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Abstract

We use survey data on cohorts of high school leavers observed before and after the Italian
reform of tertiary education to estimate its impact on the decision to go to college. We find
that individuals leaving high school after the reform have a probability of going to college
that is 10 percent higher compared to individuals making the choice under the old system.
We show that this increase is concentrated among individuals with good high-school
performance and low parental (educational) background. We interpret this result as an
indication of the existence of constraints (pre-reform) -- for good students from less
affluent household -- on the optimal schooling decision. For the students who would not
have enrolled under the old system we also find a negative impact of the reform on the
likelihood to drop-out from university
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Marche (Ancona, 2006) and the LOWER Workshop (Annecy, 2006). We are grateful to Giorgio Brunello,
Stefano Staffolani, Jonathan Wadsworth and the participants to both events for their comments, and to
Gabriele Volonte for research assistance.



In recent years, following the “Bologna process’ aimed at the devel opment of an integrated
and coherent European Higher Education Area (EHEA), several European countries have
undertaken major reforms of the University system. The main changes envisaged by the
Bologna process to promote labour mobility among member countries, involved an
harmonisation of the structure of University programmes, as well as the introduction of a
credit system to facilitate mutual recognition of degrees. The nove to a common structure
for university degrees, though, has different implications between countries. for some
countries the reform simply meant a mild rescheduling of the existing Higher education
programme structure, in other countries the reform involved a major restructuring of the
whole University system changing both the structure and duration of the existing
programmes. In Italy, for example, the implementation of the reform required to change the
existing system moving from a four/five year degree to a three year degree (first cycle,
Laurea breve) and to introduce an additional two-year cycle (secondary cycle, Laurea
Magistralis). Both these aspects of the reform have stimulated much controversy between
those (favourable) who interpreted the shortening of the first cycle as a mean to increase
enrolment, reduce drop-out rates, improve equality of opportunities for access to university
and, findly, to allow a faster way to enter the labour market; and those (against) who
remained sceptical both about the academic contents a shorter cycle and the market value
of graduates of different cycles.

In this paper we use the reform of the first cycle of the Italian university system as an
exogenous shock to address the issue of enrolment, equality of opportunities and drop out.
Since the changes were unanticipated both by students and their families, the reform
provides an ideal experiment to evaluate the impact of length of studies, and of the implied
costs, on human capital investment.

We find that individuas leaving high school after the reform have a probability of
going to college that is 10 percent higher compared to individuals making the choice under
the old system. We show that this increase is concentrated among more able students (i.e.
those with higher school performance) and that parental (educational) background matters
less after the reform. We interpret this result as an indication of the existence of constraints
(pre-reform) on good students from less affluent household, to make their optimal

schooling decision. However, since a higher university enrolment does not necessarily

! The so called “Bologna process” isin fact the result of a series of Conferences, Paris (1998), Bologna
(1999), Prague (2001), Berlin (2003) and Bergen (2005).



imply a larger share of people with a university degree, we also investigate the impact of
the reform on university drop-out rates. We find a negative impact of the reform on the
likelihood to drop-out from university for the students who would not have enrolled under
the old system.

The structure of the paper is as follows. In section 2, after briefly describing the
institutional context, we review some of the economic implication of the reform. In section
3, we describe the data and provide some descriptive analysis. Section 4 presents the
empirical strategy and outlines the model specification. The main set of results are reported

in section 5, while the last section concludes.

2. Implementation of the “Bologna process’ in Italy: institutional features and
economic implications
The reform of the Italian university system has developed along two main routes. The first,
has envisaged a major change in the structure of degrees, introducing a two-cycle structure
where after obtaining a first three-year degree (Laurea breve), students may continue their
university studies to pursue a second two-year degree (Laurea magistralis). The second
route, has been a thorough reform of the fields of study and of university curricula, which
brought a considerable increase in the number of fields student could choose and — for
most of the degrees -- a reduction in the number of exams and in the complexity of
contents. These features replaced the old system characterised by a single cycle of four/five
year (depending upon the subject) degree (Laurea) and a selected number of fields for
student to choose. 2

Among the reasons to motivate the need to reform the Italian university system those
most often reported are the low enrolment rates, the very high drop-out rates, the low
number of graduates, the excessive actual length of university studies well above the legal
one and not least the relevance of family background on academic performance (rather
than ability). Indeed, in the pre-reform system the graduation rate was one of the lowest
among the OECD countries, in 2000 only 40 percent of the students enrolled were able to
attain a degree and actual graduation length was much higher when compared to other
OECD countries (OECD, 2002; Perotti, 2002).

2 As an alternative to the Laurea, for some subjects the old system also included two-year degrees (Diplomi
universitari). Although enrolment into the Diplomi did not precluded the attainment of the longer degree (i.e.
students graduating from the Diplomi could be admitted into the third year of the longer cycle), they were not
apopular choice: among the high school leavers of 1998 only 11 percent opted for the two-year degrees.



In order to gain a better understanding of the factors influencing students’ decisions
to enrol in university, it is aso important to account for the features of secondary
education, and the interactions with enrolment decisions.. Specifically, after compulsory
education students are given the choice to go in a “generdist” schooling track (Liceo)
which naturally leads to university studies and is chosen by students with better family
background. Alternatively students may choose to go in a more labour market oriented
schooling track (Istituti tecnici e professionali) where students from worse family
background are over represented. As documented in the literature, early school tracking
may have a “diversion effect” preventing some individuals from further progressing to the
tertiary level thus reinforcing intergenerational correlation in educational attainment
(Hanushek and Wadlimann, 2006; Brunello and Checchi, 2007), and there is evidence of
this type of effect in Italy, see Cappellari (2004) and Checchi and Flabbi (2006).

In 2001 the reform introduced with Law 509/1999 reached its implementation stage,
mostly to put into practice the main features of “Bologna agreement”, but also to deal with
the problems of the old system — i.e. increase tertiary enrolment and the number of
graduates. The routes through which the reform is likely to have had an impact on human
capital investments and students’ performance are the reduction in the length of studies (ie.
1-year shortening of the legal duration to get a first cycle degree) and the reduction in the
number of exams (and possibly their complexity), both reducing the costs (also implicit
costs) of investing in tertiary education (Bagiiés et a 2006). On the other side, the wider
menu of degrees available and the possibility to prolong education further to obtain a
second cycle degree, by alowing a better choice, might also have increased the expected
returns of human capital investment. In other words, the various features of the reform are
expected to have had an effect on both the number as well as the characteristics of the
individuals who made their higher education choice under the new system. In particular,
the larger effects on enrolment rates are likely to come from individuals that were
somehow constrained in the old system (Ranieri, 2006).

