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SUMMARY

This document presents estimates of returns toatidncin Colombia, based on household surveys.
Several econometric models are estimated and effiaie been made to correct possible selectivity
biases. Our results indicate that over the lasyetOs returns to education have fluctuated within a
fairly limited range (10.8% to 14.3%). This revealgood deal of stability in these returns despite
the significant changes that occurred during teisgd. We also found that there is a large diffeeen
between post-secondary and pre-university retawtonly in their levels but also in their tendezgi
returns to pre-university education have been diagji continuously, while post-secondary returns

seem to have stabilized around 20% since 1995.
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1 INTRODUCTION

Colombia has undergone a very significant expansfahe educational system during the
last 50 years, and the country has also experiangeattant changes in its institutions, its economi
structure, and its development policy orientatiéfi. these factors have very likely affected the
functioning of the labor market and have in tureraffected by it. To a very large extent, thegate
of return to education (an indicator of the markeice of educational services) capture the
relationship between the demand, generated bycthreny, and the supply of those services, but, to
our knowledge, no serious attempts have been nesdatty to evaluate the long term relationship
between the evolution of the economy and the pimviof educational services. This paper
constitutes a contribution in that direction byyding series of returns to education on which such

an analysis can be based.

This article has seven parts. Part one is thedntrtion. In the second part, a brief literature
survey is presented. The third part reviews sonsechaformation about Colombian labor markets
considered relevant to understand the evolutioretafrns to education. In the fourth part, some
technical and methodological aspects of the esitimsiare discussed. The data used in the study and
their limitations are the subject of part five. thne sixth part, the results of the estimations are
presented and discussed. Finally the paper corslwite a brief summary of the most important

findings.



2. BRIEF LITERATURE REVIEW FOR COLOMBIA

Literature on returns to education in Colombidasly abundant. However, we restrict
ourselves to the pieces that we consider the rapstsentative of the type of work done in this area
One of the earlier attempt to estimate returnsdtacation were made by Tenjo (1992) in which he
estimates mincerian equations with and withoutctigigy correction. Later on Tenjo (1993) analyzes
the evolution returns to education between 1976 3989 using the methodology of Mincer
equations, combined with spline models to obtaffedint estimates for the returns to various levels
of education. Returns are estimated both for melveomen and also for salaried and independent
workers. The author finds that average returnshageer for women than for men among wage
workers, but it is not clear that there is a diéfere in the case of independent workers. In batbs;a
average returns decrease during the period undérsis He does not find evidence of a statistycall
significant difference in returns between levelgdiication in the case of female wage workers, but
the difference is significant for male wage workénsthe case of independent workers, the situation
is the opposite: women’s returns are differentdifierent educational levels, but no significant
difference is found for men. The author explaires ehavior of returns in terms of the behavior of
the labor force participation of women (which irecsed a great deal) and the increase in the amount

of human capital (average number of years of edutat

In a second article Tenjo (1993-2) studies thes lnia returns to education generated by
missing variables such as individual ability. Hedis sample of 4000 workers in Boddt&which
tests of individual ability (Progressive Raven Ntas) and knowledge were applied to measure their
individual ability and educational quality, and #gleoresults used as explanatory variables in
Mincerian earnings equations. The results inditaethe non-inclusion of these measures of ability

and quality of education could overestimate therretto education by around 1.5 percentage points.

Tenjo (1996) estimated a heterogeneity model fotura the effect of differences in
individual ability on the decisions to study beyms®tondary education and its impact on returns to
education. The model includes a post-secondargtsgtyg process based on individual ability and
other characteristics of the individual (includifigancial resources). The results indicate that in
general individuals wheelectthemselves to undertake post-secondary educatimmtigher returns
to their investment than those who do not. Tenjoctdes that this provides fairly strong evidence
for the existence of meritocratic elements in tldo@bian labor market.

2 The sample was collected by the Instituto SERnedtigacion and financed by the University of Trdoo
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Arias and Chavés (2002) use a methodology sirtdldrat of Tenjo (1993) to analyze returns
to education from a competitive perspective. They aispline model with selectivity correction. The
information comes from the household surveys cogethe periods 1990-1995 (when several
important labor reforms took place) and 1999-209€a(s of very high unemployment). Their
findings indicate that returns were higher for wontiean for men in both periods and that in 2000

returns fell, probably as a consequence of the@oanrecession.

Tenjo, Ribero and Bernat (2004) in a study commuarsix Latin American countries
(Argentina, Brazil, Colombia, Costa Rica, Honduaasl Uruguay) estimated Mincerian earnings
equations for men and women (salaried and indepgnderrecting for selectivity bias for the period
1980-1998. In the case of Colombia they found $b&ctivity correction increased the estimates of
returns to education for women and in some casewda too. They also found that during the period
of analysis the returns to education for womenaased, but those for men fell. In all cases thamet

were higher for women.

Forero and Gamboa (2006), estimate selectivityected Mincerian equations for Bogota,
using DANE’s Quality of Life surveys for 1997 and03? As in the case before, they found that
selectivity correction increased the returns tocation. However, the returns drop between the two
years covered by their study. They attribute tbiilt to the increase in unemployment which limited
the bargaining position of unions and to the exjmmsf higher education in Bogota, which affected
the relative position of more educated workers.

Hernandez (2010) used information from the Miwistf Education”s Observatorio Laboral
para la Educacién (OLE). This study includes adasmdiory variables the degrees obtained by the
person and a number of characteristics of the usityeand the program attended by the worker. As
expected, incomes increase with the level of thyrede (technical, professional, postgraduate, etc.),

but the area of study and school characteristgs &ffected the results.

Montenegro and Patrinos (2014) used householdegsirfor several countries to estimate
comparable rates of return covering the period 1:97D13. They used a Mincerian model with
dummy variables for different levels of educatiprirfary, secondary and higher education). In their
comparison they find that the African Sub-Sahanantiies have the highest returns (12.4%). Latin

America and East Asia have returns between 9.2%9at¥.the lowest returns are in East Europe

3 DANE (National Administrative Department of Stétis) is Colombia's department of statistics.

5



and South Asia (7.7%). They also find that returage fallen during the last 30 years by about 3.5
percentage points.

3. SOME ASPECTS OF THE COLOMBIAN LABOR MARKET DURING THE
PERIOD 1976-2014

The two most important labor market developmemtSalombia during the period of study
are the rapid growth of labor supply (especiallyofnen) and the increase in the levels of education

of the population.
Labor Supply

During the period 1976-2014, Colombia was prognesthrough the advanced stages of the
demographic transition, with rapidly declining t&f population growth. At the beginning of the
period (before 1985) the growth rates for the pafpoih over 15 years of age in urban areas was above
2.75% per year, which was a high rate; howevetthbyend of the period they had reached a 1.6%
average (see Table 1). This means that althougloglaphy was important in the early years,
towards the end of the period of analysis othelofaovere probably more significant to explain the
behavior of labor supply.

At the same time, labor force participation rak&se increasing more or less continuously
over the period (see Table 2)



Figure 1: Evolution of Participation Rates
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Figure No. 1 summarizes the evolution of partitgrarates between 1976 and 2014. On
average these rates went up by about 20 perceptéigs between the beginning and the end of the
period. Practically all increase was due to thewjnan female participation, which went from 34.4%
in 1976 to around 63% in 2014, a change of 30 p¢age points.

This rise in participation rates was more or lesstinuous over the 38 year period, except
for a significant drop between 2003 and 2007 (atrbgsercentage point in the case of women and
more than 3 for men). Unfortunately no study tinaestigates this behavior has been located.

Average Y earsof Education

As indicated above, since the early 1970s Coloragbeen increasing the coverage of the
educational system. One way of seeing the restilfsegse efforts is to look at the average years of
education of the population.

The information about average years of educatmmesponds to 7 cities covered by the
sources we are working wiftand is presented in Tables 3A and 3B. What thiesathow is that
levels of education have been increasing continyairsce 1976, but faster for women than for men.

For the working age population (defined as 12 yeaud up), the annual growth rate of years of

4 See section 5 on data sources, below



education was around 1.2%, which is an importatet, ronsidering that throughout the period the
rate of population growth, although declining, wassitive and still high (above 2%). Thus, the

educational system not only had to provide edundtiothe new population, but also to increase the
levels of the existing population.

Table 3A presents information about levels of edion for the over-12 population, which
clearly includes people who were out of the edocati system from the beginning of the period. The
fact that it shows increases in the average numbgears of education of more than 1% per year
indicates that the expansion of the system was itapi but it underestimates the actual increase. A
better estimate is presented in Table 3B, whichwshibe average years of education of the cohort
between 30 and 35 years of age. The annual gratgk im this table are much higher than the ones
estimated in Table 3A, especially in the case ahewn. For the cohort of women between 30 and 35
years of age, the average number of years of ddndatreased at a rate of 1.87% per year. Although
not so high, the rates for female labor force pguéints (both employed and unemployed) were also

significant. The growth rates were much small
er (except in the case of unemployed workers).

The conclusion that one could derive from thisinfation is that the supply of human capital
in the market, particularly that of female workengreased substantially between 1976 and 2014. At
the beginning of the period women in the 30 to 8&rg of age cohort had between one and two years
of education less than men; ten years later |ladr@efparticipants (men and women) had about the
same amount of education; by the end of the pexicdudy (2014) employed women had one year

more education than men.

It is also interesting to point out that the grdhat experienced the fastest increase in years
of education is that of unemployed workers of thme cohort, which raises some questions about

the capacity of the economy to absorb the increhsethn capital.

