subsidiary role in upper secondary enrolment
and completion. As a result, it is likely that those individuals in the later cohorts who decided
to quit school before reaching grade 10 did so because of the high indirect costs of schooling
associated with foregone earnings.

The evolution of college enrolment rates and the disparities among family wealth
quartiles can be analyzed analogously and the estimation results for males are displayed in
Tables 1C and 3, respectively. In contrast to the reduction in upper secondary enrolment
disparity discussed in the preceding paragraph, Table 3 shows the raw difference in college
enrolment rates between the highest and lowest family wealth quartiles increasing
substantially from 0.24 in the 1991 cohort to 0.37 in the 2008 cohort. The gap between the
two middle wealth groups and the highest quartile also increases over the same period, albeit
at a much slower pace. Although long-run family factors play a larger role in the decision to
go to college compared to upper secondary attendance, the last column of Table 3 again
shows a declining importance of long-run family factors relative to family wealth in

determining college enrolment for the three cohorts.

"1t is for the first time stipulated in the 1997 Constitution of the Kingdom of Thailand (Section 43) that all Thai
people will have an equal right to receive quality basic education for at least 12 years free of charge (cited in
Chapter 2.1 of “Education in Thailand 2004” Report—Office of the Education Council (OEC), Ministry of
Education, The Kingdom of Thailand).
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The college attendance rate discussed up to this point refers to college enrolment
relative to youth population by family wealth quartile. To make the analysis of college
enrolment decision in this paper comparable to existing literature, I now redefine college
enrolment to be measured relative to the sub-population of high school completers. The
resulting college enrolment rate gaps are presented in Table 4. From 1991 to 2008, the
unadjusted differences in college enrolment rates between the highest and other family wealth
quartiles are seen to decline for high school completers. Although the situation has improved
over the years, youths from poor families are still very much under-represented in the pool of
high school completers as seen in the first column of Table 4.

In order to make statements about credit constraint in terms of college enrolment, |
assume that individuals in the highest wealth quartile are not credit constrained in their
decision to enrol in college. Under this assumption, it is possible to compute the percentage
of constrained high school completers comparable to those calculated in Carneiro and
Heckman (2002). Specifically, the percentage of high school graduates from family wealth
quartile j credit constrained in their decision to enrol in college is calculated using the

following formula:

(rl;r (sch213|Dg4) _ Pr (sch213|Dq}.')) ( 4zvq,-Pr (sch=12|Dqj) ) )
r(sch=12|Dq4)  Pr(schz12|Dqj) Yk —1 NgiPr (sch=12|Dgk)

where the negative of the first term in equation (7) is the college enrolment rate gap between
high school completers in wealth quartile j and the highest quartile, the second term in the
equation is the proportion of high school completers from the j* quartile, Pr(sch >
12|Dqj) = Pr(sch = 12|Dgqj) + Pr(sch = 13|Dqj), and Ng is the total number of
individuals from wealth quartile k in the youth population. Summing across the first three
wealth quartiles gives the overall percentage of people constrained.

Table 4 also reports the unadjusted and adjusted estimates of the percentage of high
school completer population credit constrained overall and broken down into family wealth
quartiles. Two important observations can be made here. First, there is a discernible increase
in the unadjusted overall percentage of people who are credit constrained—from 6.51 percent
in the 1991 cohort to 10.07 percent in the 2008 cohort although all enrolment rate gaps are
observed to have fallen. The rise in the overall percentage of people constrained is thus due to
the increased representation of youths from the lower family wealth quartiles in the high
school completer pool. Secondly, the larger increase in the adjusted overall percentage of

people constrained from 2.42 percent to 7.24 percent across the same cohorts indicates that
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the effects of long-run family factors relative to family wealth have declined considerably,
which is clearly evident from the last column of Table 4.

The surge in the relative importance of family wealth could have resulted from the
rapidly increasing cost of college education. It also could be attributed to the surge in college
attendance across cohorts by wealthier individuals with relatively less favorable long-run
family factors. If the long-run factors are highly correlated with scholastic ability, then it can
be concluded that relatively rich and less able youths account for a larger share of the recent
increase in college enrolment. However, without a direct measure of cognitive ability, this is
at best a speculation. Furthermore, omitting ability from the underlying regression model will
likely result in the adjusted estimates of the college enrolment gaps® and the corresponding

credit constraint measures to be too high.

