Educational Inequalities among Latin American Adolescents: Continuities and Changes over

the 1980s, 1990s and 2000s

Leticia Marteleto
Denisse Gelber
Celia Huber
University of Texas at Austin
Viviana Salinas

Universidad Catolica De Chile

Abstract

The goal of this paper is to examine recent trends in educational stratification for Latin American
adolescents growing up in three distinct periods: the 1980s, during severe recession; the 1990s, a
period of structural adjustments imposed by international organizations; and the late 2000s, when
most countries in the region experienced positive and stable growth. In addition to school
enrollment and educational transitions, we examine the quality of education through enrollment in
private schools, an important aspect of inequality in education that most studies have neglected.
We use nationally representative household survey data for the 1980s, 1990s and 2000s in Brazil,
Chile, Mexico and Uruguay. Our overall findings confirm the importance of macroeconomic
conditions for inequalities in educational opportunity, suggesting important benefits brought up by
the favorable conditions of the 2000s. However, our findings also call attention to increasing
disadvantages associated with the quality of the education adolescents receive, suggesting the
significance of the EMI framework and highlighting the value of examining the quality in addition
to the quantity of education in order to fully understand educational stratification in the Latin

American context.



1. Introduction

Recent research has shown that the trends in inequalities in educational opportunity in Latin
America sharply depart from those reported for the industrialized world (Torche, 2010). Latin
American countries exhibit an unprecedented strengthening of the association between parental
resources and educational attainment among cohorts growing up in the 1980s; this has been
attributed to the economic crisis that overwhelmed the region during the “lost decade™ (Torche,
2010). The 1980s were a peculiar time in Latin America because of severe debt crisis and
structural adjustments (Carrasco, 1999; Thorp, 1998). During this period, the region experienced a
sharp slowdown in schooling progress (Behrman, Duryea, & Szekely, 1999), and both short- and
long-term inequalities in educational opportunity widened. Parents reacted to high unemployment
by taking children out of school and often sending them to work (Duryea, Lam, & Levison, 2007),
which led to a widening of the long-term inequality in educational opportunity, particularly for
low-income children (Torche, 2010). Another consequence of the overall reforms of the 1980s and
1990s was a widening of earnings differentials, with increasing wage inequality across schooling
levels, which reinforced disparities in rates of return to education (Behrman et al., 1999). The
consequences of the economic downturn were so staggering that Berhman and colleagues claimed
that “unless there is a substantial surge in schooling accumulation after ages 15 and 18, which is
unlikely, the slowdown in schooling accumulation would continue and was likely to intensify”
(1999: 10).

After a decade of slow social and economic growth, several Latin American countries have
shown significant economic stability and steep growth in the 2000s. Although inequality still
remains high, particularly relative to other countries with the same per capita gross domestic
product (GDP), several countries in the region have shown signs of declining inequality, as
measured by the Gini coefficient (Lopez-Calva & Lustig, 2010). At the same time, throughout the
1990s and 2000s, the region experienced an unprecedented expansion of educational systems, with
most countries—most notably Brazil and Mexico—achieving universal enrollment in primary
education and consistently high enrollment levels in secondary education (Veloso 2009). Chile and
Uruguay had already reached universal levels of primary schooling in the 1960s, and recent

decades witnessed a steady expansion of secondary school enrollment.

" The 1980s are often referred to as the “lost decade” for Latin America because per capita income levels at the end of
the decade were generally below those at the start.



Because macroeconomic conditions are critical determinants of changes in social,
economic, and educational contexts, the favorable conditions of the 2000s have likely led to lower
levels of inequalities in educational opportunity, particularly when compared to the adverse
conditions of the 1980s. With a few exceptions, Uruguay being the most notable, those growing up
in the 2000s have seen decreasing levels of unequal educational opportunity.

The goal of this paper is to examine changes in inequalities in educational opportunity for
recent cohorts of adolescents in four Latin American countries: Brazil, Chile, Mexico, and
Uruguay. Together, these four countries have more than half of Latin America’s population.
Comparing inequalities of educational opportunities in these countries is also interesting because
Brazil and Mexico have traditionally had lower levels of education, while Chile and Uruguay have
presented the region’s higher levels of schooling. We analyze recent trends in educational
stratification for adolescents growing up in three distinct periods: the 1980s, during severe
recession; the 1990s, a period of structural adjustments imposed by international organizations;
and the late 2000s, when most Latin American countries experienced positive and stable growth.
We examine school enrollment and educational transitions. We also examine differences in the
quality of education through enrollment in private schools, an important aspect of inequality in

education that most studies have neglected.

2. Recent Social, Economic and Educational Trends in Latin America

Table 1 shows social, economic and educational indicators for each country for 1985-2005.
The 1980s low levels of GDP per capita in all four countries illustrate the unfavorable economic
conditions of the “lost decade.” With the exception of the 1995 crisis in Mexico and Chile’s
response to the Asian Tiger crisis, all countries experienced significant economic growth
throughout the 1990s, as measured by GDP per capita. Uruguay’s significantly lower GDP in 2005
than in 1995 reflects an early 2000s economic crisis. Because of such unfavorable economic
conditions, reflected by a decline in GDP per capita, Uruguay is the exception among the countries
we examine.

Table 1 also shows that the economic growth of the 2000s is not associated with decreases
in economic inequality as measured by the Gini coefficient. Latin American countries have
persistently ranked among the most unequal in the world. The Gini coefficient increased from

1985 to 1995 in Brazil and Chile but decreased slightly by the mid-2000s (Lopez-Calva & Lustig,



2010). This decline suggests that we may -see improvements in educational opportunity by the late
2000s. The Gini coefficient increased consistently in Mexico and Uruguay throughout the period,
revealing the same persistent and pervasive accumulation of resources in fewer hands that has
plagued most of Latin America for decades.

Table 1 shows significant differences in educational expenditures in the four countries.
Mexico is the only one of the four that significantly increased public spending on education, from
3.6% to 4.9% of the country’s GDP. In 1992, Mexico introduced major educational reforms?,
including decentralizing and introducing a new financing plan. There was also a push toward
evaluation and extending the number of school days (Zorrilla, 2002). The two most important
reforms were to make secondary education compulsory in 1993 and a change in curriculum in
2006, creating the National Baccalaureate System and the Sub-Secretary of Upper Secondary
Education. This educational expansion led to a steady increase in government educational
expenditures. Another strategy to increase attendance and completion rates was conditional cash
transfer programs targeting children and adolescents such as Progresa/Oportunidades. The impact
of Progresa/Oportunidades on school enrollment has been significant, particularly in secondary
education and among girls (Parker, 2003, 2005; Schultz, 2000).

Brazil, in contrast, considerably reduced its spending on education during the 1990s (Table
1). The Brazilian educational system has traditionally been problematic, with low educational
coverage, high grade repetition, low attainment, and problems with school access (Birdsall &
Sabot, 1996; Gomes-Neto & Hanushek, 1994). The low levels of educational attainment have been
associated with high fertility levels, economic problems, and lack of access to schools (Barros &
Lam, 1996; Birdsall & Sabot, 1996). Smaller cohorts of school-age children (Lam & Marteleto,
2008) and new educational policies since the mid-1990s have contributed to recent improvements
(Veloso, 2009). Yet a large proportion of Brazilian adolescents still end their educational careers at
the secondary level (Néri, 2009). For example, three in ten of Brazilian 17—18-year-olds were not
enrolled in school in 2007. Although the Brazilian schooling distribution has clearly expanded
over the last 15 years, important inequalities persist.

Since 1998, FUNDEF (Fundo de Desenvolvimento do Ensino Fundamental e Valorizagao
do Magistério) has redistributed federal funding for primary education. All states contribute

equally with 15% of their tax revenues, and funding allocation to municipalities depends on the

? National Agreement for the Modernization of Basic Education.



number of students enrolled in school. A second important policy, implemented in 2001, is Bolsa
Escola/Familia,’ a conditional cash-transfer program similar to Progresa/Oportunidades in Mexico,
with a focus on improving school enrollment and attendance and reducing child labor. Although
primary education in Brazil is now universal, enrollment in secondary schooling remains limited,
and Brazilian public schools are of lower quality than other countries in the region (Carnoy, Gove,
& Marshall, 2007).