Unemployment

During the period studied, the economy has hagsraf unemployment that are high by
international standards. The average rate was 1Jafm@ofluctuated between 7.6% and 20.5%. The
information is presented in Table 2 (last threeioois) and summarized in Figure 2.



Figure 2: Evolution of Unemployment Rates
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Loosely speaking, the period covers two econoiyites. The last one at the end of th& 20
century is the most serious recession of Colombicent history. If one ignores the little spurt of
unemployment in 2007-09, the recovery since 20@0de#n the longest in the recent history.

Regardless of the phase of the economy, the ungmplat rates for women have always been higher
than those for men, and the gaps tend to be haghbe beginning of the recovery periods.

It is also important to know what happened with tates of unemployment by levels of
education. The information is presented in Tald@ed a summary of it can be seen in Figure 3 below.



Figure 3: Unemployment by L evels of Education
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This figure presents the evolution of relative mpéoyment by levels of education, defined
as the unemployment rates of each level dividethbytotal unemployment rate. This is a way of
seeing the changes in the ability of different goto insert themselves in the labor market without
the interference of the business cycle.

As is well known, the highest levels of unemploytrere found among those with secondary
education, while those with low levels of educatemd university educated people have lower
unemployment rates (the inverted-U relationshipveen education and unemployment). However,
Figure 3 shows two important things: one is thedaecline of the relative unemployment rate of
secondary education, and the second is the incieade unemployment rates of people with
university education, starting around 2000. Duting last 15 years, the two rates have converged
rapidly and in 2014 the difference were very small.

It is interesting to see how these relative uneympkent measures when disaggregated by
gender. The information is presented in Tables A& 4B, and summarized in Figures 3A and 3B

below.
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Figure 3A: Relative Unemployment by Levels of Education -
Men
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Figure 3B: Relative Unemployment by Levels of Education -
Women
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In the case of men there is considerable volatiliit the tendencies are fairly clear: the
relative unemployment of males with secondary etioicaleclined during the period studied, while
the relative rates of men with university educatiaveincreased rather rapidly since the beginning

of the century. This seems to imply that educatetesmhave been having increasing difficulties in
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finding jobs, but there are many factors, bothtengsupply and the demand sides, that could explain

this phenomenon.

In the case of women we observe roughly the samencies, but it is much less pronounced.
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4. SOME THEORETICAL CONSIDERATIONSFOR THE ESTIMATION OF
RETURNSTO EDUCATION

The most common form of estimating returns to atlon is using the well-known equation
of Mincer, which associates the labor earnings peeson with his/her amount of human capital,
measured by the years of schooling and the exmeEri@ccumulated. This relationship can be

summarized in the following equation:
In(y;) = Bo + B1S; + BoX; + B3 X7 + BuSex; + & (1A)

where yis a measure of individual i's income, X is a weaif measures of human capital (such as
years of schooling, S, and experience, X) ani an error term, assumed to have the usual

characteristics (normally distributed with zero me@ad constant variance).

The returns to education are given by

1
A

=p1 (1B)

. 1)
Returns to education = 6_§

This model has been criticized on several grounds:is the implicit assumption that the
only private cost of education is the opportunibgtc an assumption that could be inappropriate in
some contexts. Another second area is possibletstie bias caused by the lack of randomness of
the samples used to estimate returns. A third dineriticism has to do with the measurement of
schooling, which implies the accumulation of diéfet types of education (adding apples and
oranges), and the fact the some important explanatoiables are not usually included because they
are difficult to observe and measure (these migtitide individual ability and quality of education
for example). To the extent that schooling captuheseffect of these unobserved variables, the
returns to education measured by the Minceriantequare positively biased (that is, the equation

overestimates the real returns).

There are solutions to many of these problems.eikample there are many techniques to
correct for selectivity problems, but they all degen how well we are able simulate the selectivity

processes, about which we do not know very much.

Given the purpose of this study, which is to unidard the general tendencies in returns to
education in Colombia, we could start with the agstion that the correction of these biases is not a
priority, either because the size of the bias remaiore or less constant through time, or becduse i
does not change enough to affect the general iireat the returns estimated using Mincer’s model.

13



This assumption, however, will be reexamined later to investigate the possibility that

unemployment affects the size of the selection. bias

There is little that can be done about the lackoofie relevant variables in the equation, such
as ability and educational quality. Although theme econometric techniques to deal with this
problem (instrumental variables, for example), thek of adequate information is a serious

limitation.®

More specifically, we estimated returns to edwrafor the period 1976 — 2014, using the

following models:

a. TheMincerian model presented in equation (1)

b. A selectivity corrected Mincerian equation.
In general Mincerian equations are estimated wim@es of employed workers. Non
participants and unemployed workers are excludeghrdless of their educational levels.
Given that the period of analysis is a long oneianlilides at least two unemployment peaks
(in 1985 and 2000), the assumption that the sizbeobias generated by not correcting for
sample selectivity remains constant does not hold.
The problem is that the presence of a person isdhgle of employed workers involves a
double selectivity process -- one is that assotiaith the decision to participate in the labor
market and the other associated with the outcomieeafg employed (given that he/she
decided to participate).
The way we handled this double selectivity proaess the following:

i. Employment equations corrected for participatiolecévity were estimated. From
these equations we estimated the probability thagraon is employed, given that
the person participates in the labor market. P(Bysa | participates).

ii. With these conditional predicted probabilities veéireated the inverse of the Mills'

ratio and used it in the earnings equation.
More specifically, we estimated the following model

In(y;) = Bo + BiSi + ¥Di(S; — 11) + BoX; + BaX? + BaSex; + aid; + & (2

5In the case of instrumental variables it woulchbeessary to find consistent instruments for thelavh
period of analysis, which is not easy to do.
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()

where A; = —

is the inverse of the Mills' ratiab(Z) is the predicted probability of being

employed given that the person participates iether market P(E|part=1) ands the corresponding
density function. The prediction of P(E|part=1) waede correcting the selectivity bias generated by
the decision to participate. Z is a transformatibthe variables that explain the probability ofrtoe

employed.

c. Another model used in the estimation waspéine model, which allows us to estimate
different returns to different levels of educatidviore specifically, with this model it is
possible to capture differences in the returns eetwprimary and secondary education on
the one hand and post-secondary education onliee. ot

The spline model used in the estimation has tHeviahg structure:

In(yy) = Bo + BiSi +¥Di(S; — 11) + BoX; + B3 X7 + PuSex; + & (3A)

Where D is a dummy variable equal to 1 if $ 11, and zero otherwise, andcan be
interpreted as a market premium associated witpalssession of post-secondary education.
The returns to pre-university education and postiséary education are respectively given
by:

Sy 1
6Sy

Sy 1

=B and 555

=p1t+y (3B)

As indicated above, the information available a606 makes it possible to include the
effect of degrees (technical and professional)s Hiliows us divide the premium to post-
secondary educationin two: one to just having post-secondary educatithout a degree
(y1) and another one) which will be a premium for a professional degr@iéhe structure

of the regression model for this estimation isftllowing:

In(y;) = Bo + B1Si + v1Di(S; — 11) + v, D;K;(S; — 11) + BoX; + B2 XP + BaSex; + €

(4A)

where Kis a dummy variable equal to 1 if the person olethas a professional degree and

zero otherwise.
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The returns to post-secondary education withoutwititl a professional degree are given
respectively by:

Sy 1
=p1+v: and 6_3;;=[31+V1+V2 (4B)

1

58Sy
The same selectivity correction used for Minceriestimates were applied to spline
regressions to produce corrected and uncorredigahsgo pre-university and post-secondary
education.

Finally, quintile regressions models were usedfferdntiate segments of the distribution of
labor income and evaluate whether the evolutiothefreturns was similar for all of them.
One criticism of the estimation of Mincerian retsiavhether corrected for selection bias or
not) is that they represent average returns foptmilation as a whole. The spline model
estimates returns for different levels of educatiehich are correlated with labor income),
but do not answer the question of whether the geeraturns are a good estimate for all the
segments of the distribution of income.

Quintile regression methods allow us to answerttfie of question. This technique permits
an estimation of returns to education for differpetcentiles of the distribution of labor
income. Since the maximization techniques are miffe(quintile regression minimizes the
sum of absolute differences, while regular regoessninimizes squared differences), the
results are not exactly comparable with the Mirasednes, but the point here is not to make
that type of comparison but to observe the dispersf returns for different segments of the

distribution.
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5. STATISTICAL INFORMATION USED IN THE EMPIRICAL ANALYSIS

The information used in this exercise comes froemG@blombian household surveys collected
by the Colombian Department of Statistics (NatioAdministrative Department of Statistics or
DANE).® The surveys provide abundant information abouividdal characteristics (sex, age,
amount of education, marital status, family positidabor market participation, employment
situation, labor and other type of earnings, etelany methodological changes have been introduced
through the years, but the most important onessiwbould affect seriously the comparability of our
estimates, happened in 2000 and 2006. These chdigds the period on analysis in three sub-

periods:

1976-2000: During this period the surveys wereemtéld quarterly and covered only the 7 most
important cities in the country, namely Bogota, Mkid, Cali, Barranquilla,
Manizales, Pereira, and Bucaramanga. We used fibrenation for the third quarter
of every year (months of July, August and Septejnber

2001-2005: In the year 2000, DANE made importamgromements in the surveys. One of them
is to make the survey continuous (information wolbéd collected every day, not
every three months), which allow it to produce nhyntesults for the largest cities
in the country. It also increased the size of #mm@es and the area covered by the
surveys. New questions were included and others alggnged and refined. On this
occasion, DANE made parallel surveys with the newdl ald methodologies to
compare results and found that the difference rimgeof unemployment rates was
about one percentage point lower with the new nutogy. No other variables were

compared.

