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Abstract

We consider the academic performance of Italian university graduates
and their labour market position three years after graduation. Our data
show that female students outperform male students in academia but are
overcome in the labour market. Assuming that academic competition is
fair and that individual talent is equally distributed by gender, we suggest
that the gender gap evident in degree scores is endogenously due to the
greater effort exerted by female students. The rationale for this is that
academic tournaments are unecven by gender due to the higher labour
market incremental returns to female graduates. In other words, we
reconciliate the previous empirical evidence by suggesting and verifying
that female students on average engage in a stronger signalling activity

(so called screening hypothesis).
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1 Introduction

By estimating the academic performance equation of 26006 Italian students
who graduated in 2001, and their occupational status and earnings three years
after graduation, we find that the educational and occupational performances
of male and female students do differ: girls outperform boys in academic
achievement, but male graduates outperform female graduates in labor mar-
ket outcomes. We know from pre-existing literature that on average female
students outperform male students in academic achievements in most OECD
countries (OECD 2004), and that wages for women are lower after control-
ling for education levels and other factors (Blau and Kahn (2003)) even at
the beginning of their careers (Kunze (2005)). In this paper we provide ad-
ditional empirical evidence for the Italian graduates and we refer to a simple
tournament model to interpret the gender gap in academic achievements.

In educational tournaments rewards depend on ordinal comparisons of aca-
demic scores across all students. Becker and Rosen (1992) emphasize the im-
portance of a student’s position in the distribution of academic attainment,
and they demonstrate that competition among peers does stimulate students’
learning effort provided they are appropriately rewarded for achievement.

Using the terminology of O’Keeffe, Viscusi, and Zeckhauser (1984) and
Schotter and Weigelt (1992) tournaments may be either symmetric or asym-
metric. Symmetric tournaments occur when agents are homogeneous and are
treated equally by the rules of the competition. Asymmetric tournaments may
be uneven or unfair. A tournament is uneven when agents have different cost-
of-effort functions. A tournament is unfair when agents are identical but the
rules favor some of them and discriminate against the others.

In this paper we assume the educational tournament is uneven through the
different values that male and female students assign to the prizes received.
In particular, we suppose the value of the tournament prize depends on the

effect of educational performance on the (marginal) expected return in the



labor market and this effect differs among individuals: it is greater for females
than for males. In equilibrium the model predicts that female students exert
more effort than male students. Hence, female students exceed male students
in the educational tournament because they offer an higher level of effort.

In the empirical analysis we attempt to confirm the assumptions put for-
ward the educational tournament model we propose. First, we show that the
most part of the difference in educational performance is explained by the
difference in unobserved characteristics between male and female students.

Second, we attempt to provide empirical evidence that the amount of effort
supplied is in fact the key determinant of the unobserved characteristics, able
to explain differences in educational performance. Last, we show that female
students dedicate themselves more seriously to study because they gain an
higher marginal return in the labor market from success in educational com-
petition. Our results suggest that by means of higher grades female students

signal their ability to potential employers.

2 A Tournament Model for Educational Performance

In tournaments the outcome depends on comparison of performance across
players. In our application, this means that students are ranked according to
their educational performances. In a general framework, in order to increase
their probability of winning the tournament, players have to exert effort which
negatively affects their utility. The equality of marginal benefit and marginal
cost determines the optimal level of effort for each player. Accordingly, in
an educational tournament, both male and female students maximize a utility
function whose arguments are the rewards they receive in response to academic
achievement and the disutility of effort.

Consider for the sake of illustration only two students: a female (F') and a

male (M) student. The students compete against each other in an educational



tournament. The utility function of student ¢, ¢ = M, F', is given by:
Ui = Kigi(e) — ci(e;) (1)

where K; is the value attached by individual ¢ to the (unique, for the sake of
simplicity) ”prize” received by the tournament ”winner”. ¢;(e;) is the cost of
effort e; for individual ¢. The probability of winning depends on the amount
of effort each individual exerts as well as on the amount of effort put in by the

other individual (i,5 = M, F, i # j):
Prob{i win} = gi(e) = gi(ei, ej) (2)

where e = (epr, er) is the vector of the efforts offered by students.! We assume
that g—‘zz > 0 and (‘% < 0 and of course ), gi(e) = 1. When both male and
female individuals have the same cost function, (which here means that they
have the same academic ability) and assign the same value to the prize, the

educational tournament is even:

Crr = CypM

Kr = Ky

When the students are treated equally by the rules, the educational tour-

nament is fair:

gr(.) = gm(.)

If the tournament is fair and even, the optimal individual strategy will be
symmetric and in the equilibrium two identical individuals will exert the same
level of effort (Becker and Rosen (1992), p. 112).