Like Brazil, Uruguay showed slight spending declines between 1985 and 2005. Since 1986,
Uruguay’s educational policies have focused on infrastructure, curricular changes, and improving
teachers’ qualifications (Aristimufio, 2009; Cardozo, 2008). Educational policies have focused
particularly on secondary schooling in an effort to improve enrollment and quality in a context
where primary school enrollment has been universal for several decades. Although the latest
reform in 2009 made secondary education mandatory, only one-third of Uruguayan adolescents
complete this cycle. Recent policies in Uruguay have targeted early dropout and school delay,
focusing on the most vulnerable population and attempting to reincorporate dropouts into the
system (Aristimufio, 2009; Mancebo & Monteiro, 2009).

Although enrollment in middle and high school has increased throughout the period we
examine (Administracion Nacional de Educacion Publica, 2005), in 2004, enrollment rates
declined. This change cannot be explained by adolescents’ entry into the labor market, as two out
of three dropouts do not work, study, or seek employment (Cardozo 2008). Another important
issue in Uruguay’s educational system has been grade retention, as almost all students were
delayed in 2006. This is particularly alarming considering that delayed students have lower
chances of enrolling the following year.

Finally, in Chile, public spending on education declined considerably during the military
dictatorship and recovered throughout the 1990s (Cox, 2005). Chile ranks highest among the
countries we examine in share of the youth population enrolled. In 2009, 91% of children between
14 and 18 were attending high school. Chile’s primary school enrollment was universal by the end
of the 1960s, so its policies throughout the study period focused mainly on secondary education. It
is worth mentioning, however, that the mechanisms to achieve universal rates of primary schooling

in Chile included increases in school supply, teacher training, meal programs in schools, double

* Bolsa Familia provides cash for families on the basis of their income level and number and age of children, with a
limit of three children per family. The transfer is made directly to the mother or other female tutor, conditional on
children attending at least 85% of classes.



shifts in large urban schools, and scholarships for the poor (Nuiiez, 1982). Another unique feature
of the Chilean system is the introduction in the 1960s of a general track focused on college and a
vocational track oriented to prepare students for work. The Chilean system underwent an important
administrative reform in 1981, with decentralization and partial privatization. Three types of
schools were established: (1) municipal schools free of charge and funded by vouchers provided
by the Ministry of Education; (2) semiprivate schools funded by the Ministry of Education’s
vouchers but with extra fees since 1994; and (3) private schools administered by private parties
with no vouchers (MINEDUC, n.d.). Analysis of the Chilean voucher system suggests increases in
the advantages associated with private-voucher schools after the reform, in addition to the benefits
of attending private schools (Torche, 2005).

With compulsory secondary schooling in 2003, the government implemented two programs
to increase the attendance rates of children of low socioeconomic status (SES) and rural children.
Prorretencion provides subsidies to schools for every child enrolled in grades 7—12, provided they
attended school during the previous year (MINEDUC, n.d.), and Piso Rural provides funds to
small rural schools (MINEDUC, n.d.).

Overall in these countries, educational attainment, as measured by completed years of
schooling, has increased. By the mid-2000s, Latin American adolescents reached secondary school
at ever-higher rates, although levels of completion are still low. Table 1 confirms that enrollment
in primary school was universal by the mid-2000s in all four countries, whereas enrollment in
secondary school is still a challenge. School dropout rates are high among those ages 14 and older
(see last columns of Table 1). In all other countries, between 27% and 30% of adolescents do not
attend school, though attendance is steadily increasing in all countries.

Although there are similarities in the process of educational expansion over the last 35 years
in Latin America, there are also important differences. With the exception of Mexico, the gradual
increase in educational attainment has more heavily skewed the distribution of education. Although
all countries experienced unprecedented educational expansion during the period we examine, skill
upgrading was much more egalitarian in other parts of the world, such as in East Asia. Mean
educational attainment rose, but the dispersion of educational attainment also spread, which could
lead to higher inequality at subsequent levels of education. In the next section, we describe the

theoretical frameworks for examining the determinants of educational opportunity.



3. Determinants of educational opportunity

Educational outcomes are influenced by macro-structural forces, as well as school and family
factors (Buchman and Hannum 2001). Among the first, the state and macro-economic conditions
play central roles. While the state shapes the provision and quality of schools and promotes the
demand for education, in Latin America, the state has traditionally offered limited resources and is
highly dependent on international conditions. Macro-economic conditions are important
determinants of education because they can affect both the supply and demand for education
(Hannum and Buchman 2005). With an economic crisis and consequent structural adjustments,
governments have less to spend in education, with harmful consequences in the provision of
quality education. Macro-economic conditions have played an important role in Latin America due
to the volatile conditions the region has experienced. This is particularly true of the economic
crisis of the 1980s “lost decade” that affected the region as a whole, and Uruguay’s crisis in the
early 2000s.

The effect of macro-economic conditions on families investing in education is not as clear-
cut, and can result in less or more investments in children’s education. According to the income
effect idea, families take children out of school to cope with poor conditions and macroeconomic
crises, suggesting that families cannot afford to wait for long-term returns to education if that
enrollment reduces family income in the short run. This is particularly relevant in Latin America,
where adolescents’ work in informal markets is a survival strategy for many families (Orazem,
Sedlacek, & Tzannatos, 2009). The economic crisis of the 1980s was associated with increased
labor force participation and poorer school outcomes for Brazilian youth (Duryea et al., 2007). On
the other side of the spectrum, if families act according to the substitution effect, adolescents
would be more likely to be enrolled and progress in school in difficult times because of high
unemployment rates and diminishing opportunity costs of education. Families would be
substituting the short-run wages of adolescent employment for the long-run return of education,
which led to a strengthening of the long-term inequality in educational opportunity, particularly for
low-income children (Torche, 2010). What is unclear is the extent to which inequalities in
educational opportunity have changed as a result of the improved macroeconomic conditions of the
2000s.

Among the micro factors associated with education, family social origin, especially

parental education, is the most important predictor of children’s education in the Latin American



context (Barros & Lam, 1996; Costa-Ribeiro 2007 for Brazil; Contreras & Macias, 2002; Mizala &
Romaguera, 2000; Torche, 2005 for Chile; Administracion Nacional de Educacion Publica, 2003,
2005; Kaztman & Filgueira, 2001; Kaztman & Rodriguez, 2007 for Uruguay; Binder, 1998;
Binder & Woodruff, 2002; Giorguli-Saucedo, 2002 for Mexico). Less clear is the extent to which
the disadvantages associated with social origin have changed for adolescents as a result of
educational expansion and overall improved conditions of the late 1990s and 2000s.

In that regard, different theories have aimed to explain how educational expansion can
influence the effect of social origin on educational attainment. Modernization theory assumes that
with industrialization and the increasing requirement for skilled labor, educational expansion will
invariably reduce the influence of social origin in educational attainment (Treiman, 1970).
However, a large body of research has shown that educational expansion alone does not reduce the
relative advantages associated with higher social origin (Shavit & Blossfeld, 1993; Torche, 2010).
Social reproduction theory (Bourdieu & Passeron, 1977) posits that the educational system
reproduces social stratification. Thus, students from disadvantaged backgrounds are also
disadvantaged in the educational system, resulting in unequal educational opportunities. From this
theoretical perspective, educational expansion would increase access for low-SES students in the
initial grade levels, but inequality would remain in the upper levels.

Raftery and Hout (1993) argue that a process of “maximally maintained inequality” (MMI)
explains such persistent inequality, in that inequality will decrease through educational expansion
only when countries achieve universal enrollment rates at certain levels of education. MMI posits
that disadvantaged students gradually attain higher levels of education but that expansion depends
on the saturation of educational levels by advantaged classes. Once high school is universalized
among high-SES students, for example, this level would open up for low-SES students, and their
educational attainment chances would increase. This thesis would explain the bottlenecks that
some countries’ educational systems face in the last years of high school, for example.