Our discussion about the positive effects of the reform on enrolment rates crucialy
rests on the maintained hypothesis that the reform increased the expected net benefits of
college education, through increased returns or (and) reduced costs. For being effective, the
latter channel requires prospective college students to perceive the change in degrees
structure as an effective reduction in the minimum length of studies required to obtain a

college degree: from four (five in certain cases) to three years. While this is plausible over



the years close to the reform, it cannot be excluded that in the longer term other (e.g.
general equilibrium) effects would work in the opposite direction. For example, firms may
value the new first cycle degrees less than old degrees (e.g. because of reduced complexity
of studies), such that students may respond prolonging their studies to obtain the additional
two-year degree, thus accumulating more human capital than before. In such a case, the
reform would increase the length of university studies and the long term effect would be
the opposite of the ones discussed. One may aso think of mechanisms that reinforce the
short term effects. For example, after the reform, going to college may become the norm
for a wider socia group, hence increasing the likelihood of college enrolment other things
equal, -- e.g. some sort of ‘state dependence’ effect operating at the societal level over
cohorts of high school leavers. Finally, one should stress that besides operating on
expected costs and returns, the two-cycle structure introduced by the reform may positively
impact on enrolment behaviour also if individuals value the size of their opportunities set
or if they arerisk averse,

At the aggregate level, recent data confirm the strong impact that the reform had on
enrolment rates. Figure 1, reports the evolution of enrolment into higher education (as a
share of the cohort leaving high school), showing the existence of a declining trend before
2001, and a huge increase (over 10 percent) as a consequence of the reform of the
university system. The sharp increase in enrolment rates is a further confirmation that the
reform was largely unanticipated by students, thus providing an idea experiment to
investigate individuals higher education decisions.> By looking at the groups of
individuals whose behaviour is affected by the institutional change, the reform can be used
to shed light on the determinants of human capital investments and on the constraints
operating on individual educational decisions. In general one might expect that the higher
inflow of students would come from either less able individuas, those lacking resources
(either financial and cultural), or both. Unravelling the drivers of increased university
enrolment is therefore an empirical issue that can be solved using the micro-data on high
school leavers in a pseudo-panel fashion to perform a before-after comparison of enrolment
determinants.

Besides enrolment, there are also reasons to believe that the reform may have altered

college drop-out behaviour. The shorter duration of studies and the lower (perceived)

3 The declining pattern over the 1990s can partly be explained by the introduction of law 122/94 which
granted universities the possibility to raise fee above the standards set at the national level.



complexity should reduce drop out rates. Alternatively, if the higher inflow of students
comes from the lower part of the ability distribution (with unchanged complexity and pass
threshold for exams) drop out rates could well increase (Boero, et al., 2005; Di Pietro and
Cutillo, 2006).

3. Existing studies on the Italian university reform

A number of studies have tried to investigate some of the above issues*. Previous work on
the effects of family background, in the Italian context, suggests that parental income,
education and socio-economic status are generally important determinants of individual
educational choices and of the probability of graduation. Empirical evidence on income
and occupational mobility suggest that Italy is characterised by a more homogeneous but
less mobile society and that university graduates mainly come from higher educated
families (Checchi et al., 1999; Checchi and Flabbi, 2006)°.

Among the papers that have focused on enrolment rates, Bondonio (2006), using
aggregate data from the Ministry of university and research (MIUR) reports a strong
impact of the reform on enrolment rates (9 to 14 percent, respectively in the first and
second year of the reform), and a positive correlation between the supply of university
degrees and enrolment rates (an estimate of 2.5 percentage points increase for any new
degree).

Other papers have concentrated on the hypothesis that the reform might have reduced
both students' workloads and grading stardards in exams. Bratti et a (2006), ook into the
hypothesis that the fast increase in the number of students was accompanied by a reduction
in the standard of higher education and investigate the consequences on drop out and
graduation rates. They presert a case study on the Marche Polytechnic University,
reporting a significant reduction in course workloads and an increase in student
performance after the reform, which are shown to have significantly reduced the likelihood
of student dropping out®. Another case study uses administrative data on students of two

Italian universities (i.e. Cagliari and Viterbo) to analyse the determinants of drop-out rates

4 Although, there is an extensive US and UK literature that investigates several issues also considered here
(drop-out rates, probability of enrolment and graduation, and the role of family background); in this paper,
we focus attention only to the Italian experience. For additional international evidence see, Hanushek, 1986;
and Hanushek, and W6Rmann, 2006.

® Aina (2005), using ECHP data for Italy, shows that family income does not exert a statistically significant
impact on student withdrawal from university. This finding is explained considering the low tuition and fees
charged, on average, by Italian universities.

® See also, Broccolini (2005).



and finds that, notwithstanding the reform, students withdrawal rate is till very high and
only a small proportion of students are likely to complete their studies within the
ingtitutional time (Boero, et al., 2005). In a companion paper Bratti et al (2007), develop a
theoretical model in which individuals decide whether to enrol in university and,
conditional on that, whether to dropout. The theoretical implications suggest that a
reduction in higher education standards goes in the direction of increasing the number of
students in tertiary education and, by reducing drop-out, also graduation rates. However,
the authors warn against the use drop-out or graduation rates as a mean to evaluate
university overall efficiency. Di Pietro and Cutillo (2006) also focus on the impact of the
reform on drop-out rates and document a marked reduction after the reform. They use a
decomposition methodology to assess whether changes in the probability of dropping out
are determined by changes in students observable characteristics or by changes in
students’ behaviour. Their findings suggest that since students' characteristics decreased
after the reform (i.e. lower academic ability which, ceteris paribus, should increase drop-
out rates), the reduction in drop-out rates can be only explained with a change in student
behaviour’, such as higher motivation to complete, better focused and more labour market
oriented curricula, increased possibilities to combine study and work.

The empirical evidence on the effects of the reform, as documented above, seems
rather controversial showing mixed results for what concerns both economic outcomes and
their implications. Most findings, due to the specific data used or to the different
methodology, appear difficult to compare, which can be explained both by the scarcity of
nationally representative micro data -- which motivated the use of specific data and case
studies in the literature -- and by the fact that the reform is till rather recent. In this
perspective, the present paper contributes to the existing literature by producing the first
nationally representative micro-based evidence new evidence on the reform effect on

college enrolment and college drop out.

