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Abstract

After the «3+2» University reform in Italy there has been a fast increase in
the number of students. A common wisdom is that this result was partly
achieved by reducing the standard of Higher Education (HE). In this paper
we first build a theoretical model in which individuals decide whether to
enrol in HE along with their optimal course quality, and whether to drop-
out. Then, we use the model to analyse the effect of a reduction in the
standards of HE courses available in the educational system on overall en-
rollment and drop-out. We show that a reduction in HE standard helps
achieving a mass tertiary education by increasing both the number of stu-
dents and that of university graduates but it does not necessarily increase
the overall efficiency of the HE system measured in terms of drop-out or
graduation rates.
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Mass tertiary education, higher ed-
ucation standard and university re-
form: Theory and empirical evidence
from Italy∗

Massimiliano Bratti, Chiara Broccolini
and Stefano Staffolani

1 Introduction

The Italian system of Higher Education (HE, hereafter) has been recently
targeted by an extensive reform that, among other things, introduced in
2001 a unitary two-tier system replacing the old one-tier architecture where
most degrees duration was four years. In the new system, often called
«3+2», secondary school leavers can enrol in a First level degree, whose
duration is three years,1 and after completing it they can decide to enrol in
a Second level degree (i.e. graduate studies), whose duration is two years.

The primary objectives of the reform were to increase the number of
graduates, since the Italian HE system was characterised by very high
drop-out rates, and to reduce the age at graduation, given the excessive
actual duration of university studies well above the legal one (the phe-
nomenon of the so called fuori corso students). Indeed, most Italian stu-
dents used to graduate in their late twenties before the reform.

The «3+2» reform has been accompanied by a complete rethought of
university curricula. The reduction of one year of length determined the
need to reduce degree contents in First level degrees and to move some
undergraduate courses (often the most complex) to Second level degrees.

∗This paper represents work in progress, comments are welcome. We acknowledge funding
from MIUR, project PRIN 2003 “Performance accademica e tassi di abbandono: un’analisi per
alcune università italiane e confronti col Regno Unito”. The authors wish to thank participants at
the final workshop (Ancona, 2006) of the PRIN project, Fabio Fiorillo and an anonymous referee
for useful suggestions. The usual disclaimers apply.

1Except for degrees in a small number of fields.
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Moreover, in the last few years there has been a proliferation of new uni-
versity degrees, which have been created by HE institutions in the attempt
to attract new students.

A first effect of the reform has been an increase in the number of stu-
dents. Bondonio (2006), for instance, uses data from the Italian Ministry
of University and Research (MIUR) and finds a strong effect of the reform
on the number of enrolled students, which increased in the range of 8.3-
9.6 percent points in the first year and in the range of 12.2-14.7 percent
points in the second year of application of the reform. Moreover, Bondo-
nio also finds a statistically significant effect of the increase in the supply
of university degrees on enrolment rates: for each new degree set up by an
institution, the enrolment increased by between 2.6 and 2.8 percent points.

The increase in enrolment determined by the reform per se (net of the
increase in the supply of degrees) can be interpreted in several ways. HE
institutions may have increased their marketing efforts (e.g., orientation
activities) after the reform and raised in this way the number of students.
Another possibility is that the reform has increased the enrolment of those
students who were credit constrained before the reform, i.e. those coming
from low social classes, by shortening degree length and the direct and
opportunity costs of studying. Last but not least, the reform might have
lowered the academic requirements of students, so as now also less aca-
demically oriented students are likely to succeed in HE studies. The lower
requirements can be the result of a reduction in the standard of HE, which
in our theoretical analysis is a general feature of HE courses that raises the
cost of education.

Some evidence consistent with the last explanation is provided in Bratti,
Broccolini and Staffolani (2006), who focus on first year students in the
Economic Faculty of Marche Polytechnic University, and show a huge re-
duction in course workloads required to pass exams and a sizeable in-
crease in student performance after the «3+2» reform. These effects are
very unlikely to be totally explained by gains in universities’ efficiency
after the reform, especially because the reform did not change the over-
all organization of the didactic activity apart from reducing course con-
tents. Evidence that is consistent with a reduction in HE standards af-
ter the reform is also provided, in our opinion, by Di Pietro and Cutillo
(2006). The authors make a decomposition of the impact of the reform on
drop-out rates between changes of the characteristics of the student intake
and change in what they call ‘student behaviour’. They find that while
the change in students’ characteristics after the reform (mainly a reduc-
tion in academic ability) would have increased drop-out rates, the change
in ‘student behaviour’ (i.e. in the coefficients estimated from the model)
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has more than compensated the former and determined a net decrease
in drop-out rates. While the authors mantain an ‘optimistic’ interpreta-
tion for this result, such as an increase of the matching quality between
HE courses and students (through pre-university guidance or the increase
in course supply) or a relaxation of liquidity constraints, the same effects
might also have been produced by a reduction in HE standard.2

Indeed, the wisdom that the reform was accompanied by a reduction
in the standard of HE is common in the academic profession (see Ranieri,
2006).