Finally, the “efficiently maintained inequality” (EMI) framework assumes that even when
educational expansion leads to higher levels of education, other dimensions within the social
structure maintain inequality (Lucas, 2001). The EMI framework highlights the importance of
examining measures of school quality such as tracking and school sector (private versus public),
aspects that would function to set different chances of educational success and consequent labor

opportunities. Examining whether varied educational quality plays a significant role in educational



stratification for adolescents in secondary schooling ages is particularly important in the Latin

American context, where enrollment rates in secondary education have only recently reached

record levels. On the basis of the above theoretical frameworks, we offer the following hypotheses:

1. School enrollment: The associations between social origin and adolescents’ school enrollment

were weaker in the 1980s than in the 1990s and late 2000s because families were not pulling
adolescents out of school during economic crises, signaling a substitution effect. On the other
hand, if we find that the associations between family social origin and adolescents’ school
enrollment were stronger in the 1980s than in the 1990s and late 2000s, we would find support

for the notion that families acted on the basis of an income effect.

2. Educational transitions:

i

ii.

Primary schooling: We hypothesize that the associations between social origin and
adolescents’ likelihood of finishing primary schooling have weakened throughout the period
we examine. We expect the associations in the 1980s to be smaller in Chile and Uruguay,
where primary school enrollment was already universal, than in Brazil and Mexico. We also
expect that declines in the association were minimal in Chile and Uruguay, suggesting that
universalization of primary education would have already lessened the disadvantages
associated with social origin. For Brazil and Mexico, on the other hand, we expect steady
declines in the association over the last three decades.

Secondary schooling: We hypothesize that the associations between social origin and
adolescents’ likelihood of transitioning into secondary schooling have weakened throughout
the period we examine. In contrast to primary education, we expect that the magnitude of
this temporal decline varies in all countries but that the magnitude differs according to the
country’s stage of educational expansion. We expect weaker associations in Chile and
Uruguay and stronger associations in Brazil and Mexico, which would fit with the MMI

framework.

3. Sector of enrollment: We hypothesize that the association between social origin and private

school enrollment has gradually become stronger over the period we examine, suggesting a
strengthening of added forms of differentiation. The quality divide between public and private
schools in Latin America is particularly strong. We hypothesize that the EMI theory will be

confirmed; as education expands and enrollment in secondary schooling grows, the resulting



stronger social structures will conserve the privileges of higher SES through inequality in the
access to private schools.
4. Data and Methods

We use data from nationally representative household surveys for Brazil, Chile, Mexico,
and Uruguay. These surveys are carried out by the census bureaus in each country and are highly
comparable. For Brazil, we use data from the 1982, 1992, and 2007 PNAD (Pesquisa Nacional por
Amostra de Domicilio), a nationally representative, probability-based, stratified, multistage
household survey. The sampling design follows a three-step probabilistic procedure based first on
counties, then census tracts within counties, and finally households within sectors. For Chile, we
use nationally representative household data from 1987, 1992, and 2009 CASEN (Encuesta de
Caracterizacion Socioecondémica Nacional). In 1987 and 1992, CASEN was a stratified, multistage
cluster survey, whereas in 2009 it was geographically stratified, cluster, and two-staged. For
Mexico, we use nationally representative household data from 1984, 1992, and 2008 ENIGH
(Encuesta Nacional de Ingresos y Gastos de los Hogares). The ENIGH’s sample is probabilistic
within primary sampling units, stratified, multistage, and clustered, where the final selection unit is
the house and the observation unit is the household. For Uruguay, we use data from 1986, 1991,
and 2009 ECH (Encuesta Continua de Hogares), a representative survey of regions with 5,000
inhabitants or more (85% of the population) until 2006, and since then nationally representative,
including rural areas. The sampling is probabilistic, stratified, and multistage.

We use an analytic sample of 15- to 18-year-olds to address the question of whether
educational disadvantages associated with social origin narrowed or increased between the 1980s
and the late 2000s, including a qualitative measure of educational opportunity. The choice of using
15- to 18-year-olds is both theoretical and practical. Theoretically, these adolescents are at an age
when they should have completed primary schooling and transitioned into secondary education. In
practical terms, because the data sets we use are household surveys, the data lack information on
parents’ education for adolescents who do not live with their parents.* Because parents’ education

is one of the most important determinants of children’s schooling’, and most 15- to 18-year-olds

* Exceptions are the 1982 and 1996 PNADs where a special module on social mobility was implemented.

5 Despite its importance in studies of educational transitions, we do not include father’s occupation in our models for
four reasons. First, the codes for father’s occupation in the 1980s data for Mexico, Chile and Uruguay do not provide
sufficient detail for conversion into ISEI classifications. Second, there has been a great deal of change throughout the
three decades we examine in how occupations are classified by the agencies that collect the datasets. Third, because
we use household data, to include father’s occupation in our models we would need to examine only adolescents who
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live with at least one parent in Latin America,’ using this adolescent sample permits analyses of
educational attainment accounting for social origin. To accurately include mother’s education in
the models, we therefore restrict the analytical samples to children of the head of the household,
whether female or male, with a mother present.” We tested for differences in the samples of
children who do and who do not live with their mothers and found no significant differences
between the two groups.

While with its own sets of limitations that we consider in the discussion section below, our
analytical approach to study educational stratification using adolescents is a creative and much
needed way to handle the inexistence of data spanning across a lengthy period with information on
parents’ background in the countries we study and in most developing countries. This approach has
the significant strength of not depending on retrospective information for parents. For this reason,
this paper’s approach can easily be replicated to generate evidence on social stratification for
countries with similar data limitations, but where household and census data are generally
available. Replicating this paper’s protocol could significantly broaden the scope of research on
social stratification, with the potential to generate much needed comparative evidence for a wide
array of countries.

We use mother’s education as a measure of social origin for two main reasons. First,
because women are the primary caregivers in most families, maternal education affects how
children are reared beyond the benefits traditionally associated with economic and social capital.
Educated mothers enhance children’s social networks and cognitive skills because they have more
knowledge about what is needed for their children to succeed and more opportunities for turning
these assessments into reality (Augustine, Cavanagh and Crosnoe 2009). Second, as we discussed
above, due to the nature of household data, we have information on parental background only of

adolescents living with at least one parent. Because a higher proportion of adolescents live with

live with their fathers, which would limit our analytical sample more than examining adolescents living with their
mothers. Fourth, we examined father’s occupation using the ISEI classification for the years the data is available. We
found that results including and not including father’s occupation do not vary much.

% In Brazil, 84.3% of 15- to 18-year-olds are children of the head of the household in 1982; 82.6%, in 1992 and 82.2%
in 2007. In Chile, this proportion was 83.6% in 1987, 84.7% in 1992, and 77.7% in 2009. In Mexico, this proportion
was 84.5% in 1984, 83.1% in 1992, and 83.8% in 2008. In Uruguay, this proportion was 84.7% in 1986, 87.4% in
1991, and 87.4% in 2009.

7 Several researchers have used household data to examine a variety of outcomes of children and adolescents in Latin
America, following a similar approach (see Barros and Lam 1996; Behrman et al. 2001; Filgueira, Filgueira, and
Fuentes 2003; Marteleto forthcoming).
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their mothers than with their fathers, by using mother’s education we cover a larger proportion of
adolescents in our analytical sample.

We start with modeling school enrollment using logistic regression models for the 1980s,
1990s, and late 2000s in each country. We next implement similar models predicting completion
of primary schooling and transitioning into secondary school. These models are widely used to
examine inequality in educational opportunity, offering a flexible and less parametric way to
capture educational attainment. The equation representing these models is

Pr(Y = 1|X) = ®(X B),
where Pr denotes the probability of finishing primary or starting secondary schooling and X is a
vector of covariates described below. In our third set of models, we examine private school
enrollment, also using logistic regression. In all models, we control for adolescent’s sex, age,
mother’s education, household headship, log of household income per capita and level of
urbanization®. We also control for region of residence in Brazil and Mexico—Brazil’s five main
regions and Mexico’s seven main regions. We do not include region in the models for Chile and
Uruguay because regional differences disappear in those countries once urbanization level is
considered.

It is important to note that the four countries organize their educational systems differently.
In Brazil and Chile, primary education lasts eight years’ whereas in Mexico and Uruguay it lasts
six years. For comparability reasons, we examine the completion of primary education and the
transition to high school conditional on having finished the earlier cycle. This means that in Brazil
and Chile, we examine the transition to high school (Grade 9) conditional on the completion of
primary education (Grade 8). In Mexico and Uruguay, instead of examining transitions between
Grades 8 and 9, which are not meaningful in the educational systems of these countries, we also
examine the transition to high school but conditional on having completed middle school (Grade
9), where dropouts are more likely to happen.