These changes probably improved the quality armftion a great deal; however,
they do affect comparisons with previous estimatés maintain the same 7 cities in
our estimates and continue working with the infaiorafor the third quarter of each

year, but there is little else one can do.

2006-2014: In 2006, DANE introduced a new methogglo household surveys and created the
Integrated Household Surveys. Again the area cdvweas increased, some questions
were reformulated, new questions were introduceidsample sizes were augmented.
Unfortunately, in this case there were no paraleleys collected using both old and

5 The Household Survey project started in 1970 shuteys are available only from 1976.
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new methodologies. Aggregate results between the2@P6 and the post-2006
estimates of various variables were compared ameg swljustments were made, but
inconsistencies in the 2006 surveys were too bigetased in this document. For that

reason this year was excluded from our estimates.

For the rest of the period 2002-2014, we estimedgtdns for the same 7 cities, using
the third quarter for each year.

The definitions of the variables used in the regjmss are as follows:

a. Hourly labor income. It includes income both forgeavorkers and independent workers. It
includes domestic servants, but excludes other everkuch as employers, day laborers
(peoney, and unpaid family workers. It was estimated agddill the sources of labor income
(converted to monthly income) and dividing by thenber of hours worked in the month. In
turn, this number of monthly hours was estimatediaéng that the hours worked in the week
previous to the interview -- the information cotiet by the surveys -- applied to the whole
month.

b. Schooling (years of) was estimated by adding thabar of complete years of primary,
secondary and university declared by the workevak assumed that complete pre-university
education was 11 years, so the workers for whonstime of primary plus secondary was
higher than eleven, were adjusted to that nurhber.

c. Since the household surveys do not have a consisiegisure of experience that covers all
the period of analysis we upetential experiencedefined as age minus education minus 5,

assuming that children enter primary educatioheigge of five.

” For a very small number of workers that studrezlgo-calledechnical secondargrogram, or some students
of international schools the sum of primary ancbseary years could be 12 or 13 years. If theseestischave
some years of university education, their totalryeaf schooling was estimated assuming that thegr p
university education was only 11 years.
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6. SOME IMPORTANT FINDINGSFROM THE EMPIRICAL ANALYSIS

As indicated above, a great number of models waneand the most important results are
included in the appendix. Here we concentrate enathalysis of the returns to education. It is
important to mention, however, that all the estasabn which our analysis is based were very
significant and robust. Specifically, the differargtimates of returns to education had statisgicall

significant levels of 1% or more.
6.1 Mincer Equations

A summary of the returns to education estimateaguslincer’s model (denominated h&fencerian
returng is presented in Table 5. A summary is presemeBigure 4 below. Some of the most

important results are the following:

Figure 4: Mincerian returnst to Education
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a. In spite of the long period covered by the studynst 40 years), the range of variation of
the estimated returns is small with returns varyietyveen 10.8% in 1993 and 14.3% in 1976.
This shows a high level of stability during theipdrof study despite the increase in human
capital and the important change in institutiond aeducational policy that took place.

b. Itis possible to identify three periods in the ledion of returns to education: During the first
one, between 1976 and 1992, returns were decreabivg second period (1992-2001)
witnessed a recovery in returns, but they nevathed the level they had in 1976 (14.3%).
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Since then returns have begun to fall again. By28&ir level is around 11%. The behavior
of returns by gender is very similar, but the retufor women seem to have smoother
fluctuations.

c. By gender (see Figures 4A and 4B), the behavisiniflar to the one described. In the case
of men the three sub-periods identified are veeartl observed. In the case of women there
is more variance and the tendencies are not as blgiain general they are similar to those

noted.

d. Itis notclear whether men’s returns are largsnualler that women’s. The period of analysis
starts with a large difference (over two percentagiat) in favor of men, but by 1981 that
difference had disappeared. After that, the evoluis very similar. Since 2005 the returns
have been in favor of women, and the gap seems tndbeasing. In 2014 the difference is
1.5 percentage points, the largest favoring womehe entire period of analysis.

Selectivity Correction:

The fact that the returns to education are estidnatth samples of employed workers could
create some selectivity biases in the estimatesstaféed with the hypothesis that these biases were
constant through time and therefore would not &ffee tendencies in returns, which is our main
interest. However, the fact that the probabilitgtta worker is employed could be affected by the
evolution of unemployment could imply that this byfpesis is wrong. Periods of high or low
unemployment could affect people with differentdisvof education differently and therefore affect
the probability that a person is observed in tmema used to estimate returns. This would imply tha
the bias is variable (and depends on unemploymg&ntcorrect for this possibility, we applied a
selectivity correction approach based on the esitimaof probability of employment equations
corrected by labor market participation, which waplained above. The results of that correction are

presented in Table 5 and included in the figuresagly mentioned.

As expected, the selectivity-corrected returngresties are smaller, although in general the
same behavior as the uncorrected returns is olkeFe differences (uncorrected versus corrected)
fluctuate between 0.6 and 1.8 percentage pointsgaps between corrected and uncorrected returns
seem to be wider (and increasing) in the case ofiew especially during the last 20 years of the
period analyzed.
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Figure 4A: Mincerian returnst to Education - Men
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We also found that there is a small positive catieh between unemployment levels and the
size of the bias in the returns to education, meakas the difference between uncorrected and
corrected Mincerian returns. The simple correlatbmefficient was 0.04. This constitutes some
evidence that unemployment affects the returngitcaion, but certainly more research is necessary
on this point.
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6.2 Spline M oddl

One way of checking whether tleragereturns to education generated by the Mincer
equations are a good approximation for all levélsducation is to ussplinemodels. Here we use
the piecewise-linear-regressiomodef with one knot in the education variable. The obvious point
to set the knot is at 11 years of education (cotagdes-university education) because it allowsous t
obtain separate estimates of returns for pre-usityeand post-secondary educatt8ihe returns
obtained are presented in Tables 6A and 6B, andnsui®s can be seen in Figures 5, 5A and 5B.
The selectivity corrected Mincerian returns arduided both in the tables and in the figures belsw a
a reference point for the analysis. As in the @dtbe Mincerian model, all the returns and thetpos
secondary premiums estimated with the spline maaighigh levels of statistical significance (above
1%).

8 See Pindyck and Rubinfeld,(1991), or Poirer (19@8)more recently, Marsh and Cormier (2002)
% In this case knots are the points in the regredgie where slope changes.

10 Technical education is included in post-secondaitycation, but only in the last few years is itgibke to
identify it as a separate option from professiathlcation.
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Some of the most important conclusions are thevioiig:

a.

b.

The first and most striking conclusion is that ehier a very clear difference in the rates and

the behavior of the returns to education by edanatitypes.

The returns to pre-university education show apipnately the same patterns as the average
(Mincerian) returns, but the recovery after 199 wauch weaker and ended two years
earlier than that of the average returns. Aftet thament, these returns dropped rapidly

(almost 5 percentage points between 2000 and 2014).

On the other hand, the returns to post-secondaryation dropped between 1976 and 1986,
increased rapidly between that year and 1996, tatilized around 20% since then.

The explanation as to why the average returns (&ian) have decreased since 2002 is the
fast decline in the returns to pre-university lavef education. The gap between pre-
university and post-secondary education has bedanivig since approximately 1986, but
particularly in the 2% century.

23



Figure 5A: Spline Returns to Education - Men
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e. The behavior for men and women is similar to the dascribed above, except that in the
case of women the returns to pre-university edandtave been declining during the whole
period of analysis and the gap between returnsetapiversity and post-secondary is much
wider than in the case of men and has been gromirgh faster.
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With the information available after 2007, it issgible to distinguish between persons who
took post-secondary education and obtained a wiofes degree and those who did not. So, for these
years, we estimated a version of the spline mddlallows us to estimate the difference in returns
between having and not having a degree such amthe equation (4A). The results are presented

in Table 6C and summarized in Figure 5C.

Our results indicate that there is a large diffeecim educational returns between having and
not having a degree and that the difference appeat®e growing fast; in 2007 there was a 5
percentage-point difference and by 2014 it had gromalmost 7 points. This indicated that formal
credentialism is an important element of Colomlédnor markets in the sense that academic degrees
are a criterion to set wagé's.