6. Conclusion

| have attempted to investigate changes in the relative importance of family wealth versus
long-run family backgrounds in determining the educational attainment of youths in three
different cohorts in 1991, 1997, and 2008. Each cohort was divided into groups and placed in
four quartiles in accordance with their family wealth—the poorest group in Quartile 1 and the
wealthiest in Quartile 4. To directly test the roles of family wealth and other long-run family
factors that are perceived to be important in developing scholastic ability in children, |
estimated schooling attainment distributions by family wealth quartile with and without
adjusting for differences in the long-run family factors to obtain the “adjusted” and
“unadjusted” distributions, respectively. This approach enables straightforward comparison
of enrolment decisions at all schooling levels between individuals in the different family
wealth quartiles.

Following existing literature on the subject, | analyzed the school enrolment rate gaps
of the youth in the four wealth quartiles. Two particular schooling levels—upper secondary
and college—were given special interest in this paper. The study finds the effect of family
wealth on schooling attainment greatly diminished for the 1991 cohort once long-run family
factors are controlled for. The influence of family wealth would have been shown to decline

further if a direct measure of scholastic ability could be conditioned in the regression.

8Using NLSY79, Carneiro and Heckman (2002) find strong family income effects in college enrolment for
white males when they do not condition on AFQT scores. The resulting estimated gaps by quartile to the highest
quartile presented in Table 3 in their paper are 0.105 (S.E. 0.037), 0.078 (S.E. 0.033), and 0.068 (S.E. 0.031),
respectively. However, when they do condition on AFQT scores they find that the enrolment gaps are not jointly
significantly different from zero at conventional levels.
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Unfortunately, such a measure is not available and as a result, the adjusted enrolment rate
gaps estimated in this paper are likely to be exaggerated.

The study shows a decline in the importance of long-run family factors relative to
family wealth in determining enrolment decisions at the upper secondary level in the 1999
and 2008 cohorts. | attribute this to Thailand government’s initiatives to provide its citizens
universal access to basic education up to high school completion with an implicit no-fail
policy in schools. These policies would result in scholastic ability (which is likely to be
correlated with the long-run factors) playing a subsidiary role in upper secondary attendance
and completion. In a tuition-free environment, those left behind must be ill-prepared
academically, or are constrained by non-tuition costs or other indirect costs associated with
foregone earnings. The last source of upper secondary attendance gap can be addressed by an
income supplement policy targeted at the constrained population.

On college enrolment, the study finds that long-run family effects are more important
at this level, compared to upper secondary school (Table 4). However, it also finds that more
high school completers are borrowing constrained today for two reasons: first, there are more
people from lower family wealth quartiles in the high school completer pool, and second, the
considerable decline in the importance of long-run family factors relative to family wealth. |
suspect that the increasing relative importance of family wealth could arise if wealthier and
academically less-able youths account for a larger share of the recent increase in college
enrolment. Again, a direct measure of cognitive ability is needed to confirm this suspicion.

An important conclusion to be drawn from this study is that although borrowing
constraints may have affected more youths in recent years, differences in long-run family
factors still account for much of the gaps (possibly more than what is due to family wealth if
ability can be adequately controlled for in the model) in college enrolment between the rich
and the poor. For the government to redress existing education inequality, it is not enough to
make short-run interventions (through income support, tuition subsidy, or expansion of
student loan program) only during a child’s late adolescent years.

Thailand has done well in increasing access to basic education. It now needs to tackle
the more challenging task of overcoming wealth-related inequality in college preparedness
from an early age by providing good child care facilities in poor communities and eliminating
the huge disparity in the quality of basic education provided by resource-poor and resource-

rich schools.
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TABLE 1A. MALE UPPER SECONDARY ENROLMENT RATES

Unadjusted Adjusted
1991 1997 2008 1991 1997 2008
ql 0.043 0.184 0.368 0.081 0.223 0.367
q2 0.098 0.321 0.525 0.150 0.358 0.548
93 0.188 0.427 0.599 0.225 0.447 0.634
q4 0.468 0.642 0.775 0.350 0.590 0.744
TABLE 1B. MALE HIGH ScHooL COMPLETION RATES
Unadjusted Adjusted
1991 1997 2008 1991 1997 2008
ql 0.041 0.177 0.358 0.078 0.216 0.358
q2 0.094 0.313 0.514 0.145 0.349 0.538
93 0.183 0.417 0.589 0.219 0.437 0.624
q4 0.459 0.633 0.768 0.342 0.581 0.736
TABLE 1C. MALE COLLEGE ENROLMENT RATES
Unadjusted Adjusted
1991 1997 2008 1991 1997 2008
ql 0.011 0.080 0.145 0.027 0.104 0.148
q2 0.030 0.167 0.255 0.055 0.191 0.277
93 0.071 0.246 0.319 0.090 0.257 0.354
q4 0.253 0.445 0.514 0.161 0.383 0.474
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TABLE 2. MALE UPPER SECONDARY ENROLMENT RATE GAPS TO THE HIGHEST QUARTILE