We report robust standard errors that correct for clustering of multiple adolescents in the
same family. Because we expect that the inequalities in educational opportunity associated with

adolescents’ social origin have changed over time, we estimate the models separately by year. We

¥ Results from colinearity tests indicate that the models we estimated have no problem with multicolinearity. The
variance inflation factors (VIF) statistics for all our models are close to 1, indicating that the models we estimated have
no problem with multicolinearity.

? Starting in 2009, primary education in Brazil started to include 9 years of education.
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first determine the educational disadvantages associated with social origin for each country in the
1980s, 1990s, and late 2000s and then test for whether the difference in coefficients is statistically
significant in pooled models where we interact all variables with year.

Using household surveys to examine inequalities in educational opportunity enhances the
comparability of results over time and across countries, but this approach has limitations. An
important limitation of using information on changes in schooling attainment from cross-sectional
data is right censoring. If a large proportion of adolescents continues to attend school after the
survey, their schooling will tend to be underestimated. As with past research that used a similar
approach (Behrman et al., 2000; Duryea et al., 2007; Marteleto, Forthcoming), we conclude that
postsample schooling is unlikely to bias our comparisons on educational inequalities across
countries and over time in a significant way. First, 15- to 18-year-olds should have finished
primary schooling and transitioned into secondary schooling. Those who have not yet made the
transitions we examine because of grade repetition or school dropout have little chance to proceed
much further in their educational careers. Studies have shown that grade repetition has long-term
consequences, as it is an important predictor of ultimate schooling attainment in Latin America
(Gomes-Neto & Hanushek, 1994; PREAL, 2006). Second, although some adolescents will
continue to accumulate schooling after the surveys, the inequalities in education found at
adolescence will only increase with age. Research has shown that the increasing average schooling
in Latin American countries is a result of those at the top of the educational distribution gaining
more education and those at the bottom gaining less (Barros & Lam, 1996; Lam & Duryea, 1999).
Indeed, to demonstrate this important point, in Table 2 we follow a nationally representative cohort
of Brazilians at ages 10, 15, 20, 25, and 30.!° The table shows that although the distribution of
education as a cohort ages yields higher means of schooling, it also produces larger standard
deviations. The variation associated with completed years of education is amplified with age rather
than dissipated, suggesting that, if anything, our results would be conservative estimates of

inequalities in education in adulthood.

5. Descriptive Results

1" Because of the inexistence of panel data on education where we could follow the same sample as it ages, we follow
a nationally representative cohort at ages 10, 15, 20, 25 and 30 using the PNAD data to examine the educational
distribution of a cohort as it ages.
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Table 3 shows sample means and proportions by year and country. More than 60% of the
adolescents in all countries already lived in urban areas in the early 1980s. The proportion living in
urban areas is very high in Brazil, Chile, and Uruguay. Only in Mexico did fewer than 80% of
adolescents ages 15—18 live in urban areas in the late 2000s.

Mothers’ educational level has increased substantially in all countries throughout the 35-
year period. Chile and Uruguay had higher levels in the 1980s than Brazil and Mexico, and
continued to show higher levels in the late 2000s. Despite these increases, the countries are still
ranked in the same manner as in the early 1980s, with Brazil and Mexico showing similar and
lower levels of mother’s schooling than Chile and Uruguay.

Another relevant change, particularly between the 1990s and the late 2000s, is the increase
in the proportion of adolescents living in female-headed households, a desirable control of
educational outcomes that previous studies have not used because of data limitations. Although a
relatively small proportion of adolescents lived in these households in the early 1980s (13.86% in
Brazil, 17.30% in Chile, 11.41% in Mexico, 14.31% in Uruguay), by the late 2000s these
proportions increased substantially (28.29% in Brazil, 28.80% in Chile, 20.99% in Mexico,
34.53% in Uruguay).

Table 4 shows the proportion of adolescents enrolled in school, completing primary
schooling, transitioning into secondary schooling and enrolled in private school, by our covariates.
In all countries, the proportion of adolescents completing primary schooling saw a slow but
sustained improvement, especially between the 1980s and the 1990s. The improvement is most
striking in Brazil and in Mexico. This large improvement accelerated in the 1990s and 2000s; in
Brazil, for example, the proportion rose from 26.4% in 1992 to 63.0% in 2007. Although Chile and
Uruguay show the highest levels of primary school completion in the late 2000s, Uruguay shows
an unexpected reduction in the transition to high school, which we discuss in further detail below.

With the exception of Mexico, adolescent girls had an increasing advantage over
adolescent boys in finishing primary schooling in all countries. Also at an advantage are
adolescents in urban areas and in male-headed households. In all countries, adolescents with well-
educated mothers have a large advantage over those whose mothers have low or no formal
schooling. With a few exceptions, the overall patterns for transitioning into high school are similar

to the ones we discussed above for completing primary education.
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6. Multivariate Analysis

Figure 1 shows the coefficients of mother’s education and the probability of school enrollment in
the 1980s, 1990s, and 2000s by country. Table 1 in Appendix A shows the full set of coefficients
for the regressions we used to construct Figure 1. The coefficients representing our control
variables have the expected signs: older children and those in low-income households are less
likely to be enrolled in school. With the exception of Chile, the coefficient of log of household
income per capita has declined over the period we examine. An interesting finding is that girls
have higher probabilities of school enrollment in all countries and years we examine, and, with the
exception of Uruguay, the magnitude of the coefficient has increased over time, suggesting a
growing gender gap in school enrollment in favor of girls in Latin America (0.208 in Brazil, 0.086
in Chile, 0.109 in Mexico and 0.367 in Uruguay). A gender gap in education in favor of girls has
also been documented in other parts of the world (Grant and Behrman 2010).

Figure 1 shows slight increases in the school enrollment disadvantages associated with
social origin between the 1980s and the 1990s in Chile, Mexico, and Uruguay. Brazil shows slight,
but not statistically significant, declines in the association between the 1980s and the 1990s. These
findings suggest that low-ses families in Chile, Mexico, and Uruguay pulled children out of school
because of the 1980s economic crisis, suggesting that an income effect was taking place.

With the exception of Uruguay, the 2000s offer a different story. Figure 1 shows a
significant decline in the effect of social origin on the probability of school enrollment in Brazil,
Chile, and Mexico. The difference between the 1990s and 2000s coefficients is significant at the
0.01 level in Brazil and Mexico, and at the 0.05 level in Chile. To give a clear idea of what this
represents, we calculated predicted probabilities of school enrollment holding all covariates at their
means and varying mother’s education. In Brazil, for example, adolescents with college-educated
mothers were 59 percentage points more likely to be enrolled in school than their peers with
mothers with no formal education in the 1980s. This gap declined to 29 percentage points in the
2000s. In Uruguay on the other hand, the enrollment disadvantages associated with social origin
returned to their 1980s levels in the 2000s. Adolescents with college-educated mothers were 49
percentage points more likely to be enrolled in school than those with mothers with no formal
schooling in the 1980s. Such gap in the probability of school enrollment slightly increased to 52
percentage points in the 2000s.
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Figure 2 shows the associations between mother’s education and the completion of primary
school, and Table 2 in Appendix A reports the models we used to yield these associations. Panel A
of Figure 2 shows completion of primary schooling unconditional on having started Grade 1,
whereas Panel B of Figure 2 shows analogous results conditional on adolescents’ enrollment in
Grade 1. Although social origin has a positive and statistically significant association with
completing primary schooling both conditional and unconditional on first-grade enrollment and in
all years we examine, there are important changes in the magnitude of this association during the
35-year period and across the countries we examine.

The association between social origin and adolescents’ probability of primary school
completion weakened in all countries during the period we examine. It is not surprising that the
trends for unconditional (Panel A) and conditional (Panel B) primary school completion are nearly
identical, although the magnitude of the coefficients is larger for unconditional associations. While
the associations remain nearly stable between the 1980s and the 1990s, they declined significantly
between the 1980s and the late 2000s in all countries except Uruguay (differences in 1980s and
2000s coefficients significant at the 0.01 level). For example, holding the other variables at their
mean, in the 1980s Mexican children of college-educated mothers were 30 percentage points more
likely to complete primary education than their counterparts with mothers with no formal
education. Such gap declined to 8 percentage points in the 2000s.