The concern that a stronger competition among HE institutions may
have produced incentives towards the reduction of HE standards, in par-
ticular grading standards, is also expressed in Bagüés, Sylos-Labini and
Zinovyeva (2006) who use data on Italian graduates, although before the
reform,3 and find that grade standards decreased (i.e. grades rose) in those
Departments were enrolment fell. This may be a perverse incentive cre-
ated by the Italian HE funding system, where public funds are partly allo-
cated to HE institutions on the basis of the number of students and univer-
sities were facing declining student numbers in the early 90s (see Perotti,
2002, and Bratti, Broccolini and Staffolani, 2006).

In the light of this empirical evidence, in the current paper we build
a theoretical model in which forward-looking secondary school leavers
choose whether to enrol in a HE course and the ‘quality’ of the enrolled
course. Course quality raises both the costs and the returns to HE. The
standards of university courses (or HE) is centrally set by the government
and educational costs are increasing in standards. This model enables us
to examine the effects in terms of enrollment, drop-out and graduation of
a change in overall HE standard. Our analysis shows that a reduction in
HE standard, although raises enrollment rates, may have perverse effects
on drop-out rates, reducing rather than increasing universities’ efficiency,
defined as the fraction of students who complete HE courses.

Therefore, mass tertiary education, i.e. an increase in the number of
graduates (and the fraction of the population with a university degree),
can be achieved by a reduction in university standards. However, this
reduction does not necessarily raise the efficiency of the HE system: drop-
out rates might indeed increase. The predictions of the theoretical model
are consistent with the empirical evidence observed in Italy after the re-

2Unlike Bondonio (2006), Di Pietro and Cutillo are not able to disentangle the separate
effect of the increase in the supply of degrees from the other characteristics of the reform
(i.e., a reduction in the length of studies).

3Data on graduates after the 2001 reform have not been released by the Italian Na-
tional Statistical Institute (ISTAT) yet.
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form, that is an increase in university enrolment that was not coupled with
a substantial reduction in drop-out rates (see Di Pietro and Cutillo, 2006).

The structure of the paper is as follows. Section 2 describes the main
features of a theoretical model of university enrolment and choice of course
quality, which allows us to analyse the effects of an overall reduction in
the standard of HE determined by the central government. Section 3 anal-
yses an individual’s enrollment and drop-out decisions while section 4
examines the changes in overall enrollment and drop-out determined by
a change in HE standard that may be induced by a HE reform. Section 5
describes the data used in the empirical analysis of university enrollment
before and after the «3+2» reform and section 6 its main findings. Finally,
section 7 summarises the main findings.

2 The model

In this section we introduce a simple theoretical model to analyse an in-
dividual’s choice (under uncertainty) of enrolling in HE, after completing
secondary schooling.

The assumptions of the model are the following:

• in the HE system there is a continuum of university courses with
different quality (α).4 Therefore each course is uniquely identified
by its level of quality;

• course quality (α) is rewarded in the labour market through wage
premia;

• individuals are differentiated according to several characteristics (fam-
ily background, type of secondary school, age, talent and so on), al-
though we will consider only ability hereafter; the probability density
function of ability (θ) in the population of secondary school gradu-
ates is f(θ) with support [0, +∞). θ is known to an individual and
can be interpreted as an individual’s assessment of her ability, which
she can infer, for instance, from secondary school performance;

• ability does not affect wages, which are determined only by the ed-
ucational level. Hereafter, graduates will be defined as “skilled”
workers and wU , wD, wS(α) will represent the wages of unskilled

4This can also be interpreted either as the quality of different faculties or of different
HE institutions.
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individuals, individuals who drops out from HE courses and grad-
uates, respectively. In our model only the wage of graduates is an
increasing function of α, that is the HE course quality;5

• the HE courses duration is two periods;

• if an individual decides not to enrol in HE and assuming that utility
is temporally separable and linear in income (i.e. individuals are
risk neutral), her utility is given by the discounted flow of unskilled
wages (wU ) over the life cycle:

V U =
wU

r
(1)

where r is the discount rate;

• if an individual decides to enrol, the period cost of education, paid
at the end of each of the two periods, is given by c(θi, α, γ, x), where
i stands for the individual and where:

– γ is an idiosyncratic stochastic shock, with known density func-
tion g(γ) and distribution function G(γ), whose realization will
be known to each individual at the end of the first period of en-
rolment. This shock affects the cost of education. Several inter-
pretations are possible, γ may for instance represent the “tough-
ness” of teachers or an imperfect self-assessment of one’s own
ability;

– x is the standard required to all the educational institutions by
the central goverment (i.e. the minimum number of exams to
be passed, the minimum number of credits). We assume that
x does not have a direct effect on wages (but only an indirect
effect through the optimal choice of course quality α).

We assume that dc
dθ

< 0, dc
dα

> 0, dc
dγ

> 0 and dc
dx

> 0. Thus, educational
costs are decreasing in ability (e.g. abler individuals benefit from

5 We are implicitly assuming that differences in earnings of unskilled, drop-out and
graduate students can be explained both by the human capital theory (in that case, we
should assume that wD > wU because of the accumulation of human capital in the first
period of studies) and by the signalling theory (in that case, we should assume that
wD < wU because of the bad signal arising from dropping out, which could be how-
ever excluded if employers do not observe drop-out and drop-out students can cheat on
them). Furthermore, both theories explain that the highest wage is the one of graduates
enrolled in the course with the highest quality.
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fee waivers), are increasing in both course quality (e.g. higher fees)
and the standard required by the central government.6 Costs are also
increasing in the level of the shock γ.