11 This is consistent with the findings of Tenjo, Atez and Jimenez (2015) indicating that professiona
technical degrees are important to explain unenmpémt: people with degrees have a lower probahilfty
being unemployed, and if they are unemployed, lsévegter search periods.
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Figure 5C: Spline Returns to Education With andndit
Professional Degree
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6.3 Quantile Regression M odel

As indicated above, the use of Quintile Regresgiodels allows us to estimate returns to
education for different segments of the distribuitid labor hourly income (our dependent variable).
In the exercise we used several percentiles, bytregent only the results quartiles (925, 950, and

g75) in Table 7. Figure 6 summarizes such results.
Some of the most important conclusions are theviofig:

a. In general the quintile returns are higher fordpeer part of the distribution of labor hourly
income than for the bottom part. Since 2001 thelggpeen the top quartile (q75) and the
lowest one (q25) has widened a great deal (fronpé&r2entage points to 2.5). The largest
gap was in 1994 (3 percentage points). The gaptumnns between the first and the second

quartile (925 and g50) are small and some timed¢hens are higher for g25.
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Figure 6: Quantilic Returnsto Education
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b. The evolution of quintile returns to education foen is similar to the total, but women’s
returns behave very differently. For one thing,\tbkatility of the returns for women is much
higher than that of men, which makes it difficdtitdentify a clear path of behavior. Also,
the difference between the upper and lower queifienuch narrower in the case of women.
It seems like the gap between the third and tts¢ djuartile has been widening since 2001,
both for men and for women.

c. In general the returns for women are higher thasdtior men in the lower percentiles of the
distribution of labor hourly earnings, but as oneves to higher percentiles the situation
changes. In the third quartile the returns are drighr men in almost all the years of the
period studied.
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Figure 6A: Quantilic Returnsto Education - Men
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Figures 6B: Quantilic Returnsto Education -

Women
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7. SUMMARY AND CONCLUSIONS

The exercise we just presented is an attempt tierstand the evolutions of returns to
education in the last 40 years. It is based imegtés made using the most similar data possibte, bu
the various changes and improvements in methodesddfjiat have occurred impose limitations on
the analysis. In spite of that, it was possibledostruct consistent series of returns to educatieed
on different techniques of estimation, that presefairly coherent picture of what has happened in

recent years.

The best summary of our estimates is presentEgjime 7, below. In this figure we have the
selectivity corrected returns of the Mincerian aptine models, as well as the rates of unemployment

for the whole period.

Figure7: Comparison of Returnsto Education Estimates
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The general conclusion is that the Mincerian retuo education have been declining since
the beginning of the century, but this decline seémbe caused by the drop in the returns to pre-
university education, that is, 11 years of educatioless. The returns to post-secondary education

have been increasing (with ups and downs) sinceetitly 1990s, in spite of the fact that the
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unemployment rates for this sector of the popufatieem to have increased relative to the rates of

other groups.

In our estimates we also found evidence indicativay an important part of the returns to
post-secondary education is associated with sosuentialism in the sense that university degrees
have a premium relative to the same levels of dtucavithout a degree.

Although the purpose of this paper is to desciiteegvolution of educational returns rather
than to explain it, it is tempting to present sdigpotheses that could help to understand our fggdin
The drop in returns between 1976 and 1992 was phplblae result of the increase in the supply of
human capital produced by the expansion of eduwatiservices by the government in previous
years. By the late 1980s the country started si@vof its growth strategy, switching from an impo
substitution strategy to an approach favoring aenogen economy. This generated a change in the
composition of the demand for labor in favor ofligki workers, which resulted in an increase inrthei
relative earnings (vis-a-vis unskilled ones) anthiir returns to education. The recession atlttsec
of the last century, the worst in the recent histifrthe country, brought the labor market bacthi
path of decreasing returns to education for workétts pre-university education, probably as a resul

of the increase in the relative supply of this grofipersons vis-a-vis the demand.
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TABLES

TABLE 1: ANNUAL RATES OF POPULATION GROWTH IN
URBAN AREAS - POPULATION 15 AND UP

Period Total Men Women
1985-90 2.75% 2.32% 3.15%
1990-95 2.85% 2.63% 3.05%
1995-2000 2.60% 2.55% 2.64%
2000-05 2.39% 2.47% 2.32%
2005-10 1.89% 1.96% 1.83%
2010-15 1.60% 1.64% 1.56%
1985-2015 2.44% 2.36% 2.51%
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TABLE 2: PARTICIPATION AND UNEMPLOYMENT RATES-7CITIES
Years PARTICIPATION RATES UNEMPLOYMENT RATES
Men Women Total Men \ Women | Total

1976 67.38% 34.37%  49.38% 9.68% 11.56% 10.40%
1977 67.46% 35.17%  49.74% 7.79% 11.78% 9.34%

1978 67.14% 35.34%  49.88% 6.81% 10.13% 8.09%

1979 71.11% 37.82%  52.85% 7.22% 11.53% 8.91%

1980 71.64% 38.30%  53.42% 7.56% 11.61% 9.19%

1981 71.11% 37.46%  52.88% 6.90% 10.11% 8.13%

1982 70.95% 36.79%  52.56% 8.03% 12.03% 9.53%

1983 71.44% 39.05%  53.94% 9.41% 14.76% 11.51%
1984 73.03% 40.66%  55.53% 11.06% 16.61% 13.26%
1985 72.02% 40.31%  54.81% 10.73% 18.74% 13.98%
1986 72.30% 41.12%  55.37% 10.17% 17.27% 13.08%
1987 73.29% 42.60%  56.60% 8.63% 15.02% 11.2%%
1988 74.05% 43.11%  57.23% 7.74% 13.74% 10.20%
1989 73.34% 42.90%  56.84% 6.89% 12.04% 8.99%

1990 73.34% 43.28%  57.19% 8.14% 13.21% 10.21%
1991 74.53% 46.75%  59.46% 7.41% 13.07% 9.82%

1992 74.20% 47.36%  59.54% 6.54% 12.56% 9.15%

1993 74.75% 48.03%  60.25% 5.34% 11.00% 7.79%

1994 73.86% 46.40%  58.98% 4.89% 11.21% 7.58%

1995 74.07% 47.11%  59.43% 6.75% 11.29% 8.71%

1996 73.12% 47.09%  59.07% 9.58% 15.06% 11.94%
1997 72.65% 48.96%  59.87% 9.80% 15.06% 12.12%
1998 73.01% 50.75%  60.95% 12.49% 17.99% 14.9Y%
1999 73.79% 54.35% 63.26% 17.23% 23.31%  20.06%
2000 73.97% 57.11%  64.86% 16.94% 24.47%  20.5p%
2001 73.84% 55.87% 64.27% 16.16% 19.76% 17.88%
2002 74.04% 57.48% 65.23% 16.23% 20.37% 18.17%
2003 74.51% 58.65% 66.09% 13.71% 20.55% 16.98%
2004 73.32% 55.77% 64.01% 12.37% 17.09% 14.55%
2005 72.99% 55.67% 63.81% 11.00% 16.17% 13.39%
2007 71.30% 53.80% 62.05% 9.52% 12.38% 10.88%
2008 72.74% 55.29% 63.52% 9.70% 13.17% 11.30%
2009 73.25% 57.34% 64.85% 10.85% 14.47% 12.54%
2010 74.371% 59.77% 66.67% 9.97% 13.81% 11.78%
2011 74.91% 60.41% 67.26% 8.47% 11.91% 10.10%
2012 76.68% 61.53% 68.70% 8.99% 12.32% 10.56%
2013 76.08% 61.77% 68.54% 7.80% 11.65% 9.62%

2014 76.50% 62.61% 69.19% 7.84% 10.68% 9.19%
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TABLE3A: AVERAGE YEARS OF SCHOOLING

~
o

Years Working Age LABOR FORCE EMPLOYED UNEMPLOYED
MEN WOMENTOTAL| MEN WOMENTOTAL| MEN WOMENTOTAL| MEN WOMEN TOTAL|
1976 6.6 5.8 6.2 6.7 6.0 6.5 6.8 5.9 6.5 6.5 6.3 6
1977 6.8 6.0 6.3 6.9 6.3 6.7 6.9 .2 6.Y 6.8 6.6 6
1978 6.9 6.1 6.4 7.0 6.5 6.8 7.0 6.4 6.8 7.1 7.1 7
1979 6.9 6.1 6.5 7.1 6.7 6.9 7.1 6.6 6.9 7.1 7.2 ¥
1980 6.9 6.2 6.5 7.0 6.7 6.9 7.0 6.7 6.9 7.1 7.2 1
1981 7.2 6.5 6.9 74 7.2 7.3 7.4 7.1. 7.8 7.1 7.7 7
1982 7.1 6.5 6.7 7.2 7.2 7.2 7.3 7.1. 7.2 7.0 7.4 ¥
1983 7.1 6.6 6.8 7.3 7.3 7.3 7.4 3 7.8 7.2 7.6 7
1984 7.2 6.7 6.9 74 7.4 7.4 7.4 3 74 7.3 7.8 7
1985 7.2 6.7 7.0 7.4 7.6 7.5 7.4 7.6 7.5 7.3 79 1
1986 7.5 7.0 7.2 7.7 7.9 7.8 7.8 7.8 7.8 7.5 8.2 7
1987 7.5 7.0 7.3 7.7 7.9 7.8 7.7 7.9 7.8 7.8 83 8
1988 7.6 7.1 7.4 7.9 8.1 8.0 7.9 8.1 8.0 7.5 83 s
1989 7.8 7.3 7.6 8.1 8.3 8.2 8.1 3 8.2 7.9 8.6 8
1990 7.9 7.4 7.6 8.1 8.4 8.2 8.1 '3 8.2 8.1 84 8
1991 7.9 7.5 7.7 8.2 8.5 8.3 8.2 8.5 8.8 7.8 8.6 s
1992 7.9 7.5 7.7 8.2 8.5 8.4 8.2 8.6 8.8 8.2 85 8
1993 8.0 7.6 7.8 8.2 8.6 8.4 8.3 8.6 8.4 8.0 85 8
1994 8.0 7.7 7.9 8.3 8.9 8.6 8.3 8.9 8.5 8.2 88 8
1995 8.1 7.8 8.0 8.5 8.9 8.6 8.5 8.9 8.6 8.4 9.1 8
1996 8.1 7.8 7.9 8.4 8.9 8.6 8.5 8.9 8.6 8.1 88 s
1997 8.3 8.0 8.1 8.6 9.1 8.8 8.6 9.1 8.8 8.4 9.1 8
1998 8.4 8.1 8.2 8.7 9.1 8.9 8.8 9.1 8.9 8.4 9.1 8
1999 8.4 8.1 8.3 8.8 9.1 8.9 8.8 9.1 8.9 8.5 9.1 s
2000 8.5 8.3 8.4 8.9 9.2 9.1 8.9 .2 9.0 9.0 9.3 9
2001 8.7 8.4 8.5 9.1 9.4 9.2 9.1 9.4 9.2 8.8 9.6 9
2002 8.8 85 8.6 9.2 9.5 9.3 9.2 9.5 9.8 9.1 9.6 9
2003 8.8 8.6 8.7 9.3 9.5 9.4 9.2 9.5 9.4 9.5 9.7 9
2004 9.0 8.8 8.9 9.5 9.8 9.6 9.5 9.8 9.6 9.5 9.9 9
2005 9.1 89 9.0 9.6 10.0 9.8 9.6 10.0 9.8 9.8 10.2 1
2007 9.2 9.0 9.1 9.8 10.2 10. 9.8 10.2 100 9.8 10.5
2008 9.3 9.1 9.2 9.9 10.4 10.1 9.9 10.4 101 10.0 10.6
2009 9.2 9.1 9.1 9.8 10.2 10. 9.8 10.3 100 9.7 10.2
2010 9.3 9.2 9.3 9.9 10.3 10.1 9.8 10.2 100 10.1 10.5
2011 94 9.3 9.4 10.0 10.4 10.2 10.0 105 14.2 10.2 10.4
2012 9.5 9.4 9.4 10.1 10.5 10.3 10.0 105 14.2 10.3 10.6
2013 9.7 9.5 9.6 10.3 10.7 10.% 10.3 10.7 14.5 10.2 10.8
2014 9.7 9.6 9.6 10.3 10.& 10.% 10.2 10.8 14.5 10.5 10.9
';?Or:,\lljtil 1.00% 1.36% 1.19% 1.11% 157% 1.29% 1.10% 1.58% 1.29% 1.27%6%1 1.36%
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TABLE3B: AVERAGE YEARS OF SCHOOLING OF POPULATION BETWEEN 30 AND 35 YEARS OF AGE