Although the magnitude of the coefficients declined over the entire 35-year period, the
largest declines took place between the 1990s and 2000s, a period that witnessed economic growth
and a plethora of policies targeted at including and keeping low-SES children in the educational
system. On the other hand, the estimates for Uruguay suggest stability of the disadvantages
associated with social origin, with the gap in the predicted probability of primary school
completion between children of low- and high-educated mothers at 8 percentage points in the
1980s and in the 2000s. The estimates in Uruguay have remained stable over time, suggesting
persistent disadvantages associated with social origin among those in the low-ses stratum.

Chile and Uruguay presented lower associations than Brazil and Mexico in the 1980s.
Chile and Uruguay are also the countries that had achieved universal primary schooling by the
1980s, whereas Brazil and Mexico still had room for improvement, confirming the important role
of educational expansion in reducing inequality in educational opportunity as suggested by MMI.

It is noteworthy that although Uruguay presented the smallest coefficient of the four countries in
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the 1980s, when the country had already presented universal levels of primary school enrollment,
that changed in the 2000s.

Figure 3 shows the associations between social origin and adolescents’ probability of
transitioning into high school. Panel A shows the unconditional associations, and Panel B shows
the associations conditional on completing the prior level. Panel A of Figure 3 indicates that the
disadvantages in high school transition associated with social origin did not change significantly
between the 1980s and 1990s except in Uruguay, where we see a slight increase in the magnitude
of the association. Whereas the coefficients remained practically unchanged between the 1980s
and 1990s, they declined significantly between the 1990s and the 2000s (difference in 1990s and
2000s coefficients is statistically significant at the 0.05 level).

Panel B of Figure 3 shows the coefficients between mother’s education and the probability
of high school transition conditional on completing the prior level. As expected, the magnitude of
the associations is smaller for the conditional than for the unconditional transitions. Also expected,
the magnitude of the associations is generally smaller for transitioning to secondary than for
completing primary. The associations remained practically unchanged between the 1980s and
1990s. During the 2000s, though, Brazil and Chile show a weakening of the association, with
statistically significant differences in the coefficients representing the 1990s and 2000s (at the 0.10
level in both countries).

When we consider the entire period, the association between social origin and transitioning
into high school conditional on completing the prior level has weakened significantly only in Chile
(difference in coefficients significant at the 0.05 level), but has strengthened in Mexico and
Uruguay, partially confirming our hypothesis of varying magnitudes in the decline of the role of
social origin in educational transitions—Mexico and Uruguay are failing in keeping adolescents in
school. The association has declined slightly in Brazil.

The gap in the predicted probabilities of transitioning to high school conditional on
completing the prior level between adolescents with primary- versus college-educated mothers has
declined from 10 to 5 percentage points between the 1980s and the 2000s in Chile. Because in
Chile the proportion of adolescents finishing primary education was already high in the 1980s, the
country has focused on educational policies targeting secondary schooling for the last three
decades. The creation of a widespread vocational track in secondary schooling has expanded the

Chilean system in a singular way in Latin America.
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Uruguay, on the other hand, presents a case where high school enrollment rates were also
high in the 1980s, but where the associations between mother’s education and conditionally
transitioning to high school have slightly increased throughout the period we examine. For
example, the gap in the predicted probabilities of transitioning to high school for children of
primary- versus college-educated mothers was 10 percentage points in the 1980s and 12
percentage points in the 2000s. Because Uruguay achieved universal primary schooling more than
three decades ago, we expected a significant weakening of the disadvantages in high school
transitions associated with social origin. We attribute such stability in the disadvantages associated
with social origin in Uruguay to the 2000s economic crisis. Despite programs focusing on
incorporating dropouts into the educational system, the economic crisis of the 2000s has hindered
the continuation of the progress made in earlier decades. Whereas all the other countries we
examine have experienced favorable economic conditions during the 2000s, Uruguay is the
exception, highlighting the importance of macroeconomic conditions for educational inequalities.

Figure 4 shows the results for the associations between social origin and private school
enrollment, which in most Latin American countries is closely related to higher quality education.
With the exception of Chile, the dependent variable for these models is attending private versus
public school. To reflect Chile’s triad system, in Figure 4 we present the coefficient for attending
private versus public school coming from multinomial regression models with a dependent
variable categorized as public, semiprivate, and private. Only Chile provides a complete series of
data on private school enrollment in the 1980s, 1990s, and 2000s. Table 5 in Appendix A shows
the full models that yield the coefficients presented in Figure 4.

Figure 4 shows that, with the exception of Mexico, the associations between social origin
and adolescents’ private school enrollment have increased over time. In Brazil we see a
statistically significant increase in the association between the 1980s and 2000s. In Uruguay, the
gap in the predicted probabilities of private school enrollment between adolescents with primary-
versus college-educated mothers was 3 percentage points in the 1980s and 10 percentage points in
the 1990s. Chile also shows significant increases in the association between social origin and
private school enrollment during the period of time we examined. This finding is consistent with
reports of increasing benefits associated with private school enrollment during and after the
voucher reform (Torche, 2005), and it expands previous analyses by showing that inequality in the

access to private education has persisted well into the late 2000s. Mexico is the only country with a
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slight decline in the associations between disadvantages in private enrollment associated with
social origin between the 1990s and the late 2000s, but these declines are not statistically

significant.

7. Conclusions and Discussion

The goal of this paper was to identify changes in inequalities in educational opportunity
(both quantity and quality) during the last three decades in Brazil, Chile, Mexico, and Uruguay.
We examined the strength of the associations between social origin and adolescents’ educational
opportunities from the “lost decade” of the 1980s to the late 2000s, when most Latin American
countries were experiencing positive and stable economic growth. This research helps to fill a gap
in the literature on inequalities in educational opportunity by focusing on periods marked by
different economic conditions while extending the analysis to recent cohorts. We also address an
important aspect of inequality in education that most studies have neglected; that is, we examine
trends in social origin disadvantages associated with the quality of the education received over an
extended period.

Our findings confirm the importance of macroeconomic conditions for inequalities in
educational opportunity. Although in general the impact of social origin on adolescent school
enrollment did not change dramatically between the 1980s and 1990s, in the 2000s, there were
significant and consistent declines in all countries we examined. This suggests that children are in
school during times of economic prosperity. Noteworthy is also that the 1990s-2000s decline in the
role of social origin on school enrollment was not accompanied by significant increases in the
proportion of adolescents enrolled in the private school sector. This suggests that the reduction in
school enrollment inequality comes from disadvantaged adolescents gaining access to public
schools. Also interesting is that, in Brazil and Chile—countries with the largest declines in the
association between social origin and school enrollment—we also see an increase in the magnitude
of the association between social origin and enrollment in private school, suggesting a
strengthening of the inequality of access into quality education, as we further discuss below.

A similar story of declining inequalities based on social origin in the 2000s emerged for
primary school completion, but here the different magnitudes of the association in different

countries have key implications. The differences in the magnitude of the associations between
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social origin and primary school completion resemble countries’ stages in primary school
universalization over the period we examine, following an MMI framework.

Although the influence of social origin has generally weakened for school enrollment and
primary school completion, our findings yield mixed results for high school transitions. We find
overall stability in how social origin relates to adolescents’ transitions to high school in Mexico
and Uruguay, slight declines in Brazil, and significant declines in Chile. The favorable
macroeconomic conditions of the 2000s, coupled with the important educational expansion of the
last few decades, have created conditions for an ever-higher number of adolescents to transition
into secondary schooling, resulting in a decrease in the effect of social origin on secondary school
participation in Chile. However, Uruguay reminds us that if macroeconomic conditions are
unfavorable, the progress toward democratizing access to education can slow down, particularly
for adolescents.