Unadjusted Gap 1991 Adjusted Gap 1991 % long-
run
Coef. S.E* z-stat Coef. S.E* z-stat factors
ql-q4 -0.424 (0.015) -28.65 -0.270 (0.017) -15.70 36.47
g2-q4 -0.370 (0.016) -23.80 -0.200 (0.017) -11.89 45.83
g3-q4 -0.279 (0.016) -17.35 -0.125 (0.016) -8.02 55.08
Unadjusted Gap 1997 Adjusted Gap 1997
ql-g4 -0.458 (0.017) -27.13 -0.368 (0.020) -18.62 19.78
g2-q4 -0.321 (0.017) -19.40 -0.233 (0.018) -12.82 27.39
g3-g4 -0.215 (0.016) -13.23 -0.144 (0.016) -8.83 33.34
Unadjusted Gap 2008 Adjusted Gap 2008
ql-g4 -0.408 (0.016) -26.27 -0.377 (0.019) -19.93 7.59
g2-q4 -0.251 (0.014) -17.80 -0.196 (0.016) -12.22 21.93
g3-g4 -0.176 (0.013) -13.38 -0.110 (0.014) -7.98 37.52

Note: * Delta method standard errors

TABLE 3. MALE COLLEGE ENROLMENT RATE GAPS TO THE HIGHEST QUARTILE

Unadjusted Gap 1991 Adjusted Gap 1991 % long-
run
Coef. SE* z-stat Coef. SE* z-stat factors
ql-g4 -0.242 (0.014) -17.71 -0.134 (0.010) -12.92 44.68
g2-q4 -0.223 (0.013) -16.90 -0.106 (0.010) -10.58 52.51
03-g4 -0.182 (0.013) -14.43 -0.070 (0.015) -4.82 61.22
Unadjusted Gap 1997 Adjusted Gap 1997
q1-g4 -0.365 (0.015) -24.79 -0.278 (0.016) -17.41 23.72
02-94 -0.278 (0.015) -18.57 -0.192 (0.016) -12.24 30.96
g3-g4 -0.199 (0.015) -12.94 -0.125 (0.015) -8.56 37.04
Unadjusted Gap 2008 Adjusted Gap 2008
gl-g4 -0.369 (0.014) -26.68 -0.325 (0.017) -18.71 11.87
g2-g4 -0.259 (0.014) -17.89 -0.197 (0.017) -11.62 24.00
g3-g4 -0.195 (0.015) -13.31 -0.120 (0.016) -7.67 38.43

Note: * Delta method standard errors
% long-run factors = 1-(Adjusted Gap/ Unadjusted Gap)
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TABLE 4. COLLEGE ENROLMENT RATE GAPS TO THE HIGHEST QUARTILE FOR HIGH

ScHooL COMPLETERS AND PERCENTAGE OF PEOPLE CREDIT CONSTRAINED — MALE

Unadjusted Adjusted % long-
Composition Enrolment % Enrolment % run
(%) Gap Constrained Gap Constrained factors
1991
Quartile 1 211 -0.290 0.61 -0.124 0.26 57.30
Quartile 2 9.52 -0.230 2.19 -0.091 0.86 60.67
Quartile 3 22.90 -0.162 3.70 -0.057 1.30 64.96
Quiartile 4 65.48 - - - -
Total 100.00 6.51 2.42
1997
Quartile 1 5.42 -0.252 1.36 -0.175 0.95 30.34
Quartile 2 16.29 -0.169 2.76 -0.112 1.82 33.98
Quiartile 3 28.81 -0.113 3.27 -0.070 2.02 38.11
Quartile 4 49.49 - - - -
Total 100.00 7.39 4.79
2008
Quartile 1 9.02 -0.265 2.39 -0.229 2.07 13.60
Quartile 2 2241 -0.174 391 -0.130 291 25.63
Quartile 3 29.39 -0.128 3.77 -0.077 2.27 39.68
Quartile 4 39.18 - - - -
Total 100.00 10.07 7.24