However, we assume that the value associated to the prize by the individu-

'Equation (2) is a reduced form for the stochastic mechanism which assigns the prize as
a function of the individual efforts. For example, the effort e; may affect the distribution
F;(Si; e;) of the academic achievements S; of individual ¢ while the prize is ex post assigned
to the individual associated with the best achievements.



als depends on their expected (marginal) return in the labor market, and that
this return differs according to the gender.? In particular we have in mind a
situation where:

Ui = Kig(e) — c(e;) (3)

with Kr > Kjs. This simple setup illustrates a tournament which is actually
uneven through the prize received by the participants.?

Under standard regularity conditions, the Nash equilibrium, e* = (e}, €3,),
is such that:

KF>KM:>6}<7>67\/[ (4)

Hence, an higher prize implies an higher level of effort in the educational
tournament. The higher the effort, the higher the probability of winning the
competition for grades, if the competition is fair (see equation (2)).

We believe this simple model provides a possible rationale for reconcil-
ing the evidence (to be presented in the following Sections) that on average
female students outperform male students in academic achievements while
women receive, conditional on observable variables, lower wages and face a
lower probability of being employed. The key explanatory fact seems to be
that female graduates face a greater increase in labor market returns from ed-
ucational performance. We interpret this as evidence of a stronger signalling
effect for females than males, that possibly explains the higher value female
students assign to the educational tournament prize in the previous setting.
The theoretical reference here is of course to the large amount of literature
on the signalling effect of education (Grubb (1993); Weiss (1995); Brown and
Sessions (1998); Brown and Sessions (1999); Riley (2001)).

2In the empirical analysis of Sections 3 and 4, we show that while women earn less (after
controlling for education and other factors) even at the beginning of their career, female
graduates face an higher marginal effect of educational performance on their wages with
respect to male graduates.

3This model is equivalent to a tournament where the value of the prize is normalized
to one for everybody but the cost function differs among individuals. The strategically

equivalent utility function for individual ¢ may be written as: U; = g(e) — %



3 Data and summary statistics

Our data come from the Survey on Labor Market Transitions of University
Graduates carried out in 2004 by the Italian National Statistical Office. The
Survey is the result of interviewing Italians who graduated from university
in 2001 three years after graduation. The retrospective information gathered
allows us to analyze both academic performance (final degree grades) and ini-
tial entry into the labor market. The graduate population of 2001 consisted
of 155.664 individuals (67.913 males and 87.751 females). The ISTAT survey
was based on a 28% sample of these students and was stratified on the basis
of degree course taken and by the sex of the individual student. The response
rate was about 67.6%, yielding a data-set containing information on 26.006
graduates. The data contain information on the educational curriculum, the
occupational status and the student’s family background and personal char-
acteristics.

In particular, the principal variables contained in the data set can be di-
vided into the following five main groups. (i) University Career and High
School Background: including, kind of high school attended, high school mark,
other education, university , subject, duration, degree score, accommodation,
work during university, post graduate studies,(ii) Work Experience: including,
experience in actual work, experience, type of work, net monthly wage,(iii)
Work Search: including, kind of work desired, willingness to work abroad,
preference over time table, minimum net monthly wage required, (iv) Fam-
ily Information: including, parents’ work, parents’ education level, brothers
and/or sisters, (v) Personal Characteristics: including, date of birth, sex,
marital status, children, country of domicile, country of birth, residence.

Table 1 shows average degree score by gender and field of study. On average
female students obtain higher grades in all the types of courses considered (the
only exception is represented by Science). The average difference between

female and male score amounts to more than 2 points and ranges from a



minimum of 0.27 for Humanities to a maximum of 3.13 for Economics, Business
and Statistics.

Table 2 reports the average monthly earnings and employment probability
three years after graduation by gender and field of study. Monthly earnings
in 2004 are in euros and net of taxes and social security contributions. The
average earnings are 1128, 1226 and 1017 euros per month for the sample as
a whole, for the male and the female sub sample, respectively. The average
employment probability three years after graduation is 0.75 and 0.66 for male
and female candidates respectively.

Therefore, on average, male graduates earn about 20 percent more than
females, and are more likely to have a job three years after graduation.

Table 3 reports the probability of being employed as entrepreneurs, liberal
professionals and managers out of the total of graduates employed according
to degree groups and gender. The average probability of being employed in an
apical job is about 1.91 percent and 0.7 percent for male and female candidates
respectively.