During the last decades, the Latin American countries we examined implemented major
reforms to improve school enrollment, particularly for adolescents (Progresa/Oportunidades in
Mexico; Bolsa Familia in Brazil; Plan de Emergencia/Plan de Equidad in Uruguay). These
programs focus on keeping disadvantaged children and adolescents in the educational system
through cash allowances. For the most part, these programs targeted access and years of education
completed, but quality was omitted. The quality divide between public and private schools in most
Latin American countries is a critical component sustaining inequalities in education in the region.
The private school advantage in math test scores was 106.73 in Brazil and 79.97 in Uruguay, for
example (OECD 2009). Research has, for the most part, failed to examine this significant
dimension of educational inequality in the context of the educational expansion in Latin American
countries in the last decades. The persistence of, and even increase in, the probability of attending
private school by social origin suggests that, although differences in the quantity of the education
received have generally declined by SES, the disadvantages associated with the quality of the
education have not. Rather, these associations have significantly increased in Brazil and Chile,
suggesting the significance of the EMI framework and highlighting the value of examining the
quality and the quantity of education in order to fully understand educational stratification in the

Latin American context.
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Figure 1. Association between Social Origin and Adolescents' School Enrollment
in the 1980s, 1990s and 2000s: Brazil, Chile, Mexico and Uruguay

=4—Brazil
=@=Chile
== Mexico
== Uruguay
1980s 1990s 2000s

28




Figure 2. Association between Social Origin and Adolescents' Completion of
Primary Education in the 1980s, 1990s and 2000s Brazil, Chile, Mexico and

Uruguay
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Figure 3. Association between Social Origin and Adolescents' Transition to Secondary
Education in the 1980s, 1990s and 2000s Brazil, Chile, Mexico and Uruguay
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Coefficient

Figure 4. Association between Social Origin and Adolescents' Enrollment in

Private School in the 1980s, 1990s and 2000s Brazil, Chile, Mexico and Uruguay

0.25

0.20

0.15

0.10

0.05

0.00

=¢—Brazil
=@ Chile
== Mexico

== Uruguay

31




"0OIXOJA PUE [1Zelg JOJ S[OPOW 9y} Ul UOIFaI JOJ PI[[0JUO0d OS]y
10>d 4 ‘60°0>d s 100> sesex
"600T PUB ‘1661 ‘9861 HOH ‘800T PU® ‘T661 ‘¥861 HOINA ‘6007 PUE 7661 ‘L861 NASYD ‘L00T PUB ‘T661 ‘T861 AVNJ 99108

19L°S 759°¢ 6L8°C 85¢€'8 SI0'Y 088°T 910°ST €98°L 968°S 12v°0C ¥88°61 118°9¢ N
(ov'0) (8¢°0) (€+°0) (6£°0) (8L°0) (so'D (95°0) (Tr'0) (1+°0) (1z0) (zz0) s1'0)

#x%SP8'€ #%xS€9'T €81°0 #%x968'C LSE0- *€96'T #x5CLS'8  wxxOPSY 4k 1T9S  4xx6LT'8  4xxST80  #xx196°0 uLISUOD
(¥0'0) (s0'0) (s0°0) (s0'0) (60°0) (1o (s0°0) (s0'0) (s0°0) (€0'0) (€0°0) (zo'0)
950°0 w00 10°0- wxklPT0  xxk6IF0  4xx89€0 4k IST0  4xxT09°0  #xx808°0 %9900 #xxSIV0  4xx095°0 eaIe UEQI()
(¥0°0) (¥0°0) ¥0'0) (€0°0) (s0'0) (60°0) (€0'0) (€0°0) (€0'0) (z00) (10°0) (10°0)

#5070 #xx5€E0 #5x091°0 %050 #5077 €°0 %1600 #%x091°0 #xxCL10 #x750°0 %9070 sk [81°0 #1000 10d awoou an%soaww%%m
(¥0°0) (L00) (90°0) (s0°0) (or'0) (€1°0) (so'0) (90°0) (90°0) (€0°0) (€0'0) (zo'0)

#xx0CC 0" 870°0- #x6C1°0" L0°0- #x1€C°0" sk [€V°0" % £0C°0" wxV 1C°0" %0170 w8V 170" #8170 s [ 120" ployessnoy papeay-s[ewio |
(10°0) (10°0) (10°0) (10°0) (10°0) (zo'0) (10°0) (10°0) (10°0) (00°0) (00°0) (00°0)

#9110 x5V C10 #%x001°0 #x%L60°0 #xxEE1°0 #7600 sk [70°0 #xx801°0 #5x780°0 #1500 w1170 k€10 uonednpa SIYON
(¥0'0) (s0'0) (50°0) (¥0'0) (L0°0) (60°0) (s0°0) (¥0'0) (s0°0) (zo'0) (20'0) (zo'0)

#%%L9€°0 #xk6I7 0 xxxS8€0  #x601°0 «P11°0 £€0°0 %L80°0 8¥0°0 990°0 #5x80C0  wxxlPE0  wxxlOT0 o[ewd,f
(zo'0) (zo'0) (20°0) (zo'0) (€0°0) (¥0'0) (€0°0) (zo'0) (20'0) (10°0) (10°0) (10°0)

#xxS8E°0"  xxk€0€0°  4xk[6T0°  #xx61€0"  44x96T0°  #4x86T0°  #4x965°0"  xxxTLED"  #4x06€0°  x4x06V0"  #xxLTTO-  #4xSTTO- o3y
600¢ 1661 9861 800C T661 861 600 7661 L861 L00T T661 7861

AVNONAN ODIXAN ATHD TZvad

(S9sayjudae g Ul SI0.LIF pIEpue)S
ISNqoy) Aendnin) pue 0XIN YD ‘[1zeagq :(P[OYISNOH Y} JO PRI Y} JO UIP[IYD §I-S]) 183X PUE A1juno)) Aq JudwfjoIur] [00YdS "'V d[qEL

vV xipuaddy



€e

IS A\ -19JUD)) ISBAYINOS “YINOS “ISLAYMON ‘YMON :UOIZAI 10] PI[[01IU0D OS]

1'0>d 4 °S0°0>d 44 100> s
"LOOT PUB ‘661 ‘T861 AVNJ :991n0S

404! €06°61 €9C°S 89L°81 ¥60°8 1SL'€€ 12¥°0c 12¥°0c 78861 ¥88°61 118°9¢ 118°9¢ N
(Lz o) (0z'0) (05°0) (62°0) (6£0) (zz o) (zzo) (61°0) (8€°0) (62°0) (8T°0) (zzo)

#5x50°CI- #%x80°8~ #xx0€°01- #%x98 11~ wxx LT 11 #%xL0°CL- #5x80°€[- #%%00'L" P24 #4x58 11~ wxxlV ST~ ##x01°CI- jueisuoy)
(z0'0) (zo'0) (€0°0) (z00) (z00) (z00) (zo'0) (z0'0) (z0'0) (z00) (z0'0) (z0'0)

#xx081°0 #xx18C0 #xx051°0 %% 16€°0 ##xV1€°0 #xx0687°0 #xx09C°0 #xx89C°0 #xx15€°0 #%x56€°0 #%x9CS 0 #9610 owoou Eonumswmmwow.wm
(+0'0) (€0'0) (80°0) (+0°0) (L0'0) (€0°0) (€0'0) (€0'0) (50'0) (+0°0) (+0'0) (€0'0)
8700 % LE1°0 L9070 #x:0£€°0 2900 #x:0EV°0 sk L1170 #xx0€1°0 % CEE0 #xx1S€°0 #x:017°0 #xx991°0 BaIE UBQIN)
(€0'0) (zo'0) (90'0) (€0°0) (50°0) (€0°0) (€0'0) (z0'0) (+0'0) (€0°0) (+0'0) (€0'0)

#3307 170" #5x5S1°0" 150°0- AN 80°0- #%x8€1°0" #5x8L1°0" w33 LS1°0" 5% [S1°0" AN w5x VY 170" w5 VY 170" PIOYaSnoYy popeay-oetto
(00'0) (00'0) (10'0) (00'0) (10'0) (00'0) (00'0) (00'0) (00'0) (00'0) (00'0) (00'0)

#%x970°0 #%x980°0 #%x650°0 #£x901°0 #5xCS0°0 #5xVC10 #%%5L0°0 #%x580°0 #5xE€01°0 #5x801°0 #55xL01°0 #35xLT1°0 uonednps SIYI0N
(€0'0) (z0'0) (+0'0) (z0'0) (€0'0) (z0'0) (z0'0) (z0'0) (€0'0) (z0'0) (z0'0) (z0'0)

w3 CVE0 #%x007°0 #3xVCC0 #%%x89¢°0 #5x 16170 #5x£6C°0 #33% COV'0 w3x L8V 0 #5x068€°0 #5x08€°0 #5x0€€°0 #35x70€°0 S[ewa|
(10°0) (10°0) (z0'0) (100) (z00) (100) (10°0) (10°0) (10°0) (100) (10°0) (10°0)