Note: % Constrained is calculated using equation (7)
% long-run factors = 1-(Adjusted Gap/ Unadjusted Gap)
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FIGURE 6A. MALE SCHOOLING ATTAINMENT DISTRIBUTIONS BY FAMILY WEALTH

QUARTILE — UNADJUSTED (LEFT) AND ADJUSTED (RIGHT) FOR LONG-RUN FAMILY
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FIGURE 7A. DIFFERENCES IN MALE SCHOOLING ATTAINMENT FROM THE HIGHEST

WEALTH QUARTILE-UNADJUSTED (LEFT) AND ADJUSTED (RIGHT) FOR LONG-RUN

FAMILY FACTORS (1991 COHORT)
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FIGURE 7B. 1997 COHORT
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FIGURE 7C. 2008 COHORT
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TABLE Al. SAMPLE DESCRIPTIVE STATISTICS (MALE)

SES 1990/1992 SES 1996/1998 SES 2007/2009
Mean S.D. Mean S.D. Mean S.D.
Schooling level
Upper primary and lower (0,6 years) 0.635 (0.482) 0.388 (0.487) 0.153 (0.360)
Some lower secondary (7,8 years) 0.026 (0.160) 0.027 (0.161) 0.024 (0.153)
Lower secondary (9 years) 0.128 (0.334) 0.186 (0.389) 0.246 (0.430)
Some upper secondary (10,11 years) 0.044 (0.205) 0.102 (0.303) 0.180 (0.384)
High school graduate (12 years) 0.119 (0.323) 0.199 (0.400) 0.236 (0.424)
Some college and higher (>13 years) 0.049 (0.215) 0.098 (0.298) 0.163 (0.369)
Age 19.429 (2.454) 19.420 (2.528) 19.517 (2.605)
Father's highest educational attainment
Primary and lower 0.779 (0.415) 0.734 (0.442) 0.616 (0.486)
Some high school 0.034 (0.182) 0.051 (0.220) 0.078 (0.268)
High school graduate 0.020 (0.139) 0.018 (0.133) 0.071 (0.256)
Some college 0.004 (0.061) 0.011 (0.106) 0.024 (0.152)
College graduate 0.014 (0.119) 0.022 (0.146) 0.048 (0.213)
Father absent 0.148 (0.356) 0.164 (0.370) 0.164 (0.370)
Mother's highest educational attainment
Primary and lower 0.919 (0.273) 0.875 (0.330) 0.737 (0.441)
Some high school 0.018 (0.132) 0.028 (0.165) 0.061 (0.239)
High school graduate 0.006 (0.080) 0.015 (0.121) 0.062 (0.242)
Some college 0.006 (0.075) 0.009 (0.094) 0.020 (0.139)
College graduate 0.008 (0.087) 0.020 (0.142) 0.046 (0.209)
Mother absent 0.044 (0.205) 0.052 (0.223) 0.075 (0.263)
Household size 5.414 (1.853) 4.985 (1.762) 4.312 (1.601)
Household socioeconomic class:
Farm operators, mainly owning land 0.412 (0.492) 0.287 (0.452) 0.206 (0.404)
Farm operators, mainly renting land 0.057 (0.232) 0.049 (0.217) 0.049 (0.217)
Fishing, forestry, hunting, agri services 0.010 (0.099) 0.009 (0.097) 0.024 (0.153)
Entrepreneurs, trade and industry 0.123 (0.329) 0.166 (0.372) 0.195 (0.396)
Professional, technical and managerial 0.029 (0.169) 0.045 (0.207) 0.081 (0.273)
Laborers 0.101 (0.301) 0.084 (0.277) 0.053 (0.224)
Other employees 0.210 (0.407) 0.281 (0.450) 0.278 (0.448)
Economically inactive households 0.058 (0.233) 0.078 (0.268) 0.114 (0.318)
Region of residence
Bangkok 0.086 (0.280) 0.095 (0.294) 0.098 (0.298)
Other central 0.214 (0.410) 0.214 (0.410) 0.219 (0.414)
North 0.196 (0.397) 0.168 (0.374) 0.168 (0.374)
Northeast 0.358 (0.479) 0.374 (0.484) 0.370 (0.483)
South 0.146 (0.354) 0.148 (0.355) 0.145 (0.352)
Area of residence
Urban (Municipal areas) 0.142 (0.349) 0.162 (0.368) 0.275 (0.447)
Rural (Non-municipal areas) 0.858 (0.349) 0.838 (0.368) 0.725 (0.447)
Family monthly income Quartile 1 4535 (2.418) 6.167 (3.436) 7.146 (4.057)
Family monthly expenditure Quartile 1 3.603 (0.673) 4.332 (0.845) 5.591 (1.142)
Family monthly income Quartile 2 6.461 (4.222) 9.096 (5.791) 10.999 (5.785)
Family monthly expenditure Quartile 2 5.631 (0.707) 6.802 (0.797) 9.200 (1.194)
Family monthly income Quartile 3 9.688 (6.641) 13.405 (10.494) 17.256 (12.166)
Family monthly expenditure Quartile 3 8.712 (1.366) 10.557 (1.452) 14.479 (2.151)
Family monthly income Quartile 4 24.934 (38.119) 32.277 (33.549) 42.920 (41.915)
Family monthly expenditure Quartile 4 22.172 (17.453) 25.540 (16.664) 33.705 (19.310)
Sample size 5,630 8,685 11,982