4. Data and descriptive statistics

The data used in this paper originate from the “ Survey on the education and work patterns
of secondary school graduates’, a cross-sectional sample of school leavers interviewed by
the National Statistical Office (ISTAT) three years after graduation. The data represent
approximately 4 percent of the population of Italian secondary school graduates and

contain a wide range of information on the school curriculum and on post-school



experiences, either in college and in the labour market. In addition, information on persona
characteristics and family background is available.

The two latest waves of interviews were conducted in 1998 and 2001: the latter
cohort is the first making college enrolment decisions under the new regime. Therefore,
comparing data from the two cohorts offers the opportunity to study the effect of the
reform on human capital investments. In principle, in order to reduce noise in the
estimation of the reform effect, one would like to compare the 2001 cohort with the cohort
leaving schools immediately after the reform introduction, i.e. the school leavers of 2000.
Such a possibility is precluded by data availability. This may be problematic if, for
example, there is an underlying increasing trend in college enrolment so that widening the
time interval between the points at which the before/after comparison is made lead to
overestimate the impact of the reform. However, Figure 1 shows that this is definitely not
the case in Italy, and in the years from 1998 to 2000 college enrolment rates were
essentially constant. On the other hand, considering data some year before the reform
rather than immediately before reduce the risks of anticipation effects, which, in our case,
may induce individuas to delay enrolment in order to join the new regime, inflating the
estimated between-cohorts differential.

The ISTAT survey refers to all secondary school leavers in a given year. As
discussed in Section 2, the Italian system of secondary education is structured into tracks
that, by and large, can be divided between college oriented (Licei) and labour market
oriented (Istituti Tecnici — educating for white collar careers-- and Istituti Professionali —
focussed on skilled blue collar occupations). While these tracks represent the larger share
of the supply of secondary education, there are other schools intended for individuals
aiming at specific profession, such as primary school teachers and figurative artists. Given
the special nature of these schools, their students have been excluded from the estimation
sample. For teaching schools the exclusion is aso motivated by the fact that in 2001
college degrees became a compulsory requirement for accessing the teaching profession, so
that observing larger enrolment rates from these schools may not reflect the impact of
college reforms, but rather be a consequence of changing rules in the teaching profession.
Excluding these observations belonging to these groups plus others with missing
information on key explanatory variables in our analysis yielded a fina estimation sample
of 36600 observations of which 18800 belong to the 1998 cohort and the rest to the 2001
one.



Summary statistics for the estimation sample are provided in Table 1, showing that
the characteristics of the interviewees where rather stable in the two cohorts. The last row
of the table show college enrolment and drop out rates. Since the reform substituted all
existing tertiary degrees (‘short’ degrees and ‘longer’ ones, see footnote 2) with the new
three plus two years system, college enrolment for the 1998 cohort consider students
reporting having enrolled in both short and full length courses. Raw data clearly indicate
that enrolment was higher after the reform, by approximately 10 percentage points, i.e. by
an amount comparable with the administrative data depicted in Figure 1. Note however that
the level of administrative figures are some 10 percent larger, and this gap does not seem to
vary after the reform. The reason of the gap is that survey data consider enrolment only by
students that left secondary school in a specific year, while administrative data record
overall enrolment, including individuals that obtained their secondary school degree
severa years prior to enrolment. Finaly, looking at college drop out it appears that the

reform did not reduce it, the 2001 figure being 1.5 percent higher than the 1998 one.”

5. Modelling the effect of the reform on students outcomes
Our repeated cross-sectional data enable us to study the impact of the reform by means of a
before-after comparison. That is, by pooling survey data for 1998 and 2001 we estimate the
differential in some relevant outcomes between the two cohorts. Assuming that between
cohorts differences are exclusively driven by the reform, such a strategy delivers consistent
estimates of the effects of interest. Conditionally on the cells defined by the personal
attributes used as regressors in the analysis, such a before-after comparison may be seen as
adifference-in-difference estimator applied on pseudo-panel data.

The data consist of observations about individual outcomes y; and a set of controls X;
for secondary school leaversin 1998 and 2001. Our basic estimating equation is therefore:

Yi=X'b +dri + U
where r; is a dichotomous indicator for whether the student left secondary school in 2001

(and was therefore exposed to the reform), while u; is a zero mean error term independent

from the vector of observables (x;’ r;). Given these assumptions

" Both enrolment and drop out rates match quite closely official statistics published by ISTAT using the same
data (see ISTAT, 2003 and 2006)



d= E(yi| xi, ri =1) — E(yi] xi, ri =0)

measures the impact of the reform on outcomes and can be consistently estimated by
regressing the outcome on the observables. For example, if the outcome under analysis is
college enrolment, y; may be thought of as the expected net benefit of enrolling into
college, enrolment occurs whenever the net benefit is positive, and d can be estimated by
probit regression.

There are three arguments that support the validity our estimating strategy. First,
administrative data on the population under analysis clearly show that in the years prior to
the reform there was no trend in enrolment rates computed as the proportion of college
intakes over the flow of secondary school graduates, see Figure 1. Indeed, college
enrolment continuously dropped between the mid and late 1990s, hitting a minimum of
61.5% in 1998 and then fluctuating around 62% in the two following years. The first year
of the new regime shows a sharp increase in college enrolment, of approximately 10
percentage points. Thence, there not seem to be any underlying increasing trend that, if
omitted, could bias upward our estimated effects.

Secondly, the vector of observables includes time-, gender- and region specific
unemployment rate for the age group investigated. Controlling for local unemployment is
important in our exercise since local labour market conditions influence the expected costs
and benefits of college education. In particular, the local unemployment rate at the time of
school leaving proxies for the opportunity costs of college enrolment. Moreover,
specifically to our case, a set of labour market reforms aimed at reducing rigidity in the
youth labour market were introduced by law in July 1997. These reform generated better
labour market conditions for the youth, making the transition to work a more attractive
opportunity relative to college enrolment other things being equal. To the extent that their
effectiveness was greater in 2001 than in 1998, omitting the controls for loca
unemployment rate would bias the estimated effects of the reform downward. Finally, as
Table 1 illustrates, observable personal characteristics are rather homogeneous before and

after the reform, and to the extent that these similarities carry on also to unobservables, we
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may think that the assumption of independence between the error term and the reform
dummy is not too restrictive.®

The regression framework outlined above can be used not only to quantify the impact
of the reform on outcomes, but also to assess what are the persona attributes whose impact
on outcomes was affected by the reform, thereby making some step in the direction of
identifying the channels through which the reform exerted its effects. This can be done by
interacting the reform dummy with the set of relevant attributes. Specifically, human
capital theory predicts that schooling decisions are constrained by family background and
individual ability. To the extent that the reform lowered the costs for accessing college
education, one may expect less able pupils from disadvantaged background to increase
their enrolment rates relative to otherwise similar individuals. Assuming a dichotomous

distribution of both ability and background, one can estimate the following model:

Yi = xi'b + dri +qua+ @i+ gsairi +gibiri + €

where g indicates high ability individuals, b; stands for a favourable background, and the
set of controls is the same as before, but excluding background and ability. The crucial
parameters that measure how much the reform worked through the ability and background
channels are gz and g , i.e. the variations in the effects of ability and background on
outcomes before and after the reform. For example, if outcomes are college enrolment

rates, a standard human capital model would predict both parameters to be negative.