Given the above assumptions, the utility of individual i at time t = 0
from enrolling in HE is given by:

UE
0,i(α) =

∫ γ̄(θi,α,x)

−∞

[ wS(α)

r(1 + r)2
− c(θi, α, γ, x)

(1 + r)
− c(θi, α, γ, x)

(1 + r)2

]
g(γ)dγ +

+

∫ ∞

γ̄(θi,α,x)

[ wD

r(1 + r)
− c(θi, α, γ, x)

(1 + r)

]
g(γ)dγ (2)

where, for the sake of simplicity, we have assumed that capital markets
are perfect and individuals can borrow against their future incomes. In
this case the only thing that matters to individuals is the discounted value
of lifetime wealth. The first integral represents the expected utility of ob-
taining the HE degree and the second one the expected utility of dropping
out. Both depend on γ̄(θi, α, x) that is the endogenous minimum level of
the shock that pushes the individual i, who has chosen course quality α, to
drop out (see section 3). Indeed, since the net benefit of enrolling in educa-
tion is decreasing in γ whereas the benefit of not enrolling is independent
of it (see equation 1), at time t = 1 for some realizations of the shock γ
the individual will decide to drop out from HE. Utility depends on the HE
course quality α, that is the choice variable for the individual.

Our model describes the demand side of HE while, as to the supply
side, we just assume that universities will offer a continuum of courses
with different qualities which meet the standard centrally set by the gov-
ernment and for which there is a positive demand. Also firms’ behaviour
is not modelled, we just assume that firms pay higher wages to graduates
for whatever reason (human capital or signalling) and that wage premia
are an increasing function of course quality. We do not model here pos-
sible dynamic effects such as those produced on wages by the evolution
of the demand and supply of graduates in the labour market. Indeed, the
main aim of the model is to analyse the short-term effects of a university
reform that reduces the standard required to HE courses and, in such time
span, we think that both the evolution of supply and that of the demand
of graduates in the labour market should play only a minor role.7

6For instance, a higher number of exams may determine higher costs both in terms of
books and costs borne to attend lectures for students.

7Indeed, supply-side effects will be relevant only when more and more cohorts of new
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In what follows, we assume that the cost of education c(θi, α, γ, x) can
be written as c(θi, α, γ, x) = C(θi, α, x)G(γ) so that the shock enters multi-
plicatively in the cost function troughout its probability distribution func-
tion. Note that the above assumptions imply that the expected cost of
education is bounded both upward and downward, and that, for −∞ ≤
γ ≤ +∞, the cost is always between 0 and C(θi, α, x).8

Equation 2, after some manipulations (see Appendix), can be written
as:

UE
0,i(α) = 1

1+r

[
wD

r
− C(θi,α,x)

2
+ W (α)G(γ̄(θi,α,x))

1+r

]
+

−C(θi,α,x)
(1+r)2

[G(γ̄(θi,α,x))]2

2
(3)

where:

W (α) =
wS(α)− wD(1 + r)

r
(4)

is the lifetime expected wage premium of continuing studies in course α
after the first period.

Individuals enrol by comparing the utilities of equation 3 and equation
1, so that the condition to enrol in HE is:

V E
0,i(α

∗
i ) > V U

where9, as we will se later, α∗i represents the optimal HE course quality for
individual i.

3 An individual’s enrollment decision

In this section we determine :

• the level of the shock γ̄(θi, α, x) that induces a student to drop-out;

• her optimal course quality (α∗i );

• her indirect utility (V E
0,i);

• her decision whether to enroll or not by comparing V E
0,i with V U .

graduates enter the labour market, while demand-side effects are generally of a long-term
nature (e.g., skill biased technological change).

8This specification of the cost function, as we will see later, greatly simplifies the ana-
lytical solutions of the model.

9The letter V indicates the indirect utility derived from the maximisation of the utility
function U .
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The first point can be addressed by considering that at time t = 1, indi-
viduals will continue in higher education if UE

1,i ≥ V U
1 , that is equivalent to

saying that, once the realisation of the shock is known (γR), the individual
will continue HE studies if the lifetime expected wage premium of contin-
uing in course α after the first period (see equation 4) is higher than the
cost of one further year of education:

W (α) ≥ C(θi, α, x)G(γR). (5)

Solving equation 5 with the equal sign, we obtain the maximum level
of the shock inducing the individual i to continue studies in the HE course
α, that is γ̄(θi, α, x) in equations 2 and 3.