Note: Monthly income and expenditure are expressed in ‘000 baht.
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TABLE A2. SAMPLE DESCRIPTIVE STATISTICS (FEMALE)

SES 1990/1992 SES 1996/1998 SES 2007/2009
Mean S.D. Mean S.D. Mean S.D.
Schooling level
Upper primary and lower (0,6 years) 0.656 (0.475) 0.378 (0.485) 0.085 (0.279)
Some lower secondary (7,8 years) 0.013 (0.111) 0.011 (0.107) 0.010 (0.101)
Lower secondary (9 years) 0.085 (0.280) 0.149 (0.356) 0.185 (0.388)
Some upper secondary (10,11 years) 0.053 (0.224) 0.129 (0.335) 0.234 (0.423)
High school graduate (12 years) 0.126 (0.332) 0.207 (0.405) 0.265 (0.441)
Some college and higher (>13 years) 0.067 (0.249) 0.126 (0.332) 0.221 (0.415)
Age 19.451 (2.519) 19.435 (2.551) 19.484 (2.677)
Father's highest educational attainment
Primary and lower 0.759 (0.428) 0.705 (0.456) 0.618 (0.486)
Some high school 0.034 (0.181) 0.045 (0.207) 0.079 (0.270)
High school graduate 0.017 (0.129) 0.026 (0.159) 0.066 (0.249)
Some college 0.006 (0.078) 0.009 (0.094) 0.020 (0.140)
College graduate 0.015 (0.122) 0.023 (0.151) 0.047 (0.211)
Father absent 0.169 (0.375) 0.192 (0.394) 0.170 (0.376)
Mother's highest educational attainment
Primary and lower 0.909 (0.288) 0.868 (0.339) 0.746 (0.435)
Some high school 0.021 (0.142) 0.032 (0.177) 0.069 (0.253)
High school graduate 0.007 (0.083) 0.014 (0.119) 0.054 (0.226)
Some college 0.004 (0.064) 0.008 (0.091) 0.021 (0.145)
College graduate 0.009 (0.092) 0.021 (0.142) 0.045 (0.207)
Mother absent 0.051 (0.220) 0.056 (0.231) 0.065 (0.247)
Household size 5.471 (1.839) 5.054 (1.749) 4.392 (1.638)
Household socioeconomic class
Farm operators, mainly owning land 0.422 (0.494) 0.294 (0.455) 0.198 (0.399)
Farm operators, mainly renting land 0.046 (0.208) 0.043 (0.202) 0.046 (0.210)
Fishing, forestry, hunting, agri services 0.005 (0.072) 0.005 (0.069) 0.017 (0.128)
Entrepreneurs, trade and industry 0.128 (0.334) 0.171 (0.377) 0.200 (0.400)
Professional, technical and managerial 0.038 (0.190) 0.046 (0.210) 0.080 (0.271)
Laborers 0.084 (0.278) 0.068 (0.252) 0.044 (0.205)
Other employees 0.212 (0.409) 0.289 (0.453) 0.269 (0.443)
Economically inactive households 0.065 (0.246) 0.084 (0.278) 0.146 (0.353)
Region of residence
Bangkok 0.093 (0.291) 0.092 (0.289) 0.106 (0.308)
Other central 0.211 (0.408) 0.212 (0.409) 0.215 (0.411)
North 0.175 (0.380) 0.157 (0.364) 0.158 (0.365)
Northeast 0.387 (0.487) 0.403 (0.491) 0.390 (0.488)
South 0.133 (0.340) 0.135 (0.342) 0.130 (0.337)
Area of residence:
Urban (Municipal areas) 0.154 (0.361) 0.160 (0.366) 0.277 (0.448)
Rural (Non-municipal areas) 0.846 (0.361) 0.840 (0.366) 0.723 (0.448)
Family monthly income Quartile 1 4.482 (2.270) 6.113 (3.452) 6.961 (3.727)
Family monthly expenditure Quartile 1 3.598 (0.665) 4.353 (0.827) 5.677 (1.129)
Family monthly income Quartile 2 6.530 (4.379) 8.678 (4.633) 10.827 (6.336)
Family monthly expenditure Quartile 2 5.645 (0.692) 6.825 (0.807) 9.205 (1.204)
Family monthly income Quartile 3 9.683 (6.235) 13.477 (8.691) 17.252 (10.853)
Family monthly expenditure Quartile 3 8.740 (1.326) 10.478 (1.426) 14.585 (2.178)
Family monthly income Quartile 4 24.558 (37.568) 35.135 (52.916) 43.418 (68.876)
Family monthly expenditure Quartile 4 22.803 (21.178) 25.314 (17.158) 33.891 (19.154)
Sample size 5,418 7,898 10,788