We also estimate gender-specific earnings equations by controlling for self-
selection.* The dependent variable is the natural logarithm of the net monthly
wage. Our specification incorporates the labor market experience and the
degree score corrected by the speed at which students complete their academic
career.” We control also for the degree subject and the university attended.
In order to capture the impact of regional differences in wages we include
dummies for region of residence. Moreover, we include a dummy variable to
control for workers involved in apical jobs. We include also family background
variables such as the level of education, the employment status and occupation
of the father. We add further information on educational attainment and

work experience: work carried out during university, minimum degree score

4For the sake of simplicity we do not report the results of these estimations. The estima-
tion as well as the full decomposition results are available on request from the authors.
®See equation (5) which defines the educational performance.



needed for present work, attainment of professional qualification. We then use
the standard Blinder (1973) and Oaxaca (1973) decomposition which breaks
down the overall mean gender wage gap as an ”explained” component (that
due to differences in the average observable variables) and as an ”unexplained”
component of the gender wage differential. The decomposition of the gender
gap in mean log-earnings® (0.09) shows that we can explain from 39 to 45
percent of the total, depending upon whether male or female coefficients are
used to evaluate gender differences in characteristics.

Overall, we find higher grades for women in almost all types of courses
on the one hand, and lower lower entry wages for women three years after
graduation on the other hand. Moreover, only a small fraction of the average
gender wage gap is explained by observed individual characteristics.

We observe that our sample is potentially biased. In fact, our data provide
information only on individuals who have obtained a university degree: there
is no information on any control group of individuals leaving university before
reaching degree level. Therefore, in interpreting the effects of a number of
the variables, we should recognize the issue of sample selection. Empirical
evidence does, however, show a higher abandon rate for male students with
respect to female students. Using data reported by MIUR (the Italian Ministry
of Education, University and Research), Boero, Laureti, and Naylor (2005)
find that for the three cohorts of students who entered university in the years
1998-2000, the dropout rate is higher for male students (23%) than for female
students (18%). Using data reported by Istat, Micali (2000) finds that female
university students drop out less offen (10.3% compared to 15.4% of men),
they graduate more often within the normal course time (10.6% compared to
9% of men), and they receive top grades more frequently (26.9% compared to
17.7% of men). This data confirms previous empirical research which shows

that male students are more likely to drop out compared to female students (

5The gender wage gap is quite consistent given the fact that we are considering a first
job market entry.



Arulampalam, Naylor, and Smith (2004)). Therefore, in case of selection bias,
this should mainly acts against female students in the educational performance

achievements.

4 Empirical analysis

In this section we apply the model to the data. In particular, we attempt either
to test or to justify (when it is not possible to test) the main assumptions of

the tournament model of Section 2:

1. talent is equally distributed between men and women as a group
2. The educational tournament is fair

3. the gender difference in educational performance is mainly given by the

difference in effort supplied

4. female students face a stronger signalling effect of education (and this
might explain why they attach an higher value than male students to

educational tournament)

To assess the validity of assumption 3, our empirical analysis proceeds
as follows. First, we examine whether the difference in the educational per-
formance between men and women survives the inclusion of relevant control
variables and the extent to which performance differences by gender can be
explained according to gender differences in observed characteristics. We ana-
lyze the gender difference in educational performance by means of an ordered
probit model (Section 4.3). Following McNabb, Pal, and Sloane (2002a) we
decompose the gender difference in educational performance in observed and
unobserved inputs. Then, we focus on the unexplained part of the gender gap
in educational performance. In particular, we attempt to provide empirical
evidence that the amount of effort supplied represents a large part of the un-
observed characteristics underlying the gender gap in academic achievement

(Section 4.4).
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Last, to assess assumption 4, we show that the marginal effect of edu-
cational performance on wages is higher for female graduates than for male
graduates (Section 4.5). We also compare an explanation of gender difference
in educational performance based on a signalling effect with an alternative

explanation based on different cost of effort.

4.1 Is talent equally distributed between male and female stu-

dents?

Do male and female individuals really differ in talent?

Verbal abilities and mathematical problem solving have been evaluated
by psychologists in two meta-analyses ( Hyde and eds. (1986); Hyde, Fen-
nema, and Lamon (1990)). They conclude that there are no cognitive gender
differences in verbal ability, and that women simply tend to use a different
cognitive process in mathematical problem solving. Moreover, the review of
46 psychological meta-analyses ( Hyde (2005)) show much evidence for gender
similarities: 78 percent of gender differences are small or close to zero, and so
we can reasonably assume the gender similarities hypothesis, i. e. the equal
distribution of general talent between men and women as a group. However,
following Hedges and Nowell (1995), the relevant issue may not be average
differences but a larger variance in scores for males that leads to more males
than females at the upper end of ability distribution. This finding is not ev-
ident in our case; in fact, our data shows a first order stochastic dominance
of female students with respect to male students. Figure 1 shows the cumu-
lative distribution functions of educational performance’ for female and male
students. We only present results for the whole sample but we also find very

similar results® when we consider specific degree subjects.