I—'I—\I—\OOOOOO-LobO}Jw.hul—'l\J\Aumn—-w-&wwwmubwwwnwwn—-\ll—-

y TOTAL LABOR FORCE EMPLOYED UNEMPLOYED
€S "MEN WOMEN TOTAL | MEN WOMEN TOTAL | MEN WOMEN TOTAL | MEN WOMEN TOTAL
1976 | 76 5.8 6.6 7.6 6.4 71 7.6 6.4 7.2 6.8 5.4 6.
1977 | 74 6.2 6.8 75 6.8 7.2 75 6.8 7.3 5.7 5.7 5,
1978 | 77 6.2 6.8 7.7 6.8 7.4 7.7 6.9 7.4 6.8 5.6 6.
1979 | 80 6.4 71 8.0 6.9 7.6 8.0 7.0 7.6 76 6.4 6.
1980 | 7.9 6.5 7.2 7.9 71 76 7.9 7.2 7.6 76 6.0 6.
1981 | 80 7.0 75 8.1 7.7 7.9 8.1 7.8 8.0 3 75 7.
1982 | 79 7.0 7.4 7.9 7.8 7.9 8.0 7.9 8.0 6.6 6.6 6.
1983 | 81 71 7.6 8.1 7.8 8.0 8.1 7.9 8.0 78 6.8 7,
1984 | 81 7.3 7.7 8.1 8.1 8.1 8.2 8.2 8.2 2 75 7,
1985 | 84 7.6 7.9 8.4 8.4 8.4 8.5 8.6 8.5 3 7.4 7,
1986 | 85 7.8 8.1 8.6 8.5 8.6 8.6 8.6 8.6 8.0 8.0 8.
1987 | 84 8.0 8.2 85 8.8 8.6 85 8.8 8.8 85 8.4 8.
1988 | 87 8.1 8.4 8.8 8.9 8.8 8.8 8.9 89 7.9 8.4 8.
1989 | 88 8.4 8.6 8.8 9.2 9.0 8.9 9.3 9.0 8.0 8.6 8.
1990 | 90 8.4 8.6 9.0 9.1 9.0 9.0 9.2 9.1 85 8.1 8.
1901 | 91 8.7 8.8 9.1 9.2 9.2 9.1 9.3 9.2 85 8.4 8.
1992 | 89 8.8 8.8 8.9 95 9.2 9.0 95 9.2 86 9.0 8.
1993 | 90 8.7 8.9 9.1 9.2 9.1 91 9.4 9.2 85 7.9 8.
1904 | 91 8.8 9.0 9.1 95 9.3 9.2 9.6 9.4 8.2 86 8|
1995 | 9.0 9.0 9.0 9.1 95 9.3 9.1 9.6 9.3 8.9 9.0 0.
199 | 9.2 9.0 9.1 9.3 9.7 9.4 9.3 9.8 9.5 8.7 8.7 8,
1997 | 93 9.3 9.3 9.4 9.9 9.7 94 100 91 9.4 9.1 o)
1998 | 93 9.2 9.2 9.3 9.7 95 9.3 9.8 9.5 8.8 9.2 9,
1999 | 93 9.2 9.3 9.4 9.7 95 95 9.8 9.8 8.8 9. )
2000 | 95 9.6 95 95 100 97 95 105 98 9.4 9.4 9
2001 | 96 95 95 9.7 9.9 9.8 97 100 99 8.9 95 o)
2002 | 99 9.9 99 | 100 103 104 101 103 1P 98 101 1
2003 | 100 98 99| 100 102 1014 102 103 102 99 97 4
2004 | 100 100  100| 100 104 104 100 105 103 101 <8
2005 | 102 102 102| 102 107 104 102 107 105 101 102 2 1
2007 | 103 105 104| 105 109 101 105 110 1047 106 108 7 1
2008 | 106 108 107| 108 113 114 108 113 11 103 111 8 1
2009 | 105 108 106| 105 112 104 106 113 109 102 104 3 1
2010 | 108 110 109| 109 113 111 109 114 111 108 108 8 1
2011 | 109 112 111 110 116 1134 110 117 113 109 108 8 1
2012 | 111 113 112| 112 116 114 112 117 14 110 112 1 1
2013 | 112 116  114| 113 119 114 113 120 116 111 112 2 1
2014 | 113 118  116| 114 124 111 114 121 17 114 115 4 1

g?owi' 105% 187%  148%| 107% 1.70% 131% 106% 169% 149%  1.39%00%2 1.67%
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TABLE 4: UNEMPLOYMENT BY LEVELSOF EDUCATION

Unemployment Rates

Rates as a Proportion of Total Unemployment

o

vears None Primary Secondary University  Total None Primary  Secondary University
1976 7.29% 9.76% 12.58% 6.91% 10.40% 0.7470 0.7756 1.8215 6644.
1977 5.63% 8.90% 11.08% 6.33% 9.349 0.6326 0.8033 1.7494 78D.§
1978 3.51% 6.81% 10.47% 6.55% 8.099 0.5149 0.6507 1.5¢69 102.8
1979 5.40% 7.15% 11.75% 6.91% 8.919 0.7551 0.6086 1.6689 75D.7
1980 4.48% 7.71% 12.31% 5.73% 9.159 0.5804 0.6262 2.1486 26@®.6
1981 5.20% 7.13% 10.22% 5.19% 8.139 0.7288 0.6975 19711 38®.§
1982 6.97% 8.31% 11.87% 6.27% 9.539 0.8392 0.6996 1.8628 58D.6
1983 8.32% 9.56% 14.68% 7.47% 11.51% 0.8702 0.6511 1.9663 6489.
1984 7.99% 11.16% 16.63% 9.19% 13.26%0 0.7156 0.6711 1.8091 .693D
1985 9.26% 11.42% 17.25% 11.05% 13.93% 0.8107 0.6622 1.56100.7934
1986 9.03% 10.81% 16.19% 8.91% 13.03% 0.8355 0.6675 1.8167 .6839D
1987 6.42% 9.13% 14.04% 8.14% 11.27% 0.7030 0.6504 1.7254 722D.
1988 6.06% 8.68% 12.48% 7.18% 10.20% 0.6978 0.6959 1.7383 703®.
1989 6.11% 7.39% 11.23% 6.18% 9.009 0.8270 0.6580 1.8164 86%.6
1990 8.05% 8.10% 12.64% 7.72% 10.24% 0.9941 0.6409 1.6377 753®.
1991 7.51% 8.54% 11.85% 6.98% 9.859 0.8802 0.7202 1.6S81 084.7
1992 6.82% 7.70% 11.45% 6.14% 9.239 0.8855 0.6725 1.8646 653.6
1993 4.09% 6.47% 9.73% 4.99% 7.80% 0.6322 0.6654 1.9496 9%.6:
1994 8.03% 6.43% 9.09% 5.32% 7.60% 1.2501 0.7069 1.7094 0D.7
1995 4.55% 6.99% 10.45% 6.94% 8.739 0.6515 0.6687 15058 954.7
1996 12.06% 10.58% 13.96% 8.43% 11.97% 1.1404 0.7580 1.65600.7044
1997 9.89% 10.49% 14.62% 8.28% 12.11% 0.94z4 0.7175 1.7655 .6830
1998 11.81% 13.78% 18.01% 10.04% 14.99% 0.8565 0.7654 1.793 0.6701
1999 16.62% 17.54% 23.86% 14.75% 20.1196 0.9473 0.7351 4.617 0.7333
2000 17.19% 16.63% 23.52% 18.31% 20.58%0 1.0342 0.7069 7.284 0.8897
2001 13.85% 14.60% 21.13% 14.10% 17.86% 0.9489 0.6908 4.499 0.7890
2002 12.57% 14.92% 21.18% 15.51% 18.27% 0.8426 0.7045 6.365 0.8489
2003 16.22% 14.82% 19.39% 14.15% 17.00%6 1.0943 0.7643 6.370 0.8323
2004 11.15% 11.85% 17.01% 12.83% 14.66%0 0.9411 0.6963 8.325 0.8751
2005 9.27% 10.00% 16.00% 11.51% 13.44% 0.9272 0.6251 1.39010.8566
2007 8.68% 8.50% 12.70% 9.43% 10.83% 1.0214 0.6690 1.3472 8704.
2008 7.83% 8.19% 12.90% 10.91% 11.30% 0.9564 0.6348 1.1830 .965M
2009 8.74% 11.26% 14.23% 10.89% 12.54% 0.7765 0.7913 1.30660.8681
2010 9.89% 8.93% 12.98% 11.80% 11.79% 1.10€6 0.6876 1.1004 .0008
2011 10.91% 7.82% 11.51% 9.28% 10.10% 1.3952 0.6792 1.2410 .918®
2012 9.52% 7.76% 12.02% 10.13% 10.56%0 1.22¢8 0.6457 1.1865 .959®
2013 7.40% 7.74% 10.77% 9.17% 9.639 0.9566 0.7187 1.1740 53@.9
2014 7.40% 7.06% 10.27% 8.99% 9.199 1.0480 0.6874 1.1420 779.9
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TABLE 4A: MALE UNEMPLOYMENT BY EDUCATIONAL GROUPS