From equation 5, we can easily obtain:

G(γ̄(θi, α, x)) =
W (α)

C(α, θ, x)
. (6)

Substituting G(γ̄(θi, α, x)) in equation 3, we obtain the expected utility
of enrolling:

UE
0,i =

wD

r(1 + r)
+

1

2C(α, θi, x)

(
W (α)

1 + r

)2

− C(α, θi, x)

2(1 + r)
(7)

that, according to the specific functional forms of W (α) and C(α, θi, x),
can have a maximum in α, which is the optimal HE course quality for
individual i.10

Thereafter, we use the following cost function:

C(θi, α, x) =
α + x

θi

(8)

which respects the above assumptions, and we assume that the skilled
wage is given by:

wS(α) = wD(1 + r) + µα
1
2

with µ > 0, that is graduates receive a wage premium, compared to indi-
viduals who drop out, which is increasing and concave in course quality

10 Given the above utility function, a positive drop out rate exists only if the wage
of individuals who dropped out is higher than the one of individuals that did not en-
roll multiplied by (1 + r) so that human capital theory must hold (see note 5). In fact,
to have UE

0,i > wu

r , after having substituted W (α) = C(θi, α, x)G(γ̄(θi, α, x)) we obtain

[G(γ̄(θi, α, x))]2 >
[
1− 2wD−wU (1+r)

rC(θi,α)

]
(1 + r). But since the completion probability must

not be greater than one, i.e. G(γ̄(θi, α, x)) ≤ 1, a necessary condition is wD > wU (1 + r).
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α.11 Therefore, given equation 4 we have:

W (α) =
µα

1
2

r
. (9)

These assumptions make the expected utility of equation 7 concave in
α, so that we can calculate the optimal course quality for each individual
substituting equation 8 and 9 into equation 7. The analytical form of the
optimal HE course quality for individual i is the following:

α∗i (x) =
(µ

r

)( x

1 + r

) 1
2

θi − x (10)

so that more talented individuals (higher θi) will sort themselves into the
courses with higher quality.

Remark 1. If the “standard ” required to all HE institutions grows (dx > 0),
more talented individuals will choose higher course quality with respect to the
past, less talented individuals will choose lower course quality.

Proof. The first derivative of α∗i (x) with respect to x is positive if θi >

2 r
µ
[(1 + r)x]

1
2 . Therefore, the optimal course quality increases with x for

individuals endowed with high ability whereas it decreases for less tal-
ented individuals.

Substituting α∗i in equation 8 and the result of this substitution in equa-
tion 7, we obtain the maximum expected utility of enrolling for individual
i:

V E
0i

=
1

r(1 + r)

[
wD +

µ2θi

2r(1 + r)
− µ

(
x

1 + r

) 1
2

]
(11)

which is increasing in θi and decreasing in x.
In order to decide whether to enrol or not, individuals will compare the

indirect utility of enrolling in their optimal course quality (equation 11)
with that of not enrolling (equation 1). Given that the former is increasing
in θi whereas the latter is not dependent on it, there must exist some θi that
separates the population of secondary school leavers among those who
enroll and those who do not enroll. Solving with the equal sign equations
11 and 1 we obtain this threshold level for θ, which we will define θm:

θm(x) = 2
r(1 + r)

µ

[(
x

1 + r

) 1
2

− Z
r

µ

]
(12)

11This is an ad hoc specification which allows us to find analytical solutions.
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where Z = wD−wU (1+r)
r

is the expected premium of enrolling and dropping
out and must be positive (see foonote 10). θm(x) identifies the ability of
the least talented individual who decides to enroll; we define her as the
“marginal” student.

Using this last result we can also define the minimum quality of the
courses offered by academic institutions (and demanded by students). In
fact, plugging θm(x) into equation 10, we obtain the optimal course quality
for the marginal student which also represents the “worst” course avail-
able in the HE system:

α∗m(x) = x− 2Z
r

µ
[x(1 + r)]

1
2 . (13)

Remark 2. An increase in the HE standard set by the central government, rais-
ing the ability required to the “marginal” student, also raises the “worst” course
quality available in the HE system.

Proof. Differentiating equation 13 with respect to x and rearranging terms
we obtain:

dα∗m(x)

dx
=

1

x

[
x− Z

r

µ
[x(1 + r)]

1
2

]
=

1

2x
[x + α∗m(x)] > 0.

Only students with ability higher than θm(x) will enroll in HE. Once
each student has chosen her optimal HE course, the probability of com-
pleting studies can be easily calculated using equations 6, 8 and 10:

G(γ̄(θi, α
∗
i (x), x)) ≡ G(θi, x) =

(
µ

r

(
1 + r

x

) 1
2

θi − (1 + r)

) 1
2

. (14)

However, not all students will risk to drop out. In fact, individuals
with W (α∗i ) > C(θi, α

∗
i , x) will never drop out (see equation 5). Solving

this inequality,12 the maximum level of θ for which individuals are at risk
of dropping out is:

θM(x) =
r

µ
(2 + r)

(
x

1 + r

) 1
2

. (15)

Therefore, if θi > θM(x) ⇒ G(θi, x) = 1.

12This is also equivalent to computing the value of θi for which G(θi, x) ≤ 1.
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We can restrict the analysis of enrollment to those students with θi >
θm(x) and restrict the analysis of drop-out to those students whose θi is
such that θm(x) ≤ θi ≤ θM(x).13 According to our results, secondary school
leavers can therefore be divided in three groups: individuals who do not
enrol, individuals who enroll and have a positive probability of dropping
out and individuals who enroll and are sure of finishing studies.