6. Results

6.1 The effect of the reform on college enrolment

A first set of results is presented in Table 2 which shows probit estimates of the effect of
the reform on college enrolment rates. The regression of column (1) includes only a gender
dummy and regional dummies, plus the reform dummy, and estimates the reform impact to
be positive and in the order of 9 percent, reproducing the differentia estimated from the
raw data in Table 1. The second column includes the local unemployment rate among
regressors and clearly shows the relevance of doing so. The effect of unemployment is
positive and precisely estimated, suggesting that high unemployment reduces the

opportunity cost of time spent in education, thus increasing enrolment rates. More

8 See the next Section for further discussion and evidence on this point.
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importantly, the reform impact is now larger by some 3 percentage points. Such change
reflects an improvement in labour market conditions between 1998 and 2001, with the
average (over regions and gender) youth unemployment rate dropping from 35 to 28
percent, something that, at least partly, can be explained by the labour market reform
discussed in Section 2. Given that better labour market conditions act as a disincentive to
college enrolment, omitting the unemployment rate lead to underestimate the impact of the
reform.

Subsequent columns of the table progressively saturate the regression model with the
“usual” set of controls for family background and individual ability. Specifically, controls
for parental education and occupation, marks in the final exams of junior high school, the
secondary school track of graduation, and marks in the final exam of secondary education
are progressively added in columns (3), (4), (5) and (6) of the table, respectively. Parental
education has an effect on college enrolment which is well above that of parental
occupation, and quantitatively the effect appears to be rather similar between father and
mother. The other powerful driver of human capital investments is individual ability,
whose earlier measurement in the data is at the end of compulsory education, normally at
the age of 13. Including controls for the secondary school track of graduation shows that
students from the academic oriented tracks (the omitted category) have by far the largest
probability of choosing college enrolment after graduation, followed by students from
technical and, at an even lower level, professional schools. Also, the school track does not
appear to be orthogonal to parental background and pre-track ability. The reduction in the
impacts of background and ability occurring after the inclusion of school track among
regressors reveals that those two factors are important determinants of track choice. Even
after including all these significant shifters of the net benefits of college enrolment, the
estimated impact of the reform remains statistically significant and its size quantitatively
stable across specifications, confirming the visual impression derived from Table 1 about
the orthogonality between the reform and the observables, a fact consistent with the
hypothesis that the reform is randomly alocated across individuals.

Having established that the reform increased enrolment rates, the relevant question
becomes why. Did the reduction in the costs of education attracted students from more
disadvantaged background, less able pupils, or both? Table 3 provides an answer to such
guestions by looking at the interactions between the reform and personal characteristics.

Column (1) of the table starts by interacting the reforms with school tracks, which we have
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seen to play a crucia role in streaming students into college. Results show that a relevant
part of the effect is concentrated among students from technical schools, which closed their
gap relative to academic oriented schools students by 6 percent. On the other hand, no
differential increase in enrolment rates can be detected from the professional track.

Considering that ability and background play a major role in alocating students into
school tracks, this evidence suggests that those who increased college enrolment thanks to
the reform should be of intermediate ability and background. In order to look directly at
thisissue, the second column of the table considers a model unconditional on school tracks,
but including the interaction of parental education and students ability with the reform
dummy.® The results for parental background show that the advantage —in terms of
enrolment rates-- of having a father with college degree was reduced by the reform,
consistently with the view that the reform has had an impact on intergenerational
correlations in education. The result for ability, instead, does not support the view that the
reform increased the access of less able individuals. Re-introducing school tracks into the
model does not solve the puzzle, see column 3, in which the interaction between father
education and the reform loses significance (picking up the fact that parental education
affects track choice) while the interaction between the reform and ability remains
significant and gains size compared with column (2).

Thus, it seems that the most able saw they enrolment chances increased by the
reform. One explanation for this finding could be that these individuals were somehow
constrained in their behaviour before the reform. For example, these may be able children
of low educated parents who make a sub-optimal investment in human capital due
constraints in the (economic and cultural) resources available for the investment. By
lowering investments costs, the reform may therefore have corrected such sub-optimal

equilibrium.

6.2 Sensitivity analysis

In order to assess the plausibility of our conclusions about the interplay between family
background and students ability in constraining pre-reform enrolment decisiors, in this
section we perform some sensitivity analyses. We start by looking at the interaction

between ability and background in determining enrolment before and after the reform. If

® Interactions of the reform with parental occupations were also added to the model, but were found to have
no explanatory power.
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unfavourable parental background was preventing able pupils from making optimal
investments, then we should observe the ability/reform interaction to positively affect the
enrolment decisions of individuals from unfavourable background, whereas for individuals
with more favourable family origins the impact of ability on choices should not vary after
the reform. To this end, we re-estimate the model of Table 3, column 2, by level of father
education. Results from such exercise are reported in Table 4, which shows that the gain in
enrolment rate accruing to more able individuas is evident only for the children of fathers
with an intermediate level of education, supporting our hypothesis. Moreover, for the
subsample with father highly educated, there is a positive and significant interaction term
between the reform and having a mother highly educated, while the coefficient on the
reform dummy is negative and marginally significative. While the latter coefficient picks
up the reduced advantage in enrolment rates for children with favourable background
already seen in Table 3, the former indicates that such a reduction is smaller the higher
mother’ s education.

A second reason why our results may be driven by the choice of specification is that
schooling ability and family background (especially educational one) are positively
correlated. A number of theories could explain such correlation. From the point of view of
our analysis, it could imply that the ability effect that we find is in fact a consequence of
the effect operating through parental background. To check this possibility, we estimated
the model of Table 3, column 2, interacting the reform with either ability or background,
but not simultaneously. Results are provided in Table 5, which shows that our conclusions
are not a consequence of the positive association between background and ability.