Unemployment Rates

Relative Rates*

years None Primary SEED- univer- toraL| None Primary Sl IS
dary sity dary sity

1976 9.08% 9.40% 11.04%  6.83% 9.68% 0.9376 0.9702 1.1405 05@.)
1977 5.60% 7.41% 9.20% 5.38% 7.79% 0.7191 0.9510 1.1810 0®.p9
1978 4.13% 6.17% 8.13% 5.76% 6.82% 0.6064 0.9049 1.1925 5@®.84
1979 5.37% 6.46% 8.72% 5.69% 7.22% 0.7430 0.8944 1.2073 7@.y8
1980 5.39% 6.55% 9.82% 5.05% 7.56% 0.7125 0.8664 1.2981 70.p6
1981 6.87% 6.66% 8.03% 4.21% 6.90% 0.9957 0.9652 1.1645 1®.p1
1982 8.31% 7.32% 9.62% 5.00% 8.03% 1.0352 0.9125 1.1993 34.p2
1983 8.17% 8.39% 11.61% 5.78% 9.41% 0.8685 0.8911 1.2339 14D.p
1984 9.26% 10.21% 13.02% 7.67% 11.08% 0.8576 0.9235 1.1775%930
1985 10.23% 9.58%  12.59%  8.30% 10.73%  0.9536 0.8929 1.1.7337730
1986 8.34% 9.35% 12.01% 6.83% 10.11% 0.8203 0.9194 1.1810671®.
1987 8.15% 7.74%  10.08%  6.419% 8.65% 0.9428 0.8944 1.1653 40D.y
1988 5.83% 7.41% 8.87% 5.41% 7.75% 0.7523 0.9569 1.1441 8m.p9
1989 9.39% 6.16% 8.22% 4.44% 6.90% 1.3610 0.8934 1.1916 3®.p4
1990 8.02% 6.83% 9.58% 6.74% 8.17% 0.9809 0.8356 1.1721 5m.82
1991 9.04% 7.21% 8.50% 4.68% 7.42% 1.2178 0.9710 1.1444 04.p3
1992 6.35% 5.98% 7.70% 4.67% 6.58% 0.9644 0.9088 1.1697 93.y0
1993 3.77% 4.71% 6.48% 3.36%0 5.34% 0.7062 0.8818 1.2122 8D.p2
1994 6.14% 4.73% 5.61% 3.02% 4.89% 1.2556 0.9665 1.1469 62.p1
1995 6.66% 5.94% 7.71% 5.45% 6.78% 0.9833 0.8763 1.1376 4%.80
1996 13.92% 9.31% 10.76% 6.07% 9.57% 1.4545 0.9729 1.1244634D.
1997 7.94% 9.88% 11.01%  6.96% 9.80% 0.8105 1.0085 1.1235 10®.}
1998 11.77% 13.08% 14.18%  8.33% 12.50%  0.9420 1.0469 1.130%6664
1999 16.51% 16.42% 19.57% 13.06% 17.26%  0.9562 0.9509 6.138.7567
2000 15.01% 14.28% 18.52% 16.60% 16.99%  0.8839 0.8406 3.090.9772
2001 15.91% 14.25% 18.41% 13.29% 16.21% 0.9812 0.8791 4.136.8198
2002 11.14% 13.32% 18.63% 14.58% 16.34% 0.6814 0.8150 (.140.8924
2003 13.09% 12.77% 15.29% 11.65% 13.74%  0.9524 0.9292 11.11P.8473
2004 8.48% 10.78% 13.74% 11.77% 12.48%  0.6801 0.8642 1.10059430
2005 6.82% 9.51% 12.38% 9950 11.04% 0.6179 0.8512 1.12170013.
2007 10.79% 8.32% 10.719% 8.23% 9.52% 1.1335 0.8742 1.1248364®.
2008 8.75% 7.50%  10.65% 9.63% 9.71% 0.9016 0.7730 1.0972 919D.p
2009 6.95% 10.19% 11.75% 9.95% 10.8%  0.6405 0.9390 1.08219160
2010 10.51% 7.68% 10.17% 11.11% 9.97P6 1.0543 0.7702 1.02011148
2011 10.16%  7.28% 8.91% 8.41% 8.47% 1.2002 0.8603 1.0517 93m.p
2012 8.79% 6.53% 10.14%  8.69% 8.99% 0.9776 0.7260 1.1277 66D.p
2013 7.02% 6.77% 8.34% 7.61% 7.80% 0.8996 0.8683 1.0694 58.p7
2014 5.65% 6.17% 8.41% 8.06%0 7.84% 0.7202 0.7864 1.0721 81.p2

* Relative ratg= rate groujtotal
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TABLE 4B: FEMALE UNEMPLOYMENT BY EDUCATIONAL GROUPS

Unemployment Rates Relative Rates*
Years | None Primary secon- - Univer-- +ora) | None Primary Secon- - Univer-
dary sity dary sity
1976 5.62% 10.30% 15.229% 7.16% 11.56% 0.4661 0.8305 1.3159%619D
1977 565% 11.17% 14.00% 8.84% 11.74% 0.4796  0.9478 1.18787498
1978 2.98%  7.84% 14.08% 8.39% 10.13% 0.2946 0.7742  1.39053289.
1979 5.42% 8.23% 16.25%  9.48% 11.53% 0.4704 0.7133 1.4087822D.
1980 3.58% 9.54% 15.97% 7.16% 11.61% 0.3082 0.8221 1.3760616D.
1981 3.54% 7.92% 13.48% 7.25% 10.11% 0.3505 0.7341 1.3342717D.
1982 5.41% 9.98% 15.49% 8.61% 12.03% 0.4500 0.8300 1.2882716M.
1983 8.48% 11.45% 19.219% 10.51% 14.76% 0.5743 0.7758 1.30007117
1984 6.66% 12.69% 21.84% 11.87% 16.61% 0.4012 0.7637 1.31057142
1985 8.00% 14.44% 23.829% 15.29% 18.74% 0.4270 0.7702 1.27018159
1986 9.77% 13.12% 22.05% 12.24% 17.29% 0.5654 0.7596 1.27647085
1987 4.60% 11.34% 19.54% 10.62% 15.06% 0.3058 0.7533  1.29127052
1988 6.28% 10.63% 17.58% 9.71% 13.74% 0.4570 0.7735 1.27937060
1989 2.73%  9.29% 15.45% 8.65% 12.04% 0.2267 0.7717  1.2832718®.
1990 8.09% 10.10% 17.08% 9.03% 13.28% 0.6102 0.7518 1.2884681D
1991 6.00% 10.47% 16.35%  9.84% 13.14% 0.4573 0.7377 1.2457750D
1992 7.39% 10.19% 16.21%  7.92% 12.69% 0.5626  0.8035 1.2776623D
1993 4.45% 9.05% 13.88% 6.94% 11.03% 0.4038 0.8206 1.25866299.
1994 10.57% 9.07%  13.65%  7.99% 11.23% 0.9411 0.8076 1.2153711%
1995 2.41% 8.62% 14.01% 8.63% 11.30% 0.2134 0.7622 1.2395763M.
1996 9.92% 12.46% 18.20% 11.10% 15.14% 0.6556 0.8234 1.20P17333
1997 | 12.24% 11.42% 18.99% 9.80% 15.04% 0.8133 0.7591  1.26P26512
1998 | 11.84% 14.73% 22.49% 12.06% 18.02% 0.6574 0.8178 6..248.6692
1999 | 16.73% 19.01% 28.63% 16.57% 23.38% 0.7156 0.8130 5.220.7086
2000 | 19.79% 19.47% 28.92% 20.08% 24.53% 0.8067 0.7936 9.178.8187
2001 | 12.00% 15.04% 24.30% 14.95% 19.78% 0.6065 0.7604 7..228.7560
2002 | 14.18% 16.87% 24.05% 16.51% 20.4%% 0.6932 0.8247 8.175.8071
2003 19.60% 17.28% 23.84% 16.99% 20.6%%  0.9492 0.8368 9.158.8229
2004 14.20% 13.21% 20.82% 13.99% 17.21% 0.8253 0.7680 &8.209.8129
2005 11.79% 10.64% 20.22% 13.19% 16.22% 0.7266 0.6562 3.246.8133
2007 5.35% 8.73% 15.19% 10.62% 12.38% 0.4322 0.7051 1.2268358D
2008 6.88% 9.06% 15.82% 12.15% 13.18% 0.5225 0.6378 1.20092240
2009 10.91% 12.64% 17.26% 11.77% 14.47% 0.7542 0.8737 1.198.8134
2010 8.98% 10.45% 16.36% 12.43% 13.81% 0.6501 0.7568 1.1800004
2011 | 11.76% 8.50% 14.61% 10.11% 11.92% 0.9865 0.7132  1.228578480
2012 | 10.49% 9.21% 14.34% 11.49% 12.33% 0.8514 0.7475 1.16890324
2013 7.90%  8.92% 13.75% 10.64% 11.68% 0.6784 0.7557 1.1801913®
2014 [ 10.11% 8.16% 12.56% 9.84% 10.68% 0.9461 0.7541 1.17609208