#%%LS9°0 #3xV8E 0 #%x0697°0 #5x8CE0 #5x05Y°0 #5x [SE€0 w33 LV9°0 #3x C8E 0 sk [ 8770 #35x [CE0 #5x967°0 #5x97€°0 a3y
SH 01 Krewiig SH 01 Arewg SH 0} Arewg SH 01 Krewiig SH 01 Arewg Krewig

uonisuel]  pajdwo)  uopisuer],  poyojdwo)  uonisuel]  papidwo)  uomisuer],  poyojdwo)y  uonisuel]  pajejdwo) SH O} uonisued] pajordwo)

L00T

661

861

L00T

661

861

SUONISUEI) [BUODIPUO))

suonisue.1) [UORIPUOdIU()

(S9sayjuaaeq Ul SI10117 plepuels }Snqoy) poYasnoy

Y} Jo PeIH Y} Jo UAIPIYD §T-ST ‘PZeAg 181X Aq [00YdS YSIH 0} UONISUBL], pue UonedINpy A1ewnid jo uond[dwo)) [EUONIPUOD) PUE [BUONIPUOIU() *T'V I[EL



e

1'0>d 4 ‘60°0>d 4x 100> 44
"600T PUE ‘T661 ‘L861 NASYD 900§

629¢1 15871 L919 €6LL 65Th 128S 91051 91051 €98L €98L 968 968 N
(0s°0) (1L'0) (0$°0) (8%°0) (Ts'0) (8¢°0) (0$°0) (V)] (o) Ly0) (8€°0) (8€°0)
#6495 11" waab0'8"  xxxS6'6" k19 wklS'8 4ax09F waaSETIT xxx€0°97  4xx0b0I- 44486'S- #x4€C'8" A RIS
(€0'0) (+0°0) (€0°0) (+0°0) (€0'0) (€0°0) (€0°0) (¥0'0) (€0'0) (€0°0) (€0'0) (€0'0)
#4900 ##485T0 4441600 446110 449800  #44TIT0  44xIT10 4445610 449110  #+EC10 #1110 #8010 Juoou Eoﬁmsmmwwomm
(so'0) (90°0) (90°0) (s0'0) Loo) (s0°0) (s0°0) oo (so'0) (s0'0) (so'0) (so'0)
7500 w54 €L10  w4xkSOV'0  waakSSH0 #x46ET0  4xxbE€80 448110 444S61°0  4x4SSS0  #x49TH0 #x+S1L°0 +++918°0 vale Ueqi()
(so'0) (90°0) (L00) (L00) oo (90°0) (s0°0) (90°0) (90°0) (90°0) (90°0) (90°0)
LS00 101°0- 7100 #50°0 #+691°0-  448T1°0"  #axbTI'0-  waeslL1°0- €700 0L0°0 #x+081°0 #xx671°0-  PIOYISNOY PIPLAy-d[EUd]
(10°0) (10°0) (10°0) (10°0) (10°0) (10°0) (10°0) (10°0) (10°0) (10°0) (10°0) (10°0)
#£520°0 #4€€0°0  ##4CS0'0  #44S60°0 440500  4xx1010  #x+6T00  #4LT00  #x46L00  %x+060'0 #25780°0 ++%860°0 uoneanpa SIPYI0N
(so'0) (s0'0) (s0'0) (s0'0) (so'0) (+0°0) (+0°0) (so'0) (¥0'0) (+0°0) (¥0'0) (¥0'0)
wxab810  wxxLLE€0  x44C81°0  44x00T0 €800 wxall10 44485T0  #4xS0€°0  #44CCT0O #1070 #£+8S1°0 — o[ewo |
(zo'o) (€0°0) (z0'0) (z0'0) (€0'0) (z0'0) (z0'0) (€0'0) (zo'o) (zo'0) (zo'o) (zo'o)
#51889°0  #x49S€°0  44xSES0  wsab0€0  wxxT6F0  4xx0610  xxxTI190  #4x9LT0 4249050  5xx9LT0 #x178E°0 #xx591°0 o3y
SH 0} Arewtlq SH 0} Arewrtlq SH 0} Arewtlq SH 0} Arewrtrd SH 0} Arewtlq SH Arewrtid
uonisuel],  paidwo)  uonisuel],  paejdwo)  uonisuel]  pavjdwo)y  uopisuer]  paojdwo)  uonisuel]  paojdwo) 0} uonIsuel], parordwo)
6002 7661 L861 600 7661 L861

SUONISUEI) [BUODIPUO))

suonIsue.1) [EUORIPUOIU()

(s3sayjuaaed ur SI10117 pIepuels }Snqoy) poYyasnoy

) Jo PedH dY) JO UIPIIYD §T-ST DYD :[00YdS YSIH 0} UONISUBLY, PUE UONEINPF ATewiLid Jo uond[dWo)) [FUOHIPUOD) PUE [EUONIPUOIU() "€"Y I[QEL



S€

*SUOIZAI UleW / S, 09IXJIA 10] PI[[OTUOD OS[Y
1'0>d & ‘60°0>d 4x “T0°0>d 44
"800T PUB T661 ¥861 HOINH :20In0g

S61°9 067°8 S86°T 006°€ 718 €E8°T 85¢°8 85€°8 S0 S10Y 088°T 088°T N
(zs0) (€L°0) @y 90°1) (891D (Len (9t°0) (L9°0) (96°0) (zo'1) (ot'D (6T°1)
Jue)suo))
k9L 11 wxxLE€C #%%85°6” wxkELV" %058~ *CEC #xx£9°CI- #xx88 1~ #x:9V C1- #x%£0°9" #xx8C 01~ 60'C
(#0°0) (20°0) (L0°0) (20°0) (cro) (tro) (#0°0) (90°0) (50°0) (20°0) (0r°0) (0r°0) endes 1od
wex891°0 ok lLT0  #s89T0  wwsll€0  wwaTSHO  wks66T0  wxklOT0  wxwf6T0  wsbPEO0  wxkSPFO  wen89E0  awx0670  OWOOU PlOYIsnOy 50y
(Lo'0) 01°0) (s1°0) (110 (81°0) (€1°0) (90°0) (60°0) (Tro) (110 (€1°0) (z1°0)
BaIR GNDZD
190°0 €90°0 %LSTO #2xLTH0 S10°0- #2xCES°0 «201°0 680°0 waxPLY0 #2940 *EVT0 #%x595°0
(90°0) (tro) (Tro) (€r0) (cTo) (0z°0) (90°0) (or°0) (01°0) (cro) (81°0) (81°0) ployesnoy
$90°0- #S0T0- €000 6800 #8050 0L0°0- wx1TT0- ++802°0- $€0°0- LETO- b 110 o PapERL-oELa]
(10°0) (10°0) (10°0) (20°0) (€00) (20°0) (10°0) (10°0) (10°0) (20°0) (z00) (20°0)
uoneonpa SO
#x%850°0 #%:680°0 #xx8L0°0 #xx9€1°0 #x%C060°0 #xx£€1°0 %% 18070 #xx780°0 #x£060°0 #xx8€1°0 #xxCCL0 #6710
(50°0) (60°0) (60°0) (60°0) (s1°0) (110 (50°0) (80°0) (80°0) (60°0) (€10 (110)
Jrewo g
##xELT°0 ¥991°0 #+L81°0 101°0 851°0- $50°0- #4x797°0 *€ST°0 #4xL6C°0 660°0 0€1°0- 7500~
(€00) (#0°0) (¥0°0) #0°0) (L00) (50°0) (200) (€0°0) (¥0°0) (#0°0) (50°0) (50°0) <
a8y
##x009°0 #+C80°0 ##x8€€°0 110°0 ##x02C0 7000~ #4x109°0 S€0°0 #4xE8€°0 9200 ##x062°0 400~
SH 0} Arewrtd SH 0} Arewrtd SH 0} Arewrtd SH 0} Arewrtd SH 0} Arewrtd SH 0} Arewrtd
uonisueI], parordwo) uonisueI], parojdwo) uonisuei], pajordwo) uonisuei], parordwo) uonisuei], pajojdwo) uonisuei], pajordwo)

8007

7661

861

8007

7661

861

SUONISURT) [BUOIPUO))