Finally, one further explanation for our results on ability is measurement error.
Besides recall bias or mis-reporting, one problem with our indicator is that it refers to
ability measured at age 14 (e.g. the 8" grade) , whereas college enrolment decisions are
based adso on the information extracted from the performance in high school, which is
summarised by the marks reported in the final examinations at the age of 19 (e.g. the 13"
grade). To the extent that some individuals perform better as 8" graders than they do as
13" graders and such downward mobility in performance has increased over time, our
conclusions about parental background constraining college enrolment choices would be
misplaced. We therefore re-estimate our model using 13" grade marks as the relevant
ability indicator to be interacted with the reform, either alone (column 1) or in conjunction

with 8" grade marks (column 2). Results from these regressions are given in Table 6. We
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find that individuals from the upper-middie tail of the 13" grades distribution increased
their enrolment into college after the reform relative to those in the bottom part of the
marks distribution. Moreover, when we include also interactions between the earliest
grades and the reform, we find results in line with the ones presented in Table 3. Overall,
it seems that the specific point in students careers from which we chose to measure ability

is not driving our conclusions about family backgrounds and constraints on education.

6.3 College drop out

The results discussed so far show that part of the effect of the reform worked through a
reduction of the impact of parental background on the choice of enrolling onto college.
However, this does not necessarily imply an increase in intergenerational mobility in
education. To the extent that the additional inflow of college intakes has a large propensity
to quit college before completion, changes of intergenerationa links at college entry will
not trandate into analogous changes at college exit, so that the link between educational
attainment and family background will remain unaffected. For example, this could be the
case if the additional intakes come from the lower tail of the ability distribution, but results
previously discussed are not consistent with such a view.

We provide a direct assessment of these issues by studying college drop out rates
before and after the reform. The data enable identification of college drop outs thanks to a
survey question on the interruption of college studies. Since the question is answered at
most three years since enrolment, the observed drop out indicator is subject to right
censoring. This holds for al pre-reform students enrolled in four year courses and for
students that, before or after the reform, did mt enrol at university immediately after
leaving school, but with some lag. However, since most drop outs typicaly occur within
the first or second year of graduation, we can expect the bias induce by right censoring to
be mild. Moreover, we observe any lag existing between school graduation and college
enrolment, and control for it in the regression. Importantly, it should be noted that the
relevance of any bias due to censoring is larger before the reform rather than after, so that
what we can estimate is, at worst, an upper bound of the true effect.

The reduction in course length is a first evident channel through which the reform
may reduce drop outs. Individuals quit college when they realize that they may have
overestimated the net benefit of college degrees, and by lowering the cost of education the

reform can make the overestimation less likely. But in addition, there are other factors at
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play that may work in the direction of reducing post-reform drop outs. For example, there
is evidence that after the reform, teaching standards were lowered (see Bratti et a, 2006)
which is an alternative way of reducing the (effort related) costs of education, and thence
drop outs. Our analysis is not aimed at disentangling these competing explanations, but
estimates the overall change in drop out induced by the reform.

Results are presented in Table 7, which shows estimates from probit regressions of a
drop out indicator on a set of controls. Dummies for the time span separating school
leaving and college enrolment control account for the censoring issues discussed above.
Parental occupations were found not statistically significant (individualy and jointly) and
excluded from the specification. Parental occupations can be seen as a proxy for family
permanent incomes and it is plausible to assume that college drop out have more to do with
transitory income shocks then with permanent income. The field of college studies is not
recorded in the survey, and such omission may bias our results if the reform shifted field
choice, and fields are characterised by different drop out rates. The first column of the
table shows that drop out rates were some 0.8 percent larger after the reform, and the effect
is not precisely estimated. The regression adjusted estimate is thus half of the effect
estimated from raw data in Table 1, and considering this as an upper bound, we can
conclude that the reform did not affected the average college drop out. Estimated marginal
effects associated with the other controls listed in the first column show that college drop
out is more frequent among males, students with less favourable family background or with
lower ability, and students from labour market oriented secondary schools. The dummies
for lagged college enrolment attract positive (1 year lag) and negative (2 years lag)
signs.The positive sign of the first coefficient may be interpreted as a selection effect, that
is more able and motivated individuals enrol right after high school, while lower ability
individuals may wait longer to enrol and are more likely to drop out. On the other hand, the
lower drop out probability estimated for individuals just enrolled at university reflect the
censoring issues discussed earlier.

The regression of column (1) is estimated on the sample of individuals that actually
enrolled at college after leaving secondary school, while those who never enrolled are
excluded from the analysis. To the extent that individuals sort into these two groups non
randomly, an endogenous sampl e selection issues emerges, whichmay bias our estimate of

the reform impact. To correct for this issue we therefore use a two equation model in which
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a selection equation (college enrolment) is added to the drop out equation.'® To some
extent, this modelling strategy should aso correct br the omission of fields of college
studies, as long as it controls for unobserved heterogeneity in the drop out equation.
Column 2 of Table 7 illustrates the results. First we may note that the correlation
coefficient between the equations error terms is negative. Thence, there is evidence of a
negative selection effect, i.e. the sample of college students has an inherent lower drop out
probability relative to individuals never enrolled in college, which may mean that there is
an efficient allocation of talents (net of the observed attributes) into college. Considering
that field of college studies is omitted, the negative sign may also mean that individuas
going to college chose fields characterised by lower drop out rates relative to the fields that
would have been chosen by the sub-sample not going to college, had they gone to college.
Whatever its reason, the negative error correlation means that the model in the first column
of Table 7 is estimated on a (inherently) low drop-out sample. Due to selectivity, personal
attributes are more homogeneously distributed in the sample of students enrolled in college
than in the population so that omitting the control for sample selection leads to
underestimate (in absolute value) their impact on drop-out. The opposite holds for the
effect of the reform, which becomes essentially zero after correcting for endogenous
selection. This is consistent with the fact that post-reform students are less subject to right
censoring in reporting drop out — so they have a ceteris paribus larger probability of
reporting it relative to pre-reform students — and there are more post-reform students in the
selected sample than in the population. Accounting for selection corrects for this
composition effect, reducing the upward bias induced by right censoring. Overal, the
endogenous sample selection model confirms the neutrality of the reform for college drop
out, which is against the hypothesis that less able individuals where attracted to college by
the reform.