Note: Monthly income and expenditure are expressed in *000 baht
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TABLE A3. CENSORED ORDERED PROBIT ESTIMATION RESULTS

Male Female
VARIABLES 1991 1997 2008 1991 1997 2008
Age 2.255 0.288 0.298 1.059 3.358* 2.914*
(2.048) (1.749) (1.432) (2.130) (1.812) (1.646)
Age? -0.127 -0.029 -0.032 -0.056 -0.202** -0.178**
(0.104) (0.088) (0.072) (0.108) (0.091) (0.083)
Age® 0.002 0.001 0.001 0.001 0.004** 0.003**
(0.002) (0.001) (0.001) (0.002) (0.002) (0.001)
Father's Highest Educational Attainment: (Primary)
Some high school 0.601*** 0.776*** 0.390%*** 0.697*** 0.711%** 0.203***
(0.096) (0.087) (0.058) (0.096) (0.097) (0.071)
High school graduate 0.902%*** 0.741%** 0.522*** 0.625%** 0.375** 0.349%**
(0.281) (0.122) (0.059) (0.143) (0.168) (0.085)
Some college 0.592* 0.967*** 0.610*** 0.809** 0.703** 0.646***
(0.350) (0.275) (0.116) (0.319) (0.318) (0.135)
College graduate 0.811*** 0.271 0.732%** 0.454** 0.267 0.647***
(0.225) (0.255) (0.128) (0.231) (0.339) (0.192)
Father absent 0.015 -0.005 0.070* -0.022 -0.112** -0.158***
(0.065) (0.050) (0.042) (0.061) (0.051) (0.048)
Mother's Highest Educational Attainment: (Primary)
Some high school 0.531*** 0.426*** 0.218*** 0.755%** 0.459%** 0.156**
(0.151) (0.119) (0.066) (0.149) (0.158) (0.073)
High school graduate 0.813*** 0.763*** 0.335*** 1.304*** 0.38 0.468***
(0.204) (0.188) (0.071) (0.209) (0.262) (0.107)
Some college 0.776*** 0.788*** 0.456*** 1.015** 1.628*** 0.769***
(0.283) (0.249) (0.145) (0.440) (0.302) (0.178)
College graduate 1.114%** 0.932** 0.579*** 1.012%** 1.090*** 0.437**
(0.234) (0.366) (0.121) (0.273) (0.303) (0.203)
Mother absent 0.099 -0.07 -0.077 -0.011 -0.034 -0.073
(0.095) (0.079) (0.057) (0.096) (0.081) (0.072)
Household size -0.107***  -0.121***  -0.126***  -0.125***  -0.170***  -0.188***
(0.013) (0.012) (0.010) (0.014) (0.012) (0.011)
Household Expenditure Quartile: (1st Quartile)
2nd Quartile 0.475*** 0.488*** 0.520*** 0.343*** 0.475*** 0.445***
(0.093) (0.061) (0.047) (0.107) (0.068) (0.054)
3rd Quartile 0.826*** 0.766*** 0.768*** 0.788*** 0.828*** 0.760%***
(0.091) (0.062) (0.049) (0.103) (0.068) (0.058)
4th Quartile (Highest) 1.276*** 1.196*** 1.119*** 1.200*** 1.290*** 1.240%**
(0.095) (0.070) (0.060) (0.107) (0.078) (0.074)
SES Class: (Farm operators, mainly owning land)
Farm operators, mainly renting land -0.323*** -0.281*** -0.174** -0.087 -0.055 -0.104
(0.101) (0.085) (0.072) (0.123) (0.095) (0.082)
Fishing, forestry, hunting, agricultural services -0.828*** -0.407** -0.457*** -0.774*** -0.203 -0.448***
(0.221) (0.159) (0.103) (0.257) (0.181) (0.111)
Entrepreneurs, trade, industry, and service 0.432%** 0.051 -0.130** 0.415%** 0.244*** -0.097*
(0.072) (0.059) (0.051) (0.071) (0.063) (0.059)

Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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TABLE A3. CENSORED ORDERED PROBIT ESTIMATION RESULTS (CONTINUED)

Male Female
VARIABLES 1991 1997 2008 1991 1997 2008
Professional, technical, and managerial 0.659*** 0.481*** 0.152* 1.062%** 0.436*** 0.176*
(0.165) (0.168) (0.086) (0.135) (0.137) (0.107)
Laborers -0.540%*** -0.670*** -0.431*** -0.381*** -0.445%** -0.358***
(0.089) (0.074) (0.076) (0.098) (0.081) (0.087)
Other employees 0.214%** -0.192*** -0.345%** 0.295*** -0.071 -0.297***
(0.061) (0.050) (0.046) (0.066) (0.051) (0.053)
Economically inactive households 0.448*** 0.202*** -0.067 0.452%** 0.087 -0.167***
(0.095) (0.076) (0.057) (0.102) (0.077) (0.061)
Region of residence: (Bangkok)
Other central -0.207** -0.054 -0.263*** -0.361*** -0.108 -0.445%**
(0.085) (0.101) (0.068) (0.078) (0.114) (0.079)
North -0.199** 0.098 0.020 -0.361*** -0.036 -0.260***
(0.088) (0.104) (0.074) (0.086) (0.119) (0.087)
Northeast -0.425%** -0.122 -0.083 -0.500%** -0.304*** -0.420***
(0.087) (0.103) (0.072) (0.082) (0.116) (0.084)
South -0.099 -0.024 -0.440%** -0.116 -0.071 -0.416***
(0.088) (0.106) (0.074) (0.085) (0.119) (0.088)
Area of residence: Non-municipal areas -0.382*** -0.240%** -0.040 -0.569%** -0.488*** -0.069*
(0.060) (0.053) (0.031) (0.061) (0.060) (0.037)
1992 -0.012 0.117***
(0.043) (0.045)
1998 0.222%** 0.308***
(0.036) (0.038)
2009 0.080%*** 0.079**
(0.030) (0.034)
All observations 5,630 8,685 11,982 5,418 7,898 10,788
Censored observations 1,101 2,772 3,839 1,086 2,676 4,210

Notes: 1) Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1

2) Threshold parameters were omitted.

3) The “1991” columns include observations from 1990 and 1992.
4) The “1997” columns include observations from 1996 and 1998.
5) The “2008” columns include observations from 2007 and 2009.
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TABLE A4. FEMALE UPPER SECONDARY ENROLMENT RATES

Unadjusted Adjusted
1991 1997 2008 1991 1997 2008
gl 0.050 0.211 0.539 0.110 0.269 0.529
q2 0.092 0.341 0.647 0.163 0.397 0.676
g3 0.219 0.477 0.738 0.259 0.504 0.768
g4 0.518 0.708 0.894 0.374 0.643 0.875
TABLE A5. FEMALE HIGH ScHooL COMPLETION RATES
Unadjusted Adjusted
1991 1997 2008 1991 1997 2008
gl 0.048 0.208 0.533 0.107 0.265 0.524
92 0.089 0.337 0.642 0.159 0.393 0.671
g3 0.215 0.473 0.733 0.254 0.499 0.763
g4 0.512 0.704 0.891 0.368 0.639 0.872
TABLE A6. FEMALE COLLEGE ENROLMENT RATES
Unadjusted Adjusted
1991 1997 2008 1991 1997 2008
gl 0.015 0.116 0.264 0.047 0.155 0.258
92 0.033 0.211 0.362 0.073 0.251 0.393
a3 0.099 0.327 0.463 0.124 0.341 0.500
g4 0.319 0.561 0.697 0.197 0.476 0.660
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TABLE A7. FEMALE UPPER SECONDARY ENROLMENT RATE GAPS