SuonIsue.I) [EUORIPUOIU()

(S9sayjudaed ul S10.L17 pIepuels ISnqoy) poyasnoy
Y} Jo PeIH Y} JO UAIP[IYD §T-ST ‘OIXIA] :[00YIS YSIH 0} UONISULL, PUE UONEINPY AlewiLig Jo uonddwo) [EUOHIPUO) PUE [EUONIPUOIU() "HV IIQEL



9¢

"09PIAIUOIA JO uondooxo Y3 YIM ‘SjuelIqeyul ())0S UBY) IOUWI 1AM SBAIE UBQIN 0} JOJOI SBdJe UBQIN JOU)() "0IPIASIUOIA O} SI9JAI BOIE URqI() +

1'0>d 4 ‘60°0>d 4x “TO0>d s

"600T PUB ‘1661 ‘9861 HOH

(Vg3

9SL°S S01°T Sv9°e £60°C LT8¢ 19L°S 19L°S T59°¢ 759°¢ 6L8°¢ 6L8°¢
(95°0) (oL'0) (ss'0) (19°0) (89°0) (1L°0) (s+'0) (oL'0) (#¥°0) (09°0) (1s'0) (s9°0)
walV'TI #xx€0°C wxaL 1 #x1S€T #x18C 1 #xxCS € #x18€ V1 #x256°1- wrabL 11 #xx0V T wabTEL I
(so'0) (80°0) Loo) (80°0) (L00) (60°0) (¥0'0) (80°0) (s0'0) (80°0) (so'0) (80°0)
£70°0- #x101T0°  #xx16€°0 911°0- 1%0°0 #xPL1°0 #x28Y1°0 #x881°0- #xx0170- 901°0- #1170 #xx9€C 0
(¥0'0) (90°0) (so'0) (90°0) (s0°0) (90°0) (¥0'0) (90°0) (+0°0) (90°0) (¥0'0) (so'0)
#x001°0 #x209€°0 0100 #xaVSE0 %6L0°0 #xx 16770 #:£66C0 #aVSE0 — e #xx95€°0 #xx0S€°0 #xxE87°0
(90°0) (80°0) (60°0) (or'o) (60°0) (01°0) (¥0'0) (80°0) (L00) (01°0) oo (60°0)
#xxS91°0"  #xaCITO 0200~ 8€0°0- 1€0°0 #x£CT0" #x18LT0" #x761°0- #00°0 S10°0- 6¥0°0- #xxC8C 0
(10°0) (zo'o) (10°0) (zo'o) (10°0) (z0'0) (10°0) (zo'o) (10°0) (z0'0) (10°0) (10°0)
#xx590°0 ##x790°0 #xCS0°0 #xx01°0 %L S0°0 2L L0°0 #xx501°0 #x%L90°0 #xx€80°0 #xx001°0 517600 #xx0L0°0
(so'0) (80°0) (90°0) (80°0) (90°0) (80°0) (¥0'0) (80°0) (s0'0) (80°0) (so'0) Loo)
#xx18C°0 #xx€CE0 #x£€1°0 #xx9E7°0 #xx09€°0 #x681°0 #xx807°0 —Ta —v e .l #xxL97°0 #xSLT°0
(€0'0) (¥0'0) (€0'0) (¥0'0) (€0°0) (+0°0) (zo'o) (¥0'0) (z0'0) (+0°0) (zo'o) (€0'0)
#xx699°0 LT0'0 #xx089°0 #£680°0 #xxC19°0 €00 #xx€79°0 700 #xx855°0 #xx560°0 #xL TS0 Y1€0°0
SH 0} Arewrtrd SH 0} Arewrtd SH 0} Arewtlq SH 0} Arewrtd SH 0} Arewtl SH 0} Arewrtid
uonisuery, parordwo) uonisuery, parordwo) uonisuery, pajerdwo) uonisuery, parordwo) uonisuery, pajerdwo) uonisuely, parordwo)

600¢

1661

9861

600¢

Te61

9861

N

JuRISU0))

eudeo 1od
awoour pjoyasnoy 307

+ seare
JIOYI0 "SA OIPIAJUOIA

proyasnoy
papesy-o[ewa
uoneonpd SISO

olewo

gy

SUONISUERI) [BUODIPUO))

suonIsue.I) [eUOnIpuUOdIU)

(S9sayjuaaeq uI SI101a7 plepuels }Snqoy) poYyasnoy
3y} Jo pedH 3Y) Jo WAIP[IY)) §I-S[ ‘AenSnap) :[ooydS YSIH 0) UOnISULL], pue uonedInpy Arewid jo uondduio) [BUORIpUO)) PUE [EUOHIPUOIU() SV dqe ],



LE

OJTXA PUE [1ZBIg IO} S[OPOUI Y} UT UOIFAI J0F PI[[ONUO0D OS[Y T

'600C AenSnin pue ‘pRET OIXIN ‘766 [1ZeIg 110J 10J03S [OOYDS UO J[qR[IBAE BJEP OU ST A1 ']

1'0>d 4 ‘60°0>d 4x “T0°0>d 44

1661 PUB 9861 HOH ‘800T PUe 7661 HOINA *600T PU® ‘7661 ‘L861 NASYD ‘L00T PUt 7861 AVNJ :99in0g

125°C 0£5°C S61°s 99L°1 ¥60T1 v60T1 €29 €29 Sy Shep 78591 Prs6l N
(09°0) (18°0) (99°0) (or'm (68'1) (X)) (66°0) (19°0) (86°0) (85°0) (0€0) (€2°0)
#5488 17 kxS0 4axE8'8"  xxx06'01-  4x46TTT-  #4499°€" #£+95°91- #S0°1- #:506'01- 4081~ #++€5°6 #x ST RIS
(80°0) (60°0) (1o (0z°0) (0z°0) (L00) (0z°0) (60°0) (0z°0) (60°0) (L00) (+0°0)
#xxlTV0 #4190 %xTSTO €61°0 #xx87L°0  waxbLEO #xx0£8°0 #xx€LS'0 waabVL0  weabbL'0 #xSTE0 €000 BaIE UEQI()
Loo) (L00) (so'0) (L00) (1ro) (¥0'0) Loo) (¥0'0) (L00) (¥0'0) (€0°0) (z0'0)
#6xSL9°0 4448780  4xxT6F'0 448050  xxx6€TT  xxx96T°0 b SL0 *LLOO #x0TL°0 120°0- #xC6L°0 #6:8T€0  d swoour proyosnoy M_%M
(1o (€10 (L00) (s10) Lro (90°0) (s10) (60°0) (r1°0) (60°0) (+0°0) (+0°0)
6v1°0- $60°0" 1£0°0 0€0°0- ¥20°0- 780°0- #++079°0 +P81°0- 9€1°0- - 0900~ 0900~ P[OYSNOY PAPEAY-O[Lld |
(10°0) (10°0) (10°0) (10°0) (€0°0) (10°0) (zo'o) (10°0) (10°0) (10°0) (10°0) (00°0)
#1x€60°0  444€€0°0  4xx€E0°0  4xSE0°0  wkx6VTO  wxxbb00 kL LT°0 #2xC€0°0  xxxl60'0  xxxLE0°0 #xx€0T°0 #x080°0 uoneonpa SIOYION
(L00) (80°0) (L00) (01°0) (s10) (s0°0) (60°0) (90°0) (01°0) (L00) (€00) (z00)
801°0 #x291°0 w00 kL LTO ¥20°0 #xPET0 810°0 L£00°0- 911°0- 801°0 #xx961°0 #x180°0 o[ewd|
(€0'0) (+0°0) (€0'0) (+0°0) (L00) (€0'0) (¥0'0) (€0'0) (s0°0) (€0'0) (z0'0) (10°0)
#548€0°0"  #x4L€T0°  #4x091°0  4x4ECTI0 990°0 «P70°0- #+496C°0 £050°0- £060°0 €100 #4970 #x5PE€10 o3y
1661 9861 800C 7661 600C 7661 L3861 L00T 7861
deArd snand dBALI] snand deArd snand
-y -y -1y
AVADNAN LODIXAN ATIHD JAZvid

(s3saypudae g Ul SIOLIY PIEpue)S JSNqoy) IedX pue Anuno)) Aq [00YdS dEALIJ Ul JUSW[[0IUY 9V JqE],