"See subsection 4.3.

8The only exception is represented by Science where the two cumulative distribution
functions cross several times but are very close throughout the entire range of educational
performance.
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4.2 The Educational tournament is fair

Gender differences in degree performance may arise because of sex bias in
both educational assessment and prejudice by male staff. Within the field
of educational assessment, sex bias can occur when there are differences in
the way male and female student respond to different types of assessment.
Within the field of prejudice and gender stereotyping by male staff, sex bias
can occur when the score given by an examiner is affected by favouritism
towards students of one sex. Many studies found no evidence that systematic
sex bias affects marking (Newstead and Dennis (1990); Dennis and Newstead
(1994), McNabb, Pal, and Sloane (2002b)). However, some studies found that
male prejudice acts against female students. For instance, Spencer, Steele, and
Quinn (1999) suggest that because men are expected to outperform women
in standardized tests, women experience a stereotype threat that interferes
with test performance. But, as far as we know, there is no support for the
hypothesis that bias systematically discriminates against male students, and

therefore we assume that educational tournaments are fair.

4.3 Factors Affecting the Gender Difference in Educational

Performance

To measure the impact of gender on educational attainment, separate ordered
probit models are estimated for female and male graduates. These are then
used to investigate whether the gender effect in terms of degree performance
arises because of observed differences between male and female characteristics
or because of unobserved input (effort and/or discrimination). We decide to
run our analysis by means of an ordered probit model. We take this approach
for a twofold motive. First, the degree scores in the publicly available data are
provided in brackets rather than as continuous variables. They fall into four
intervals (< 79, 80-89, 90-94, 95-99) and for scores bigger than 99 the effective

value is disposable. Second, if we turn our consideration to subsequent job
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market entry, we can reasonably accept that degree score is only a component
of educational performance, the other part being represented by the speed” at
which students complete their academic career. In order to take into account
both the final degree mark and the speed at which students complete their

academic career, we built up a measure for educational performance: edper f.

dscore

d =
edper 14 0.10 x years (5)

where dscore is the degree mark plus the laude or highest honors when it
occurs. The number of years in excess (years) used to get the degree is
eventually corrected for those having carried out military service during their
university years. Obviously, the degree scores have been normalized to take
into account the different marking scale for each faculty.

We proceed in the following way. First, we identify three degree classes,
g, according to the value of the educational performance. g = 3 corresponds
to first class (high degree, high speed of completion) and it is assigned when
edperf >= 110.1% g = 2 corresponds to second class, (high degree-low speed
or high speed-low degree) and it is assigned when 90 =< edperf < 110. g =1
corresponds to third class (low degree, low speed of completion) and it is
assigned when edperf < 90. By means of an ordered probit, we estimate the
probability of achieving a particular educational performance class, against
selected control variables separately for male and female students.

To study the impact of gender in educational performance we follow the
performance decomposition approach proposed by Jones and Makepeace (1996)
and McNabb, Pal, and Sloane (2002a). First, the probability of obtaining a

particular degree for male and female students is obtained by:

°In the Italian education system, each faculty only sets a minimum number of years in
which to obtain a degree. As a consequence there is a high dispersion in the age at which
students graduate. The speed of completion of the academic career is, therefore, together
with the final mark, an important component of educational performance.

0The upper bound limit of educational performance is 113, which corresponds to the
maximum degree score, i.e. ”cum laude”, with no delay in completion.
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Prob(1,0;,x;) = ®(u1 — 50;5)
Prob(2,0;,z;) = ®(u2 — -’B;:@) = (1 — cc;ﬁ)
Prob(3,0;,x;) =1 — ®(uz — CU;B)

where ® is the cumulative normal distribution function, x; is the vector
of explanatory variables and 6; = (14, f12,i, B;) is the vector of parameters of
the ith model, for ¢ = m, f for male and female students. First, we identify
the ordered probit model by excluding the constant term.!! Second, we esti-
mate the maximum likelihood coeflicients of the ordered probit, 6; for the ith
sample, with ¢ = m, f for male and female samples, respectively. The implied

grades for male and female students are given by:

3
G =>_ gProb(g, Om, X ) (6)
g=1
3 ~
gi =Y _ gProb(g,0f, X ) (7)
g=1

Given the expected grade for male and female students we can decom-
pose the male-female differential in educational performance by means of the

following formula:

g} - g;kn = Z;:l g[Prob(g, éf7Xf) - PTOb(ga éf7Xm)]

+22:1 g[Prob(yg, éfaXm) - Prob(g,ém,Xm)] (8)

See Long (1997), page 124, and Verbeek (2004), page 204, for discussion of alternative
parametrization to identify the ordered models.
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95— Gn =Yooy glProb(g, 0m, X 1) — Prob(g, Om, X )]

+22:1 g[PTOb(gaéf?Xf) - PTOb(gvémaXf)] (9)

In both equations, the first term represents the gender differential in ed-
ucational performance explained by the different characteristics of male and
female students. The second term takes the individual characteristics as con-
stant but allows the parameter estimates to vary and therefore measures the
unexplained variation attributable to differences in unobserved inputs.