TO THE HIGHEST QUARTILE

Unadjusted Gap 1991 Adjusted Gap 1991 % long-
run
Coef. SE* z-stat Coef. S.E* z-stat factors
gl-g4 -0.468 (0.016) -29.96 -0.264 (0.020) -13.10 43.55
g2-94 -0.426 (0.016) -27.42 -0.211 (0.019) -11.39 50.45
g3-94 -0.299 (0.017) -17.46 -0.115 (0.017) -6.82 61.42
Unadjusted Gap 1997 Adjusted Gap 1997
ql-q4 -0.497 (0.018) -27.99 -0.375 (0.021) -17.74 24.63
g2-q4 -0.367 (0.016) -23.63 -0.246 (0.018) -13.62 32.84
g3-q94 -0.231 (0.015) -14.90 -0.140 (0.016) -8.48 39.37
Unadjusted Gap 2008 Adjusted Gap 2008
q1-94 -0.355 (0.017) -20.77 -0.345 (0.020) -17.38 2.74
g2-q4 -0.247 (0.013) -19.37 -0.198 (0.014) -13.71 19.67
g3-q4 -0.156 (0.011) -14.00 -0.107 (0.011) -9.67 31.32

Note: * Delta method standard errors

TABLE A8.

FEMALE COLLEGE ENROLMENT RATE GAPS TO THE HIGHEST QUARTILE

Unadjusted Gap 1990-1992 Adjusted Gap 1990-1992 % long-
run
Coef. S.E* z-stat Coef. S.E* z-stat factors
ql-g4 -0.304 (0.013) -22.74 -0.150 (0.013) -11.85 50.68
g2-q4 -0.287 (0.013) -21.89 -0.124 (0.012) -10.43 56.67
g3-g4 -0.221 (0.013) -16.54 -0.072 (0.016) -4.44 67.18
Unadjusted Gap 1996-1998 Adjusted Gap 1996-1998
ql-g4 -0.445 (0.015) -28.74 -0.321 (0.018) -17.43 27.88
g2-q4 -0.350 (0.015) -23.36 -0.225 (0.017) -13.14 35.53
g3-g4 -0.234 (0.016) -14.83 -0.135 (0.016) -8.28 42.30
Unadjusted Gap 2007-2009 Adjusted Gap 2007-2009
ql-q4 -0.433 (0.018) -24.63 -0.402 (0.022) -18.07 7.22
g2-q4 -0.335 (0.016) -20.43 -0.267 (0.020) -13.19 20.21
g3-g4 -0.234 (0.016) -14.27 -0.161 (0.017) -9.24 31.35

Note: * Delta method standard errors
% long-run factors = 1-(Adjusted Gap/ Unadjusted Gap)
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TABLE A9. COLLEGE ENROLMENT RATE GAPS TO THE HIGHEST QUARTILE FOR HIGH

ScHooL COMPLETERS AND PERCENTAGE OF PEOPLE CREDIT CONSTRAINED (FEMALE)

Unadjusted Adjusted % long-
Composition Enrolment % Enrolment % run
(%) Gap Constrained Gap Constrained factors
1991
Quartile 1 1.90 -0.259 0.49 -0.098 0.19 62.05
Quartile 2 8.85 -0.259 2.29 -0.080 0.71 69.23
Quartile 3 23.23 -0.165 3.82 -0.045 1.04 72.68
Quiartile 4 66.02 - - - -
Total 100.00 6.61 1.94
1997
Quartile 1 4.35 -0.240 1.04 -0.161 0.70 32.77
Quartile 2 16.62 -0.170 2.82 -0.107 1.77 37.03
Quartile 3 28.15 -0.106 297 -0.062 1.74 41.50
Quiartile 4 50.88 - - - -
Total 100.00 6.84 422
2008
Quartile 1 8.62 -0.287 2.48 -0.264 2.28 8.10
Quartile 2 23.22 -0.218 5.05 -0.172 3.99 21.09
Quartile 3 28.60 -0.151 431 -0.103 2.94 31.78
Quartile 4 39.56 - - - -
Total 100.00 11.84 9.21

Notes: % Constrained is calculated using equation (7)
% long-run factors = 1-(Adjusted Gap/ Unadjusted Gap)
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