In order to provide an additional check for these findings, we further specialise the
model and allow the endogenous selection term (i.e. the correlation between disturbances
in the selection and drop out equations) to be a function of the reform. If the reform
brought at college less able individuals, and ability is inversely related to the propensity to
drop out, we should observe a positive impact of the reform on the error correlation.

Results are in Table 7, column 3, and show that there is no significant association between

19 Models with endogenous sample selection are estimated by maximum likelihood. Specification of the
selection equation is the same as the one of the drop out equation, but also include parental occupation.

17



the reform indicator and the error correlation, consistently with our interpretation of the
reform effects.

The fourth column in Table 7 considers results from interacting the reform with
secondary school tracks, which show some evidence that the reform had a specific
beneficial effect on students from technical schools, -- e.g. the pool of individuas whose
enrolment decision was shifted by the reform, athough the effect is not precisely
estimated. To assess this point more directly, in column (5) the reform dummy is interacted
with parental education and students ability. In each case we find results that are in line
with those obtained for college enrolment, -- e.g. after the reform college drop out was
lower for more able individuals and individuals with less favourable background. In this
sense the reform can be seen as having improved the efficient allocation of individuals into
college education, as the additional intakes are also displaying lower drop out rates. In
addition, the results on the interaction between the reform parental education are also
consistent with the possibility that the reform increased intergenerational mobility in
education.

7. Concluding remarks
In this paper we have used survey data on two secondary school leavers cohorts to assess
the impact of the recent reform of Italian university education on human capital
investments. We find that the reform increased the transition to college and this effect is
shown to be particularly concentrated among individuals with good schooling ability but
unfavourable family background. We interpret this result within a standard human capital
investment framework as evidence of either financia or cultura constraints (or both) that,
pre-reform, prevented a subset of the population from making optimal investment choices.
Wethen

find a negative impact of the reform on the likelihood to drop-out from university,
and this effect is shown to be stronger for the students who would not have enrolled under
the old system. Overal, results are consistent with an equalising effect of the reform on
equality of opportunity in the access to higher education. Since these are estimated on the
first cohort of individuals exposed to the new system of university education, it will be
important to monitor the future developments of college enrolment and drop out, once

more datawill become available.
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Figurel- Enrolment ratesinto higher education in Italy: 1994-2004 (first cycle — laurea breve)
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Table 1. Sample descriptive statistics by survey year

1998 2001
Number of observations 18,809 17,803
Father compulsory degree or lower 55.7 51.28
Father secondary degree 34.72 36.61
Father college degree 9.58 12.11
Mother compulsory degree or lower 60.88 54.29
Mother secondary degree 31.47 35.61
Mother college degree 7.65 10.09
Father occuopation high 15.07 22.28
Father occupation intermediate 41.49 31.69
Father occupation low 43.44 46.03
Mother occuopation high 7 8.48
Mother occupation intermediate 17.99 18.9
Mother occupation low 17.33 20.94
Mother not working 57.68 51.58
Junior school mark D 31.14 24.98
Junior school mark C 26.57 29.39
Junior school mark B 20.06 21.62
Junior school mark A 22.23 24
Ist.Professionali 17.68 17.18
Ist.Tecnici 47.09 46.22
Licei 35.23 36.6
Secondary school mark D 33.96 34.42
Secondary school mark C 29.67 26.69
Secondary school mark B 18.8 17.95
Secondary school mark A 17.57 20.94
College enrollment 52.80 61.76
College drop out 9.94 11.45

Note: statistics computed using survey weights
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Table 2: The effect of the reform on college enrolment rates

Femde

Father secondary degree
Father college degree
Mother secondary degree
Mother college degree
Father high level occupation
Father mid level occupation
Father occupation not reported
Mother high level occupation
Mother mid level occupation
Mother not working

Mother occupation not reported
Junior school mark C

Junior school mark B

Junior school mark A
Professional school
Technical school

Secondary school mark C
Secondary school mark B
Secondary school mark A
Unemployment rate

Reform

€Y (2 3 (4) ) (6)
0.099 (0.009) 0.038 (0.012) 0.050 (0.014) 0004 (0015  -0004 (0015  -0031 (0015
0147 (0.010) 0.127 (0.010) 0.088 (0.010) 0089 (0.011)
0300 (0.014) 0272 (0.015) 0173 (0.017) 0.166 (0.018)
0152 (0.009) 0121 (0.009) 0.073 (0.010) 0.075 (0.010)
0299 (0.014) 0249 (0.018) 0.162 (0.021) 0157 (0.023)
0.089 (0.015) 0.092 (0.016) 0.055 (0.016) 0.058 (0.016)
0051 (0.012) 0.051 (0.010) 0.036 (0.009) 0.038 (0.010)
0.095 (0.015) 0109 (0.015) 0.074 (0.018) 0.075 (0.019)
0.093 (0.025) 0.070 (0.028) 0.035 (0.030) 0.029 (0.031)
0039 (0.013) 0.029 (0.013) 0.024 (0.015) 0021 (0.015)
0041 (0012)  -0051 (0012)  -0044 (0012)  -0.048 (0.012)
0039 (0.032) 0.070 (0.034) 0.062 (0.033) 0.060 (0.033)
0.144 (0.011) 0073 (0.012) 0022 (0.013)
0316 (0.009) 0177 (0.012) 0.074 (0.013)
0435 (0.009) 0.254 (0.016) 0.096 (0.021)
-0609 (0012)  -0.665 (0.011)
-0470 (0013)  -0.509 (0.012)
0132 (0.011)
0223 (0.010)
0306 (0.010)
0.006 (0.001) 0.007 (0.001) 0.005 (0.001) 0.004 (0.001) 0.004 (0.001)
0.090 (0.008) 0.128 (0.009) 0113 (0.012) 0101 (0.012) 0.118 (0.011) 0.124 (0.011)

Notes: Regression includes regional dummies and uses survey weights. Asymptotically robust standard error adjusted to account for repeated observ ations at the gender-
region-year level. The omitted category is male, has parents with low education and low level occupation, has the lowest mark in the final exam of junior and secondary school
(=D), graduated from the academic oriented school track in 1998. N Obs=36612 . Probit marginal effects evaluated at the sample average of explanatory variables
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Table 3: College enrolment rates with interaction between the reform and students
characteristics

(1) (2) 3

Femae -0.002 (0.016) 0.003  (0.015) -0.003 (0.016)
Father secondary degree 0.089  (0.010) 0140  (0.016) 0.100 (0.015)
Father college degree 0173  (0.017) 0300 (0.020) 0.193 (0.020)
Mother secondary degree 0.073  (0.010) 0120 (0.016) 0.063 (0.018)
Mother college degree 0162 (0.022 0248  (0.028) 0.144 (0.037)
Father secondary degree * -0.027  (0.020) -0.022 (0.019)
Reform