In the educational performance equation we consider as explanatory vari-
ables both those variables determined prior to the time students enter college
and those linked to the kind of degree obtained and determined during the
time students attend university. To the first set belong marks gained in the
high school graduation exam, dummy variables for the type of high school
attended,'? and parental background in terms of occupation and education.
The second set of variables includes a dummy variable indicating whether
the student moved to attend university, a dummy variable indicating working
experience during university, faculty dummies and regional dummies.

Table 5 reports the main results separately for the 12906 female students
and 12099 male students.'®> The model correctly predicts the degree class
of about 63 % and 65 % of male and female samples, respectively. Table 5
shows the estimated coefficients of the key variables of interest. The estimated
coeflicients for the ordered probit model do not reflect their marginal effects
and, although they can be computed they are not meaningful for discrete

explanatory variables such as dummy variables. As our aim is to study the

121 Ttaly we divide between generalist education providers which correspond to the high
school and the high school technical /professional relating to other types of college

3From here on, we omit students who graduated in the field of medicine from the empirical
analysis as the career path for these students is very different from that of other students.
After having obtained their degree in medicine, in general the students carry out a specialist
activity which lasts at least three years.
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effect of gender on educational performance we make use of the results reported
in Table 5 to obtain the predicted probabilities that male and female students
achieve different degree results, in line with the analysis of McNabb, Pal,
and Sloane (2002a). Table 5 shows that for female students the probability of
achieving an excellent educational performance is about 16% compared to 14%
for male students. We may observe that while the predicted probabilities are
shifted toward the worst levels of the educational performance, the proportion
between the estimated probabilities for women and male students is mainly
preserved.

Table 5 shows that the distance between the probability of attaining an
excellent degree class for male and female students increases when females
(males) make use of the male (female) coefficients. This result seems con-
sistent with the fact that differences in attributes are relatively insignificant
in explaining gender differences in educational performance. Hence, we de-
compose educational performance according to 8 and 9 to explain the gender
differential in educational performance according to observed and unobserved
individual characteristics.

Table 6 reports the result of the decomposition exercise for average charac-
teristics of the two samples, X, and X y. We observe that although differences
in attributes are important in explaining gender differences in educational at-
tainment, with about 36% of the gender gap in attainment being due to differ-
ences between male and female characteristics, differences in the unobserved
characteristics do also matter. Indeed, about 64% of the gender differences in

educational attainment have to do with differences in unobserved inputs.

4.4 Accounting for the unobserved characteristics which ex-

plain gender difference in educational performance

We claim that a large part of the difference in educational performance be-

tween male and female students is given by the difference in the amount of
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effort the latter choose to devote to their studies. To isolate this effect we com-
pare the educational performance of full time and part time students. Table
7 shows that the two estimated equations are very similar in terms of magni-
tude, sign and statistical significance of the estimated parameters. The only
exception is represented by the female dummy (Female) which is not statisti-
cally significant for students in full time employment.'* Hence, the evidence
of a female educational over performance holds only for full time students and
not for students who are also working while they attend university.

This suggests that the gender difference is not relevant per se in explaining
the educational performance differential, and that this is endogenously related

to the labor market status.

4.5 Different values assigned to the prizes received in the ed-

ucational tournament

To explain the previous finding, which suggests that female students exert on
average a greater effort in reaching educational goals than males, we refer to
the signalling role of education within the screening hypothesis'.

In signalling models employees choose the level of education necessary to
signal their productivity to potential employers. Accordingly, education en-
hances wages and is a good investment for individuals to make (Psacharopoulos
(1994)). One implication is that students in full-time jobs have less incentive
to signal their ability to future employers because they have already found

work. On the contrary, full-time students have an extra-payoff to be gained

1 As in the Ttalian university system course attendance is not compulsory but discretionary,
the student population may be disaggregated as follows: studying-workers (they have a full
time job while studying at university and amount to 14 percent of the student population);
working-students (they have a part time job while studying at university and amount to
47 percent of the student population); studying-students (they only study and do not work
before completing their degree and amount to 38 percent of the student population). This
distribution is the same for both male and female students.