* Relative ratg= rate groujtotal
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TABLE 5: MINCERIAN RETURNSTO EDUCATION
Source| Year Without Selectivity Correction| With Selectivity Correction
Total Men Women Total Men Women

1976 | 14.3%  151%  12.799  13.3%  14.29%  12.4p6
1977 | 14.0%  14.8%  12.4%  13.1%  13.6%  12.6p6
1978 | 135%  14.0%  12.3%  12.7%  13.1%  11.7p6
1979 | 13.1%  13.7%  11.79%  12.5%  13.0%  11.4p6
H 1980 | 12.8%  13.2%  11.9%  12.1%  12.5%  11.8p6
0 1981 | 125%  12.7%  11.9%  11.9%  12.2%  11.3p6
u 1982 | 12.7%  12.4%  12.8%  11.6% = 11.7%  11.0p6
s 1983 | 12.1%  12.1%  12.09  11.3%  11.4%  11.2p6
e 1984 | 12.1%  12.0%  12.09%9  11.3%  11.4%  11.0p6
h 1985 | 12.0%  11.9% 12199 11.4%  11.4%  11.9p%
0 1986 | 11.9%  11.8%  11.9%  11.1%  11.1%  11.5p%
| 1987 | 11.8%  11.4% 12299  11.2%  10.8%  12.2p6
d 1988 | 11.6%  11.5%  11.69%9  11.0%  10.9%  11.6p6
1989 | 11.7%  11.5%  11.9%  11.1%  11.0%  11.1ps
S 1990 | 11.5%  11.2%  11.7%  10.5%  10.6%  10.8p6
u 1991 | 11.2%  10.8%  11.6%d  10.4%  10.1%  10.8p6
r 1992 | 10.9%  10.9%  10.7%9  10.1%  10.4%  10.3p6
v 1993 | 10.8%  10.7%  10.8%  10.2%  10.2%  10.9p%
e 1994 | 11.8%  11.4%  12.199  11.0%  10.9%  11.4p6
y 1995 | 11.5%  11.3%  11.8% 10.8%  10.6%  11.4po
s 1996 | 12.0%  12.0%  12.09% 11.1%  11.2%  11.6p6
1997 | 12.1%  12.0% 12199  11.1%  11.2%  11.6p6
1998 | 12.4%  12.7%  11.9%  11.3%  11.9%  11.6p6
1999 | 12.3%  12.4%  11.9%  11.3%  11.7%  10.5p6
2000 | 12.9%  132%  12.4% < 122%  12.7%  11.8p%
2001 | 135%  13.9%  13.0% 12.3% 12.8%  12.1p%
Continiod 2002 | 13.4%  13.8%  12.99% 12.3%  13.0%  12.0p6
Hosehold 2003 | 12.9%  12.9%  12.8% 12.1%  125%  11.8p%
SUVeYS| 2004 | 12.7%  12.8%  12.5%| < 11.8%  12.3%  11.5M
2005 | 12.6%  12.8%  12.4% < 11.8%  12.4%  11.0p6
2007 | 12.6%  123%  129% 116%  11.7%  11.0p6
2008 | 122%  12.1%  12.3% < 112%  115%  10.8p%
2009 | 12.3%  12.1%  125% < 11.2%  11.5%  10.8p6
,'j;jj:;‘flz 2010 | 12.3%  11.9%  12.6%  11.4%  11.5%  11.0p6
suvey | 2011 | 11.7%  10.9%  12.7%  10.4%  10.3%  10.4p6
2012 | 11.4%  10.9%  11.9% 102%  10.4%  9.5%

2013 | 112%  10.8%  11.7% 9.9% 10.1% 9.59
2014 | 11.3%  105%  12.2% 102%  10.1%  9.9%
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TABLE 6: SPLINE RETURNSTO EDUCATION

Uncorrected Selectivity Correctegl  Minceri

Source| Year Pre- Post- Pre- Post- | Selectivity
University Secondary University Secondary Corrected

1976 0.123 0.212 0.114 0.200 13.39

1977 0.123 0.196 0.115 0.185 13.19

1978 0.116 0.200 0.109 0.189 12.79

1979 0.112 0.190 0.108 0.183 12.59

H 1980 0.109 0.187 0.104 0.180 12.19
0 1981 0.106 0.179 0.101 0.172 11.99
u 1982 0.11 0.177 0.101 0.165 11.69
s 1983 0.104 0.172 0.096 0.161 11.39
e 1984 0.102 0.172 0.096 0.163 11.39
h 1985 0.104 0.166 0.098 0.157 11.49
0 1986 0.101 0.167 0.093 0.157 11.19

I 1987 0.102 0.161 0.097 0.154 11.29
d 1988 0.094 0.171 0.089 0.165 11.09
1989 0.094 0.170 0.089 0.163 11.19

S 1990 0.093 0.165 0.085 0.155 10.59

u 1991 0.089 0.165 0.082 0.156 10.49

r 1992 0.083 0.168 0.077 0.160 10.19

Y 1993 0.078 0.176 0.074 0.171 10.29

e 1994 0.085 0.189 0.08 0.183 11.09
y 1995 0.08 0.191 0.075 0.184 10.89
S 1996 0.084 0.199 0.076 0.190 11.19
1997 0.088 0.187 0.08 0.177 11.19

1998 0.083 0.200 0.074 0.189 11.39

1999 0.082 0.200 0.075 0.191 11.39

2000 0.091 0.194 0.087 0.187 12.29

2001 0.09 0.208 0.081 0.196 12.39
Continuod 2002 0.09 0.205 0.081 0.193 12.39
Hosehold 2003 0.083 0.200 0.078 0.191 12.19
Suveys| 2004 | 0.078 0.199 0.072 0.190 11.89
2005 0.078 0.193 0.073 0.185 11.89

2007 0.075 0.188 0.07 0.178 11.69

2008 0.064 0.195 0.058 0.184 11.29

2009 0.063 0.200 0.056 0.189 11.29
measel 2010 | 0.061 0.201 0.063 0.203 11.49
survey | 2011 0.054 0.192 0.055 0.193 10.49
2012 0.052 0.188 0.052 0.187 10.29

2013 0.045 0.188 0.045 0.187 9.9%

2014 0.043 0.188 0.042 0.186 10.29

=
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TABLE 6A: SPLINE RETURNSFOR M EN

Uncorrected Selectivity Correcte¢d  Minceri

Source| Year Pre- Post- Pre- Post- | Selectivity
University Secondary University Secondary Corrected

1976 0.13 0.211 0.122 0.201 14.29

1977 0.129 0.197 0.119 0.183 13.69

1978 0.119 0.197 0.112 0.185 13.19

1979 0.119 0.185 0.113 0.177 13.09

H 1980 0.111 0.191 0.105 0.182 12.59
0 1981 0.105 0.186 0.098 0.178 12.29

u 1982 0.105 0.179 0.098 0.17 11.79
s 1983 0.098 0.180 0.091 0.171 11.49
e 1984 0.098 0.174 0.093 0.167 11.49

h 1985 0.099 0.170 0.095 0.164 11.49
0 1986 0.095 0.170 0.089 0.164 11.19

I 1987 0.094 0.165 0.089 0.159 10.89

d 1988 0.088 0.181 0.083 0.175 10.99
1989 0.086 0.181 0.08 0.175 11.09

S 1990 0.087 0.169 0.081 0.161 10.69
u 1991 0.081 0.172 0.073 0.164 10.19

r 1992 0.081 0.173 0.076 0.167 10.49
v 1993 0.075 0.182 0.069 0.177 10.29

e 1994 0.079 0.195 0.073 0.19 10.99
y 1995 0.075 0.196 0.069 0.189 10.69

S 1996 0.082 0.202 0.074 0.195 11.29
1997 0.084 0.194 0.076 0.186 11.29

1998 0.085 0.206 0.082 0.197 11.99

1999 0.085 0.202 0.078 0.195 11.79

2000 0.096 0.196 0.092 0.19 12.79

2001 0.097 0.205 0.087 0.195 12.89
Continuod 2002 0.098 0.201 0.091 0.193 13.09
Hosehold) 2003 0.088 0.195 0.085 0.19 12.59
Suveys| 2004 | 0.082 0.198 0.078 0.193 12.39
2005 0.083 0.191 0.08 0.186 12.49