4 Overall enrollment and graduation

We are now able to evaluate the enrollment rate. Assuming that the abil-
ity θ is distributed according to the density function f(θ), the number of
students enrolled in HE is:

E(x) = 1− F (θm(x)) =

∫ ∞

θm(x)

f(θ)dθ. (16)

Remark 3. The number of enrolled individuals depends negatively on the HE
standard required by the government to HE institutions (x).

Proof. This result is derived immediately by considering that dθm(x)
dx

> 0.

If we assume a population of secondary school leavers of unitary mass
the above equation also provides the overall university enrollment rate.

Let us now consider the number of graduates Γ(x), i.e people enrolled
in HE that complete their studies. It is given by the sum of the number of
students that are sure to finish studies and students who risk to drop out
weighted by the probability of finishing studies:

Γ(x) =

∫ ∞

θM (x)

f(θ)dθ +

∫ θM (x)

θm(x)

G(θ, x)f(θ)dθ (17)

where θM(x) is defined in equation 15, θm(x) in equation 12 and G(θ, x) in
equation 14.

Remark 4. The number of graduates depends negatively on the minimum stan-
dard required by the government to HE institutions (x).

13An implicit parameter restriction in order to have students who drop out (i.e. θm <
θM ) is Z > µ

2x(1+r)
1
2

.
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Proof. Equation 17 can be differentiated using the Leibniz’s rule for the
second integral, obtaining:

dΓ(x)

dx
= −dθM(x)

dx
f(θM(x)) +

+

∫ θM (x)

θm(x)

dG(θ, x)

dx
dθ +

dθM(x)

dx
f(θM(x))G(θM(x), x) +

−dθm(x)

dx
f(θm(x))G(θm(x), x)

that, considering that G(θM(x), x) = 1 by the definition of θM(x) (see equa-
tion 15), simplifies to:

dΓ(x)

dx
=

∫ θM (x)

θm(x)

dG(θ, x)

dx
f(θ)dθ − dθm(x)

dx
f(θm(x))G(θm(x), x) (18)

where the first term is negative (see equation 14) and the second is positive
(see equation 12) but with the minus sign. Therefore, the derivative is
negative.

The number of individuals who drop out (D(x)) is given by the dif-
ference between the number of enrolled individuals and the number of
graduates, so that:

D(x) = E(x)− Γ(x).

Unfortunately, it is not possible to obtain unambigous results for the
relationship between the number of drop out and the HE standard. Both
E(x) and Γ(x) are decreasing in x, and, following the same procedure as
the previous proof, we obtain:

dD(x)

dx
= −dθm(x)

dx
f(θm(x))− dΓ(x)

dx
(19)

and, substituting equation 18:

dD(x)

dx
= −

∫ θM (x)

θm(x)

dG(θ, x)

dx
f(θ)dθ − dθm(x)

dx
f(θm(x)[(1−G(θm(x), x)] (20)

that is the sum of two terms, the first negative and the second positive.
Therefore the sign is undefined.

In fact, the increase in the HE standard required by the government:

• decreases the number of enrolled people; by this channel, the num-
ber of drop-out should decrease;
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• affects the number of students at risk of dropping out; indeed, a
higher HE standard raises the ability required to the “marginal” stu-
dent (θm(x)) faster than the ability required for not being at risk of
dropping out θM(x) (see equations 12 and 15); the effect on the num-
ber of drop out depends on the distribution f(θ);

• increases the risk of dropping out for each of the enrolled students
with ability between θm(x) and θM(x) (in fact, dG(θi,x)

dx
< 0 as emerges

from equation 14) and the number of drop out should increase.

The sign of the net effect cannot be determined in our theoretical model.
Therefore, there is no way to define a general result for the relationship
between the number of drop out and the HE standard. This is not a sur-
prising result: a higher HE standard pushes a lower number of more mo-
tivated students to enroll but they will incur in a higher probability of
dropping out because of the higher standard.

From the above equations, we can define the drop-out rate as d(x) =
D(x)
E(x)

and the graduation rate, that is simply 1 − d(x). When we evaluate
the derivative of the drop out rate (or the one of the graduation rate) with
respect to x, for a general density f(θ) we are not able to define its sign, as
in the case of the number of drop out.

dd(x)

dx
=

(
dD(x)

dx
− dE(x)

dx

D(x)

E(x)

)
1

E(x)
(21)

and, given the indeterminacy of dD(x)
dx

we can state:

Remark 5. If a higher HE standard raises the number of drop out students, the
drop out rate must increase and the graduation rate must decrease. If a higher
HE standard decreases the number of drop-out students, the drop-out rate and the
graduation rate can both be increasing or decreasing with the HE standard.

Proof. The results can be obtained from equation 21 once we consider that
all the variables in level are positive and that dE(x)

dx
is negative.

We can highlight the theoretical results by using numerical simula-
tions.

Let us consider a standard lognormal distribution of the ability in the
population, with σ being the standard deviation.

The value of σ defines different shapes for the number of drop-out and
for the drop-out rate.14

14Simulations are based on the following values for the parameters of the model: wD =
1; wU = 0.8; r = 0.10; µ = 0.20; the average of the f distribution is 1.5.
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Figure 1: Lognormal distribution (σ = 0.30), Number of drop out, Drop-
out rate
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Figure 2: Lognormal distribution (σ = 0.60), Number of drop out, Drop-
out rate
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For instance, with σ = 0.30 we obtain that both the number of drop-out
students and the drop-out rate are always increasing in the HE standard x
(see figure 1).