15The screening hypothesis, in contrast to the human capital theory, attests that educa-
tional performance merely signals inherent productivity. In particular, the strong screening
hypothesis states that schooling is merely a signal for employers of the productivity of an em-
ployee (Psacharopoulos (1979)) while the weak screening hypothesis states that the primary
role of schooling is to signal, but that schooling also has some inherent productivity.
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from excelling academically. Especially, female students may choose to signal
their ability by outperforming men in terms of the grades awarded.

Before examining this hypothesis, we have to mention that the same finding
could also be consistent with an alternative interpretation: female students
could be characterized by a greater sense of duty or self-discipline (Duckworth
and Seligman (2006)), i.e. a lower cost of effort, significantly affecting the
results only when there is enough time to divide between study and leisure.
We test these two alternative interpretations checking whether educational
performance significantly differs when the sample is restricted to full time
students that are self employed at the time of the survey. Indeed, also in this
case there should be a weak incentive to engage in signalling. Table 8 confirms
our guess: the female dummy (Female) is not statistically significant.

However, one could wonder why female students put more effort into edu-
cational signalling than male students given that they will receive lower wages
and they have a lower probability of being employed. We show that even if
female graduates on average earn less than male graduates, they face a greater
increase in the labour market return from educational performance.

To this end, the following earnings equation was estimated for full-time

workers:

In(w) = a+ Predperf + BIQE + B;,X + B;Z +€

where w is the monthly wage,'® edperf is educational performance, E is a
vector of educational dummy variables, X is a vector of personal characteristics
and Z is a vector of regional dummy variables.

Assuming for the sake of simplicity that the self-employed have no need to
signal innate ability to a future employer, we estimate the earnings functions
for the employees (male and female samples) by controlling for self selection.

We estimate the sample selection model by means of the Heckman (1979)

The monthly wages are in euros and net of taxes and social security contributions.
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two-step procedure. 17

Table 9 shows that the magnitude of the estimated coefficients on edu-
cational performance (edperf) is always greater for the female sample. Such
findings suggest that the signalling role of education is higher for female grad-
uates than for male graduates and may account for the higher value female
students assign to the educational tournament prize of Section 2.

This result provides a rationale for our statement that the unobserved

input that causes the gender gap is nothing but signalling effort.

5 Conclusions

Italian data confirm that on average, even if female university students out-
perform male ones, working women subsequently strike shorter than men in
the labor market (after controlling for observed individual characteristics).
We first decompose the gender difference in educational performance between
observed and unobserved factors. We find that only about 20 percent of the
difference is explained by the former kind of explanatory variable. We then
show that the gender difference vanishes if we consider the time-constrained
part-time students, which strongly suggests that educational performance is
endogenously determined by (unobserved) individual ”effort”. We then at-
tempt to explain the previous (rather general) puzzling stylized facts by re-
ferring to simple results from the tournament theory. In particular, we argue
and verify through testing that the labor market signaling value of academic
achievements is greater for female students (i.e., the wage incremental ex-
pected value of educational performance is higher for female graduates). This
suggests that in academic tournaments the ”prizes” assigned have a larger
(expected) economic value for female students. Thus these tournaments are

in fact uneven even when fair (which we assume), implying that in the equi-

7For the sake of simplicity we do not report the results of the first stage of the probit
regressions but these results are available from the authors.
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librium female students should indeed exert more effort than male students,

in order to make higher achievements.
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Figure 1: Cumulative Distribution Functions of Educational Performance for
Female and Male Students
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Table 1: Average grade by gender and field of study

Field of study Male students Female students
Sciences 102.80 102.06
Pharmacy 101.12 102.58
Natural sciences 104.29 105.66
Medicine 105.46 107.00
Engineering 100.95 103.39
Architecture 103.43 104.47
Agricultural studies 103.26 104.74
Economics, Business and Statistics 98.12 101.26
Political Science and Sociology 100.94 102.71
Law 96.16 98.99
Humanities 106.98 107.25
Foreign languages 105.12 105.60
Teachers college 105.96 106.29
Psychology 101.40 104.09
Health 107.57 107.96
Total 101.95 104.01

Table 1 reports average grade by gender and field of study. The university mark, in
the Italian System, ranges from 66 to 110, eventually plus "laude”, denoting
excellence.
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Table 2: Average earnings and employment probability by gender and field of
study