Father college degree* -0.089  (0.043) -0.047 (0.037)
Reform

Mother secondary degree* -0.0004 (0.019) 0.017 (0.020)
Reform

Mother college degree* 0.003 (0.046) 0.037 (0.048)
Reform

Father high level occupation 0.055  (0.016) 0.092 (0.015) 0.054 (0.015)
Father mid level occupation 0.036 (0.010) 0051 (0.010) 0.036 (0.009)
Father occupation not 0.074  (0.019) 0111  (0.015) 0.075 (0.018)
reported

Mother high level occupation  0.035  (0.029) 0069 (0.028) 0.037 (0.030)
Mother mid level occupation  0.024  (0.015) 0029 (0.013) 0.025 (0.015)

Mother not working -0.044 (0.012) -0.051 (0.012) -0.044 (0.012)
Mother occupation not 0060 (0.033) 0068 (0.034) 0.058 (0.033)
reported

Junior school mark C 0073 (0.012 0129 (0.017) 0.056 (0.019)
Junior school mark B 0177 (0.012) 0319 (0.011) 0.165 (0.015)
Junior school mark A 0254  (0.016) 0418 (0.013) 0.216 (0.024)
Junior school mark C* 0032 (0.023) 0.034 (0.024)
Reform

Junior school mark B* -0.007  (0.026) 0.027 (0.028)
Reform

Junior school mark A* 0064  (0.030) 0.096 (0.034)
Reform

Professiona school -0.605 (0.015) -0.617 (0.016)
Technical school -049% (0.017) -0.504 (0.017)
Professional school* Reform  -0.002  (0.031) 0.031 (0.031)
Technical school* Reform 0064 (0.025) 0.082 (0.025)
Unemployment rate 0004 (0.001) 0006  (0.001) 0.004 (0.002)
Reform 0.077  (0.026) 0.097 (0.018) 0.031 (0.032)

Notes: Regression includes regional dummies and uses survey weights. Asymptotically robust standard
error adjusted to account for repeated observations at the gender-region-year level. The omitted
category is male, has parents with low education and low level occupation, has the lowest mark in the
final exam of junior high school (=D), graduated from the academic oriented school track in 1998. N
Obs=36612 . Probit marginal effects evaluated at the sample average of explanatory variables
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Table 4: College enrolment rates with interactions (reform and students' ability) by father’s
education achievements

Father education Father education Father education
low intermediate high

Femde -0.006  (0.021) 0.010 (0.024) 0.006 (0.0112)
Father high level occupation 0.073 (0.026) 0.092 (0.017) 0.030 (0.019)
Father mid level occupation 0.058 (0.014) 0.046 (0.013) -0.007  (0.022)
Father occupation not reported  0.064 (0.030) 0.102 (0.017) 0.040 (0.010)
Mother high level occupation 0.132 (0.049 0.036 (0.029) 0.018 (0.013
Mother mid level occupation 0.043 (0.022 0.005 (0.020) 0.015 (0.009)
Mother not working -0.050 (0.017) -0.060 (0.017) 0.003 (0.011)
Mother occupation not 0.029 (0.047) 0.080 (0.039) 0.026 (0.010)
reported
Mother secondary degree 0.136 (0.027) 0.101 (0.015) -0.016  (0.021)
Mother college degree 0.301 (0.074) 0.232 (0.021) -0.005  (0.023)
Mother education 0.004 (0.032) -0.008 (0.022) 0.029 (0.016)
intermediate* reform
Mother education high*reform  0.003 (0.127) -0.075 (0.060) 0.047 (0.015)
Junior school mark C 0.134 (0.024) 0.104 (0.025) 0.037 (0.007)
Junior school mark B 0.361 (0.021) 0.269 (0.017) 0.062 (0.009)
Junior school mark A 0.492 (0.022 0.347 (0.015) 0.120 (0.019
Junior school mark C* Reform  0.039 (0.027) 0.027 (0.032) -0.016  (0.022
Junior school mark B* Reform  0.005 (0.034) -0.025 (0.040) -0.004  (0.019)
Junior school mark A* 0.046 (0.043) 0.088 (0.034) 0.002 (0.020)
Reform
Unemployment rate 0.006 (0.002) 0.006 (0.002) 0.000 (0.001)
Reform 0.096 (0.023) 0.071 (0.025) -0035  (0.022
Number of observations 22235 11675 2702

Notes: Regression includes regional dummies and uses survey weights. Asymptotically robust standard error adjusted
to account for repeated observations at the gender-region-year level. The omitted category is male, has parents with
low level occupation, has mother with low level education has the lowest mark in the final exam of junior high school
(=D), graduated from the academic oriented school track in 1998. N Obs=36612 . Probit marginal effects evaluated at
the sample average of explanatory variables
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Table5: College enrolment rates, non-simultaneous interaction of the reform with ability and
parental background

€ (&)

Femae 0.003 (0.015) 0.003 (0.015)
Father secondary degree 0.140 (0.016) 0.127 (0.011)
Father college degree 0.300 (0.020) 0.271 (0.015)
Mother secondary degree 0.120 (0.016) 0.121 (0.009)
Mother college degree 0.246 (0.028) 0.249 (0.018)
Father secondary degree * Reform -0.026 (0.020)

Father college degree* Reform -0.089 (0.043)

Mother secondary degree* Reform 0.000 (0.019)

Mother college degree* Reform 0.007 (0.046)

Father high level occupation 0.092 (0.016) 0.092 (0.016)
Father mid level occupation 0.051 (0.010) 0.051 (0.010
Father occupation not reported 0.111 (0.015) 0.109 (0.015)
Mother high level occupation 0.069 (0.028) 0.070 (0.027)
Mother mid level occupation 0.029 (0.013) 0.029 (0.013)
Mother not working -0.051 (0.012 -0.051 (0.012)
Mother occupation not reported 0.070 (0.039) 0.069 (0.034)
Junior school mark C 0.144 (0.011) 0.130 (0.016)
Junior school mark B 0.317 (0.009) 0.319 (0.011)
Junior school mark A 0.435 (0.009) 0.418 (0.013)
Junior school mark C* Reform 0.030 (0.022)
Junior school mark B* Reform -0.008 (0.026)
Junior school mark A* Reform 0.063 (0.029)
Unemployment rate 0.006 (0.001) 0.006 (0.001)
Reform 0.115 (0.016) 0.083 (0.016)