For higher values of the standard deviation of the lognormal distribu-
tion the shape of the above variables change. For σ = 0.60, the number
of drop-out students shows a maximum in x whereas the drop-out rate is
always increasing (see figure 2).

For σ = 1.20, the number of drop out is always decreasing with respect
to the HE standard x whereas the drop out rate shows a minimum in x
(see figure 3).

5 Data

In the empirical analysis we use data drawn from the 2001 and 2004 sur-
veys of Italian high school graduates (Percorsi di studio e di lavoro dei diplo-
mati). The Survey is a sample survey which gathers information on educa-
tion, work, training and family background of high school graduates three
years after graduation. The two surveys refer to graduates of the 1998 and
the 2001 cohorts, respectively. While the 2001 was the first year of general

14



Figure 3: Lognormal distribution (σ = 1.20), Number of drop out, Drop-
out rate
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Table 1: University enrollment rates by family and school backgrounds
1998 2001

Groups Enrolment N. Enrolment N.
rate rate

Social class
working class 0.28 8,798 0.40 7,542
petite bourgoisie 0.33 4,046 0.44 3,702
medium class 0.52 6,238 0.66 5,145
bourgoise 0.58 3,385 0.68 3,699
Parents’ education
lower than high school 0.27 12,253 0.37 9,039
high school diploma 0.49 8,226 0.60 8,662
only one has a degree 0.79 1,355 0.82 1,598
both have a degree 0.89 633 0.93 789
High school type
vocational school 0.19 8,631 0.26 5,853
technical school 0.39 8,035 0.51 8,156
scientific lyceum 0.93 1,525 0.95 1,554
classic lyceum 0.95 1,299 0.96 1,378
other 0.55 2,953 0.66 3,147
Total 0.40 22,467 0.53 20,088

application15 of the ‘3+2’ university reform, in 1998 the old university sys-
tem was still in force. For this reason, the two waves are useful to provide
some evidence on the effect of the university reform on university enrol-
ment decisions. In particular, our main interest stands in the effect of the
degree of pre-university academic readiness, proxied by the type of high
school attended and the high school final mark obtained, on university
enrolment, before and after the ‘3+2’ reform.

The 2004 and 2001 waves gather data on 20,404 and 23,263 high school
graduates, respectively, representing 4.5% and 4.9% of the Italian popula-
tions of 2001 and 1998 high school graduates.

A simple inspection of the descriptive statistics reported in Table 1
shows that after the reform there was a fast increase in participation rates

15A minority of universities introduced voluntarily the reform already in 2000.
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in HE of students coming from less academically oriented high schools,
such as vocational schools and technical schools.16 This evidence supports
one of the implications of our theoretical model: the increase in relative
participation rates of less academically oriented students may be caused
by the reduction in course standards of difficulty after the reform or by
the creation of new courses with lower standards. However, this is a sim-
ple association in the raw data which does not take into account other
students’ characteristics, such as social class. Although in our theoretical
model we have stressed the effect of changing HE standards and assumed
perfect capital markets, in reality students might be subject to credit con-
straints. This is more likely to happen for students coming from low social
class backgrounds. Indeed, a one-year reduction in course length might
have had the effect of reducing liquidity constraints for low social class
students, increasing their participation in HE. However, Table 1 does not
support this speculation since it shows that participation rates in HE have
increased in the same measure for all social classes (by 10-14%). Hence,
evidence from raw data seems to support the idea that the reduction in
HE standards of difficulty, rather than a relaxation of liquidity constraints,
might be one of the primary reasons of the rise in student numbers after
the ‘3+2’ reform.

Although the descriptive statistics suggest that a reduction in liquidity
constraints is not the main story explaining the increase in participation
rates in HE,17 in the econometric analysis it will be important to control for
several students’ characteristics simultaneously in addition to academic
readiness. Namely, we will include parents’ education and social class, in
order to distinguish the effect of academic readiness (i.e. high school type
and final mark) from that of social class18 (over and above high school type
and final mark), which may mainly reflect liquidity constraints.

6 Empirical analysis

In this section we describe the econometric model, the covariates used and
the estimation results.

16The total size of the sample is reduced since observations with missing values have
been removed.

17This is consistent with a rich literature which suggests that liquidity constraints are
not important for the decision to enter HE, at least in the US. See for instance Cameron
and Heckman (1999, 2001), Keane and Wolpin (2001), Carneiro and Heckman (2002),
among the others.

18This is also important since in Italy low social class students are more likely to enrol
in less academically oriented high schools (see Cappellari, 2004).