Average monthly  Average monthly

earning probability
Field of Study Male Female Male  Female
Sciences 1220.43 1003.87 0.71 0.68
Pharmacy 1292.83 1089.34 0.84 0.77
Natural sciences 1074.25 1034.81 0.74 0.62
Medicine 1336.08 1097.90 0.41 0.30
Engineering 1318.57 1200.84 0.90 0.85
Architecture 1140.36  918.41  0.88 0.82
Agricultural studies 1087.28 92193  0.81 0.69
Economics, Business and Statistics 1251.43 1104.73  0.82 0.77
Political Science and Sociology 1235.09 1056.38 0.86 0.85
Law 1080.43  895.73  0.62 0.52
Humanities 961.86  901.19  0.70 0.71
Foreign languages 1117.55  973.30  0.79 0.78
Teachers college 1078.29  948.69  0.86 0.84
Psychology 997.19  896.19  0.81 0.74
Health 1206.88  973.42  0.90 0.89

Total 1225.88 1017.38  0.75 0.66
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Table 3: Probability of being employed in entrepreneurial and managerial
positions three years after graduation by gender and field of study

Male students Female students

Sciences 0.93% 0.35%
Pharmacy 1.07% 0.39%
Natural sciences 1.01% 0.50%
Medicine 2.22% 1.11%
Engineering 2.23% 0.13%
Architecture 1.45% 0.52%
Agricultural studies 3.58% 1.43%
Economics, Business and Statistics 2.85% 0.54%
Political Science and Sociology 3.03% 0.92%
Law 1.33% 1.02%
Humanities 1.18% 1.37%
Foreign languages 0.30% 2.25%
Teachers college 1.07% 0.81%
Psychology 1.40% 0.23%
Health 1.67% 0.56%

Total 1.91% 0.70%
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Table 4: Regression Results from the ordered probit model of academic at-

tainment for male and female students.

Variable

Female Students

Male Students

Work part time during University
Work full time during University
High School Mark

Subject

Sciences

Pharmacy

Natural sciences

Engineering

Architecture

Agricultural studies

Economics, Business and Statistics
Political Science and Sociology
Law

Humanities

Foreign languages

Teachers college

Psychology

father’s occupational status
School type (omitted group = professional school)
liceo

arts

magistrale

technical institute

previously attended a different degree course
studied in the same town of residence

moved in a different town to attend the university
siblings

frequency of private courses during university
course attendance

possession of other degree

father high education

mother high education

mother’s occupation

manager

executive cadre

white collar

not born in italy
mu(1)
mu(2)

LR Chi-Square (Coefficients equal to zero)
observations

Coefficient T-ratio

-0.161  -6.488
-0.322  -7.999
0.058  33.351
-1.106  -18.805
-0.655 -12.714
-0.358  -7.141
-1.201  -20.679
-1.026 -12.854
-0.346  -5.230
-1.044  -23.249
-0.412  -7.401
-1.113  -23.460
-0.592  -12.084
-0.874  -15.402
-0.040  -0.700
-0.096  -1.379
0.082 1.510
0.421 6.297
-0.074  -0.690
0.058 0.766
0.110 1.572
0.073 2.089
0.076 3.087
-0.129  -4.068
-0.009  -0.284
-0.523  -6.286
0.547  17.509
0.641  12.643
0.033 1.386
0.065 2.564
0.174 1.669
0.202 5.780
0.098 3.272
-0.558  -3.511
2.803  15.634
4.037  22.333

7197344 (0.00)
12906

Coefficient T-ratio

-0.154  -5.937
-0.282  -7.208
0.053  30.698
-0.982  -17.329
-0.580 -10.034
-0.354  -5.741
-1.159 -28.817
-0.84 -11.726
-0.394  -6.444
-1.061  -22.577
-0.443  -6.925
-1.131  -19.497
-0.456  -7.405
-0.648  -6.179
-0.045  -0.456
-0.364  -4.036
0.007 0.116
0.378 6.156
-0.160  -1.122
0.101 0.725
0.193 3.066
0.083 2.391
0.099 3.890
-0.102  -3.107
-0.056  -1.785
-0.376  -4.465
0.495  16.449
0.709  13.598
-0.030  -1.178
-0.018  -0.675
0.211 1.831
0.115 3.150
-0.012  -0.367
-1.081  -5.443
2.255  13.835
3.457  21.027

7037.248  (0.00)
12099

Table 5 reports the estimates of the ordered probit model of academic attainment for
male and female students. FEach regression includes controls for college and region of
residence. P-values are represented in parenthesis.
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Table 5: Actual and Predicted probabilities of getting a certain degree class