2007 0.078 0.183 0.074 0.176 11.79

2008 0.069 0.188 0.065 0.181 11.59

2009 0.066 0.194 0.062 0.189 11.59

[mearaied 2010 | 0.063 0.192 0.063 0.19 11.59
survey | 2011 0.052 0.180 0.051 0.177 10.39
2012 0.053 0.179 0.052 0.175 10.49

2013 0.047 0.178 0.046 0.175 10.19

2014 0.048 0.173 0.046 0.169 10.19
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TABLE 6B: SPLINE RETURNSFOR WOM EN

Uncorrected Selectivity Correcte¢d  Minceri

Source| Year Pre- Post- Pre- Post- | Selectivity
University Secondary University Secondary Corrected

1976 0.113 0.209 0.11 0.204 12.49

1977 0.113 0.182 0.117 0.188 12.69

1978 0.107 0.203 0.104 0.198 11.79

1979 0.101 0.195 0.101 0.195 11.49

H 1980 0.105 0.178 0.109 0.183 11.89

0 1981 0.106 0.166 0.102 0.16 11.39
u 1982 0.115 0.175 0.101 0.157 11.09
s 1983 0.109 0.155 0.104 0.148 11.29

e 1984 0.105 0.168 0.098 0.158 11.09

h 1985 0.109 0.159 0.108 0.158 11.99

o] 1986 0.106 0.159 0.103 0.155 11.59

I 1987 0.111 0.155 0.114 0.158 12.29
d 1988 0.102 0.157 0.104 0.159 11.69
1989 0.105 0.154 0.099 0.146 11.19

S 1990 0.1 0.159 0.093 0.15 10.8%4
u 1991 0.1 0.156 0.095 0.149 10.89

r 1992 0.083 0.159 0.083 0.159 10.39

v 1993 0.082 0.168 0.087 0.174 10.99

e 1994 0.092 0.180 0.091 0.178 11.49
y 1995 0.086 0.185 0.087 0.186 11.49
S 1996 0.085 0.193 0.086 0.194 11.69
1997 0.092 0.178 0.091 0.176 11.69

1998 0.078 0.191 0.082 0.197 11.69

1999 0.077 0.197 0.07 0.188 10.59

2000 0.083 0.191 0.082 0.19 11.89

2001 0.08 0.208 0.08 0.208 12.19
Continuod 2002 0.079 0.208 0.078 0.206 12.09
Hosehold) 2003 0.077 0.205 0.074 0.2 11.89
Suveys| 2004 | 0.072 0.198 0.071 0.197 11.59
2005 0.07 0.194 0.069 0.192 11.09

2007 0.073 0.194 0.066 0.182 11.09

2008 0.057 0.202 0.055 0.198 10.89

2009 0.057 0.204 0.053 0.198 10.89

[mearsiet 2010 | 0.057 0.208 0.061 0.213 11.09
survey | 2011 0.056 0.202 0.059 0.207 10.49
2012 0.05 0.196 0.052 0.199 9.5%)

2013 0.043 0.197 0.045 0.199 9.5%

2014 0.038 0.204 0.037 0.202 9.9%
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TABLE 6C: SPLINE RETURNSWITH AND WITHOUT
PROFESS ONAL DEGREE*

Post-Secondary

Pre-univ Post- Without With

Source, Years Schoaling | Secondary | Professional  Professional

*% Degree Degree
1976 11.40% 20.00%
77 11.50% 18.50%
78 10.90% 18.90%
79 10.80% 18.30%
H 80 10.40% 18.00%
0 81 10.10% 17.20%
u 82 10.10% 16.50%
S 83 9.60% 16.10%
e 84 9.60% 16.30%
h 85 9.80% 15.70%
o] 86 9.30% 15.70%
| 87 9.70% 15.40%
d 88 8.90% 16.50%
89 8.90% 16.30%
S 90 8.50% 15.50%
u 91 8.20% 15.60%
r 92 7.70% 16.00%
Y 93 7.40% 17.10%
e 94 8.00% 18.30%
Yy 95 7.50% 18.40%
S 96 7.60% 19.00%
97 8.00% 17.70%
98 7.40% 18.90%
99 7.50% 19.10%
2000 8.70% 18.70%
1 8.10% 19.60%
Continuod 2 8.10% 19.30%
Hosehold 3 7.80% 19.10%
suveys| g 7.20% 19.00%
5 7.30% 18.50%

7 7.00% 17.80% 13.23% 18.41%

8 5.80% 18.40% 13.33% 19.10%

9 5.60% 18.90% 13.71% 19.80%

meaeel 10 | 6.30%  20.30% | 14.26%  20.05%

Survey 11 5.50% 19.30% 12.24% 18.91%

12 5.20% 18.70% 11.95% 18.72%

13 4.50% 18.70% 12.14% 18.69%

14 4.20% 18.60% 11.96% 18.87%

* Corrected for selectivity bias
** Corresponds to the returns of the spline regomsia table 6A.
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TABLE 7: QUANTILIC RETURNSTO EDUCATION

Source MEN WOMEN TOTAL
Years| Q25 g50 q75 g25 g50 q75 g25 g50
1976 | 0.136 0.151  0.162| 0.107 0119 013 0.128 0.14 0.
1977 | 0.136  0.147  0.157 012 0121 0.12% 013 0139 0.
1978 | 0.129 0.138  0.147| 0.116 0.115 012 0126 0131 O.
1979 | 0.118 0.132 0.146| 0.106 0.106 0.114 0116 0123 O
1980 | 0.11  0.129  0.141 011 0111 011 0112 0122 O.
y 1981 | 0.11  0.122 0.137| 0.109 0.111 0119 0.12.1  0.119 0
o 1982 | 0.106 012 0132 0125 0121 0126 0124 0.121 0
u 1983 | 0.105  0.118 0.13| 0.115 0.112 0.1 011 0116 0.
s 1984 | 0.104 0.113 0.126] 0.114 0115 0124 0109 0115 O
E 1985 | 0.106  0.113 0.123| 0.118 0114 014 0112 0113 O
o 1986 | 0.099 011 0125/ 0.112 0111 0119 0.106 0.1 O
[ 1987 | 0.092 0.101  0.119| 0.119 0.11 016 0.104 0.105 O.
d 1988 | 0.089 0.103 0.123| 0.10¢ 0.106 0.114 0.099  0.105 0
< 1989 | 0.09 0.106 0.128/ 0.109 0.105 0.118 0.098 0.106 O.
U 1990 | 0.09 0.103 0.123| 0.109 0.105 0.116 0.099 0.105 O.
r 1991 | 0.089 0.101  0.118 0.11 0108 0119 0.099 0.105 O.
v 1992 | 0.089 0.103  0.119/ 0.102 0099 0.111 0096 0102 O.
€ 1993 | 0.083 0.102 0.119] 0.098 0.103  0.113 0.09 0103 0.
i 1994 | 0.09 0.107 0.123] 0.104 0.113 0.129  0.095 0.1 0.
1995 | 0.087 ~ 0.106  0.123| 0104 0111 01243 0094 0109 O
1996 | 0.101 0.111 0.127/ 0.111 0114 0124 0106 0113 0.
1997 | 0.096  0.109 0.125/ 0.114 0117 0125 0104 0113 0.
1998 | 0.106 0.121 0136 0.113 0112 0.121 0.11  0.118 0
1999 | 0.112 0.119 0.134 011 0114 0128 0.1.2 0.117 0
2000 | 0119 0123 0135 0122 0114 0125 0121 0119 O
2001 | 0.125 0.13 0.142| 0124 0121 0133 0126 0.127 O.
Continuos| 2002 | 0.124  0.127  0.141 013 0122 0129 0.127 0.124 0.
Hosehold| 2003 | 0.111 0.118 0.132| 0.122 0121 0.129 0.117 012 0.
surveys | o004 | 0109  0.117  0.133 0.12 0.118 0.126 0114 0.118 0.
2005 | 0109 0.117 0.132| 0119 0.116 0.124 0.114 0.116 O.
2007 | 0.101 0.115 0.131 012 0121 0.129 011  0.117 0
2008 | 0.095 0108 0.127| 0109 0.112 0.137 0.102 011 0.
2009 | 0.096 0.106 0.128/ 0.116 0.117 0.137 0105 0.111 O
;”;jg;arfgﬁj 2010 | 0.094 0107 0.125| 0124 0117 0127 0107 0111 O.
suvey | 2011 [ 0.087 0096 0.119] 0119 0118 0132 0102 0105 O.
2012 | 0.086 0.097 0.116| 0.112 011 0128 0.099 0.102 0
2013 | 0.086 0.092 0.113| 0111 0.107 0.123 0.097 0.099 O
2014 | 0.08 0.09 0114 0113 0112 0126 0.094  0.099 0

151

145

38

135
132
JL3

J13

127
125
123
123

118
12

|24
121
119
| 16
116

126
123

| 26
| 25

J13
JL3
31

38
136
131
129
| 28

13

127

128

| 26
| 24

J12
417

J12
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