16



6.1 Econometric model

In order to estimate the likelihood of enrolling in HE we use a probit
model. Let us assume that the utility of enrolling in HE for the individ-
ual i can be expressed as:

ViE = x′iβE − εiE (22)

where x is a set of observable characteristics and εE represents some un-
observable characteristics affecting an individual’s utility to enrol in HE.
The utility of not enrolling in HE can be expressed as:

ViNE = x′βiNE − εiNE. (23)

Subtracting 23 from 22 we obtain the differences in the two utilities:

ViE − ViNE = x′i(βE − βNE) + εiNE − εiE, (24)

that after defining V ≡ ViE −ViNE , β ≡ βE − βNE and ε ≡ εiE − εiNE can be
rewritten as:

Vi = x′iβ − εi. (25)

We assume that εi is distributed as a standard normal and obtain the probit
model. Let us define a dycotomic variable Ei which takes on value one if
an individual enrol in HE and zero otherwise, then:

Prob(Ei = 1) = Prob(Vi > 0) = Prob(εi < x′iβ) = Φ(x′iβ). (26)

Among the observable characteristics affecting university enrolment
we include:

• parents’ social class defined according to the occupation of the par-
ent with the highest occupational status (working class, petite bour-
geoisie, intermediate class, bourgeoisie);19

• parents’ education defined using the highest occupational level of
both parents (lower than high school, high school, one has a univer-
sity degree, both have a university degree);

• geographic area of the high school (North-west, North-East, Centre,
South, Islands);

19Parental social class and education were classified following the criteria used by AL-
MALAUREA a consortium of several Italian universities that regularly collects data on
university graduates.
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• high school type (vocational school, technical school, scientific lyceum,
classic lyceum, other20;

• final mark at high school in four groups of the same size;21

• private or public school;

• gender;

• age group (≤ 21, 22, 23, ≥ 24 for the 1998 cohort and <21, 21, >21 for
the 2001 cohort);22

• number of university courses supplied at regional level. This vari-
able has been included to capture university supply effects.

6.2 The choice to enrol at university

Tables 2 and 4 shows the estimates of the probit model of the choice to
continue in HE. The estimates of the effect of social class show that in both
waves there is a monotonic effect of social class on the likelihood to enrol
in HE, and that the 2001 reform did not produce any substantial change in
social class effects. As we anticipated, the dummies for social classes are
likely to capture liquidity constraints effects, after controlling for parents’
education and type of secondary schools, and they show no evidence of
a relaxation of these constraints after the implementation of the reform.
Table 3 shows in the two cohorts that while low social class individuals are
over-represented in vocational schools, and high social class individuals in
scientific and classical lyceum, all social classes are similarly represented
in technical schools. Hence, the gain in the probability of enrolment of
individuals coming from the latter schools is probably unrelated to social
class effects and mostly reflect the effect of academic readiness.

The estimates also show a monotonic effect of parents’ education on the
probability of enrolment in HE, however the reform did not produce any

20This residual category is rather heterogeneous and includes teaching schools (scuole
magistrali and istituti magistrali), art schools (licei artistici and istituti d’arte) and language
lyceum (liceo linguistico).

21In Italy students at the end of higher secondary education have to pass an exam
called ‘Esame di Maturità’ in which they receive a final grade ranging between 60 and
100. Before the reform of the ‘Esame di Maturità’ (Law n. 425/1997), the grade ranged
between 36 and 60. While in the 1998 cohort the final mark is expressed in the old range,
in the 2001 cohort it is computed in the new range.

22In Italy the typical age of a high school student at graduation ranges in the interval
18-19 years.
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Table 2: Probit model of university enrollment, 1998 cohort (marginal ef-
fects)

Variable M.E. Std. Err. z
Social class
petite bourgoisie 0.039 *** 0.008 4.72
medium class 0.068 *** 0.008 8.56
bourgoisie 0.093 *** 0.010 9.43
Parents’ education
lower than high school
high school diploma 0.092 *** 0.007 12.98
only one has a degree 0.222 *** 0.017 12.79
both have a degree 0.246 *** 0.030 8.32
School type
vocational school -0.657 *** 0.014 -48
technical school -0.483 *** 0.016 -29.9
classic lyceum -0.011 0.010 -1.16
other -0.345 *** 0.020 -17.2
Mark
42-47 0.085 *** 0.007 11.81
48-53 0.164 *** 0.009 18.36
54-60 0.295 *** 0.010 28.09

Note. Reference categories are working class (social class), less than high school (parents’ education), scientific

lyceum (school type), and 36-41 (secondary school final mark). The model also includes the covariates listed in

section 6.1. The column M.E. reports average marginal effects.
∗ significant at 10%; ∗∗ significant at 5%; ∗∗∗ significant at 10%.

increase in relative participation of students with low educated parents,
after controlling for school type.

The most important changes after the reform concern the type of high
school of the individuals enrolling in HE. Compared to the period pre-
dating the reform, after 2001 individuals with vocational and technical
secondary education are relatively more likely to participate in HE. The
gains in the probability of enrolling in HE after the reform, with respect to
scientific lyceum, amount at 6.1 percent points for vocational schools, 10.4
percent points for technical schools and 7.5 percent points for other types
of schools.

Our estimates show that the reform was successful in attracting in the
HE system individuals with lower levels of academic readiness, coming
from those high schools whose primary aim is not to prepare students for
a university education.