Notes: Regression includes regional dummies and uses survey weights. Asymptotically robust standard
error adjusted to account for repeated observations at the gender-region-year level. The omitted
category is male, has parents with low level occupation, has mother with low level education has the
lowest mark in the final exam of junior high school (=D), graduated from the academic oriented school
track in 1998. N Obs=36612 . Probit marginal effects evaluated at the sample average of explanatory
variables
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Table 6: College enrolment rates, measuring ability with high school exam’s final mark

1) (2
Femde -0.030 (0.015) -0.030 (0.016)
Father secondary degree 0.098 (0.015) 0.098 (0.015)
Father college degree 0.187 (0.020) 0.185 (0.020)
Mother secondary degree 0.067 (0.018) 0.067 (0.018)
Mother college degree 0.134 (0.040) 0.136 (0.039)
Father secondary degree * Reform -0.018 (0.020) -0.017 (0.020)
Father college degree* Reform -0.050 (0.038) -0.046 (0.038)
Mother secondary degree* Reform 0.014 (0.022) 0.014 (0.021)
Mother college degree* Reform 0.047 (0.051) 0.044 (0.051)
Father high level occupation 0.058 (0.016) 0.057 (0.016)
Father mid level occupation 0.037 (0.010) 0.037 (0.010)
Father occupation not reported 0.077 (0.019) 0.076 (0.019)
Mother high level occupation 0.030 (0.031) 0.031 (0.031)
Mother mid level occupation 0.022 (0.015) 0.022 (0.015)
Mother not working -0.048 (0.012) -0.048 (0.012)
Mother occupation not reported 0.057 (0.033) 0.056 (0.033)
Junior school mark C 0.024 (0.012 0.000 (0.020)
Junior school mark B 0.075 (0.0149) 0.060 (0.018)
Junior school mark A 0.097 (0.021) 0.054 (0.032
Junior school mark C* Reform 0.046 (0.023)
Junior school mark B* Reform 0.030 (0.027)
Junior school mark A* Reform 0.088 (0.038)
Secondary school mark C 0.120 (0.019) 0.125 (0.018)
Secondary school mark B 0.195 (0.014) 0.203 (0.013)
Secondary school mark A 0.289 (0.015) 0.299 (0.014)
Secondary school mark C* Reform 0.025 (0.023) 0.017 (0.023)
Secondary school mark B* Reform 0.072 (0.026) 0.055 (0.025)
Secondary school mark A* Reform 0.052 (0.031) 0.022 (0.031)
Professiona school -0.660 (0.014) -0.671 (0.015)
Technical school -0.535 (0.016) -0.543 (0.016)
Professional school* Reform -0.010 (0.032) 0.024 (0.039)
Technical school* Reform 0.068 (0.025) 0.086 (0.025)
Unemployment rate 0.004 (0.000) 0.004 (0.001)
Reform 0.055 (0.030) 0.012 (0.036)

Notes: Regression includes regional dummies and uses survey weights. Asymptotically robust standard
error adjusted to account for repeated observations at the gender-region-year level. The omitted category
is male, has parents with low level occupation, has mother with low level education has the lowest mark
in the final exam of junior high school (=D), graduated from the academic oriented school track in 1998.
N Obs=36612 . Probit marginal effects evaluated at the sample average of explanatory variables
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Table 7: The effect of the reform on college drop out rates

©0) 2 ©) (4) ©)

Enrolled one year after graduation 0.031 (0.011) 0.049 (0.015) 0.049 (0.014) 0.050 (0.015) 0.055 (0.01*
Enrolled two years after graduation -0.058  (0.007) -0.106  (0.016) -0.105  (0.016) -0.108  (0.016) -0.074  (0.01
Femde -0.032  (0.008) -0.052  (0.018) -0051  (0.018) -0.054  (0.020) -0.045 (0.0
Father secondary degree -0.014  (0.006) -0.036  (0.009) -0.036  (0.010) -0.038  (0.010) -0.031  (0.0u
Father college degree -0.053  (0.008) -0.106  (0.013) -0.104  (0.013) -0.109  (0.014) -0.108  (0.0x¢
Mother secondary degree 0.014  (0.007) 0.009 (0.014) 0.010 (0.014) 0.008 (0.019) -0.010 (0.0
Mother college degree -0016  (0.014) -0.046  (0.019) -0.045  (0.019) -0.049  (0.019) -0056  (0.01¢
Father secondary degree * Reform -0.006  (0.01:
Father college degree* Reform 0.048 (0.02¢
Mother secondary degree* Reform 0.019 (0.01«
Mother college degree* Reform 0.011 (0.03¢
Junior school mark C -0.025  (0.006) -0.053  (0.010) -0.053  (0.009) -0.055  (0.010) -0.059  (0.01(
Junior school mark B -0.043  (0.006) -0.093  (0.012 -0.092  (0.013) -0.097  (0.013) -0.082  (0.00¢
Junior school mark A -0.079  (0.008) -0.148  (0.014) -0.146  (0.015) -0.153  (0.015) -0.127  (0.01¢
Junior school mark C* Reform 0.004 (0.01¢
Junior school mark B* Reform -0.035  (0.01
Junior school mark A* Reform -0.043  (0.01f
Professional school 0172 (0.014) 0344  (0.0%9) 0.338 (0.060) 0.341 (0.059)
Technical school 0.087 (0.009) 0.192 (0.033) 0.188 (0.035) 0.216 (0.040)
Professiona school* Reform 0.019 (0.019
Technical school* Reform -0.026  (0.019)
Unemployment rate 0.000 (0.001) -0.016  (0.025) -0.016  (0.024) -0.016  (0.027) -0.012  (0.01
Reform 0.008 (0.006) -0.001  (0.014) -0.004  (0.015) 0.009 (0.015) 0.023 (0.01:
Correlation of unobservables

Constant -0.346  (0.158) -0.342  (0.163) -0.373  (0.162) -0.115  (0.20¢

Reform 0.016 (0.059)

Notes: Regression includes regional dummies and uses survey weights. Asymptotically robust standard error adjusted to account for repeated observations at the gender-region-year level.
The omitted category is male, has parents with low level occupation, has mother with low level education has the lowest mark in the final exam of junior high school (=D), graduated from
the academic oriented school track in 1998. N Obs=36612, 16651 in the drop out sample . Probit marginal effects evaluated at the sample average of explanatory variables
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