7 Concluding remarks

In this paper we present a theoretical model in which secondary school
leavers, who are differentiated by their ability levels, have to decide whether
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Table 3: Sorting of students across high school types by social class
School type

Social class vocational technical scientific classic
lyceum lyceum other total N

1998
working class 48.05 35.31 3.83 2.38 10.42 100 8,798
petite bourgoisie 43.66 36.81 3.86 3.14 12.53 100 4,046
medium class 28.58 37.76 10.6 8.77 14.29 100 6,238
bourgoisie 25.47 32.25 11.01 12.34 18.93 100 3,385
total 38.46 35.8 6.79 5.79 13.16 100 22,467
2001
working class 39.68 40.98 4.23 3.12 11.99 100 7,542
petite bourgoise 35.58 41.22 4.97 3.35 14.88 100 3,702
medium class 17.65 41.09 12.48 10.71 18.08 100 5,145
bourgoise 17.17 38.52 11.06 12.65 20.6 100 3,699
total 29.14 40.6 7.74 6.86 15.67 100 20,088

Table 4: Probit model of university enrollment, 2001 cohort (marginal ef-
fects)

Variable M.E. Std. Err. z
Social class
petitw bourgoisie 0.020 *** 0.009 2.26
medium class 0.063 *** 0.009 7.32
bourgoisie 0.088 *** 0.010 9.09
Parents’ education
high school diploma 0.092 *** 0.007 12.59
only one has a degree 0.206 *** 0.016 13.18
both have a degree 0.285 *** 0.026 10.77
School type
vocational school -0.596 *** 0.016 -36.51
technical school -0.379 *** 0.016 -23.90
classic lyceum -0.011 0.008 -1.29
other -0.270 *** 0.019 -14.48
Mark
70-79 0.107 *** 0.008 13.45
80-89 0.222 *** 0.009 23.54
90-100 0.329 *** 0.009 36.25

Note. Reference categories are working class (social class), less than high school (parents’ education), scientific

lyceum (school type), and 60-69 (secondary school final mark). The model also includes the covariates listed in

section 6.1. The column M.E. reports average marginal effects.
∗ significant at 10%; ∗∗ significant at 5%; ∗∗∗ significant at 10%.
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to enroll in HE or not in an educational system in which two-period courses
of different qualities are available. Both educational costs and graduate
wages are increasing with course quality. Moreover educational costs are
affected by the standard of HE set centrally by the government. Costs are
also increasing in an idiosyncratic stochastic shock whose realisation is
known only at the end of the first period. In the case the cost of education
becomes too high individuals have an exit option: to drop out from the
HE course after the first period. Therefore, we define the optimal course
quality for each individual, her decisions to enroll or not and, in the sec-
ond period, the choice to drop out or complete the HE course. Then we
investigate how a change in the HE standard affects overall enrollment
and graduation. Our model shows that an increase in the HE standard:

• reduces the enrollment rate and the number of students who gradu-
ate;

• depending on the values of the parameters of the model and on the
distribution of ability, may reduce or increase the number of students
who drop out and the drop-out rate.

Therefore, according to our theoretical analysis a reduction in HE standard
helps achieving a mass tertiary education by increasing both the number
of students and that of university graduates but it does not necessarily
increase the overall efficiency of the HE system measured in terms of drop-
out or graduation rates.

Italian data show that the most important change after the reform con-
cerns the composion of HE students by type of school.

Our estimates show that the reform was successful in attracting in the
HE system individuals with low levels of academic readiness, and helped
achieving a mass tertiary education. This has of course some policy im-
plications, since less prepared students require more effective teaching if
one wants to retain them in the HE system, or, alternatively, a reduction
in the standard of HE if maintaining the current standards is not a pri-
mary concern of HE institutions. One possibility is that after the reform
new courses with lower standards were created to attract less able stu-
dents. Another possibility is that the standard of pre-existing courses was
adjusted (reduced) to match the new characteristics of the student intake
(which is similar to a leftward shift in the distribution of standards in the
theoretical model).
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Appendix

In order to simplify notation, we define γ̄ ≡ γ̄(θi, α, x) and G(γ̄) ≡ G(γ̄(θi, α, x)).
Considering that c((θi, α, x, γ) = C(θi, α, x)G(γ), we can write equation

2 as follows:

UE
0,i(α) =

∫ γ̄

−∞

[ wS(α)

r(1 + r)2
− C(θi, α, x)G(γ)

(1 + r)
− C(θi, α, x)G(γ)

(1 + r)2

]
g(γ)dγ +

+

∫ ∞

γ̄

[ wD

r(1 + r)
− C(θi, α, x)G(γ)

(1 + r)

]
g(γ)dγ.

Since G(γ̄) =
∫ γ̄

−∞ g(γ)dγ,
∫∞

γ̄
g(γ)dγ = 1 −

∫ γ̄

−∞ g(γ)dγ and taking out
of the integral all the terms not depending on γ, we obtain:

UE
0,i(α) =

G(γ̄)

r(1 + r)

(
wS(α)− (1 + r)wD

(1 + r)

)
+

wD

r(1 + r)
+

−C(θi, α, x)

1 + r

∫ ∞

−∞
G(γ)g(γ)dγ − C(θi, α, x)

(1 + r)2

∫ γ̄

−∞
G(γ)g(γ)dγ

Using the definition of W (α) given in equation 4, and considering that:∫
G(γ)g(γ)dγ =

∫
G(γ)

dG(γ)

dγ
dγ =

[G(γ)]2

2
+ k

where k is a constant, we obtain equation 3.
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