Actual probability

Separate male/female regressions

predicted probability

male
d=1 ("poor”) 54.60%
d=2 ("good”) 30.80%
d=3 ("excellence”) 14.42%

female

51.37%
32.40%
16.23%

male using
male equations

68.43% 70.30%
23.40% 22.93%
8.17% 6.78%

female equation

female using

female equation

60.95%
28.68%
10.38%

male equation
57.92%
30.15%
11.93%

Table 6: Decomposition of male-female difference in academic achievement

Expected female grade 1.494
Expected male grade 1.397
(Equation 8)
Explained variation 0.0673  36.49 % of total variation
Unexplained variation 0.1171  63.51 % of total variation
Total Variation 0.1844
(Equation 9)
Explained variation 0.0677 36.56 % of total variation
Unexplained variation 0.1176  63.44 % of total variation
Total Variation 0.1853

Table 6 reports the decomposition of female-male difference in educational
performance according to equation 8 and 9, respectively. Both explained and

unexplained variations are expressed in absolute value.



29

“§159YJUDd
UL PIIUISILADL 9UD SINYDA-] "PIPLOdIL JOU 2UD SIUNUUND 9SIY] JO SADIOULDIDA 2IDULISD Y[, “9IUIPISAL [0 U0MaL puv 962]100 40f §]0LIU0D SIPNYIUL
U01§S94DDL YIDI "SIUIPTYS 2UY-14DA PUD 2Win) 1)) 40f U01DNDD 22UDWLLOL49d [DUODINPD Y] [0 U0ISSILb2L QT 2Y] JO SIIDWIISD Y] S1L0daL J, 9]1QD],

(00°0) 648°7€ (00°0) 76721 El

0¢0 ¥L€°0 poxenbs-reqyy

0v9€T VI8¢ SUOI)RAIISCO

6G°¢- 90°'T- e1°0- 210- AJISIOATUTL PUSYJE 0} UMO) JUIIOHIP © 0} PIAOUL
6G°8- 68°G- 0%~ 6G°9- Ays1oATun SuLINp s9sInod ajeartd jo Aousnboy
¥0'€ 9,0 L3°0- 8T°0- QOUOPISAI JO UMO) 9UIRS O} UL POIPIYS
RS 9v'¢ 9T'T SL'T 9INITISUT [RITUT[DD)
18°0- 69°0- ¢eo0 8G°0 aleIjsisewt
11°0- ¢ro- ¢l'T- 9¢'€- sjIe
899 96V c6'C vy 0901]
(10008 puoissaford = dnosb pagprwo) adfiy j00yog

€6°6 L0°€ 0L°€ 19°¢ 90139(] IOYJOIN
67°0T- VeaqI- qacr- 1v-Ge- A3o1oypAsq
08'6- eV vi- Ve LT qr'Lc- 2301109 sIa1ea],
97°¢1- 6761~ €6 LT~ ceees sogengue| uSIO]
09°¢1- ¥9'LT- GLLT- G9°9¢- SoTjIue I H
9€°0¢- ¥8'L¢- c0've- 94'9¢- Mmerp
cSer- 6061~ €8°L1- 98°Ge- £8070100G puE UG [BITHO]
9¢'LT- 66°€C- 08°€c- 1¢ve- SOIYSIYR}S pUR SSAUISNE ‘SOIUIOUOH
€8'8- 76°C1- €e'8- LG°€C- SOIpNYs [eINYNOLITY
Aads 96°0¢- Sver- 88°0¢- 9IMN}O}IYIIY
99°¢1- 19712~ oo L1~ G8'8C- SurouIsusy
6€°0T- VOVI- €4¢l- 90°9¢- SOULIOS [RINYBN
LCTT- G6°GI- L6°CT- €4°8¢- Koeurrey g
P8'€TL- 69°61- G081~ 6¢°G€- S9OULING
(yyvof = dnoub pajpuwo) 102Lqng

gt 96°€ ¥9'1- 80T~ oTewo |
0899 €L°60T 0¢cv G9°01T yuelsuoy)
orpel-TJ, TUOTIOIFOO)) oryel-TJ, TUSIDIFOO)) d[qrLIeA

AYISIOATU() SULIND SUIIOM JON  AJSIOATU[) SULIND SULIOA\

‘sjuapnjs awl-jred snsioA awir}-[[nj :uoljenbo souewaojrod [euorjednpo oY} Jo S}NSaJI UoIyewIss SO :L dqeL



30

Table 8: OLS estimation results of the educational performance equa-
tion: full-time students that are self employed at the time of the
survey.

Variable Coefficient T-ratio
Constant 98.71 8.79
Female 1.97 1.50
Subject (omitted group = Health)

Sciences -41.15 -3.70
Pharmacy -29.67 -2,87
Natural sciences -21.29 -2.20
Engineering -31.91 -3.38
Architecture -32.32 -3.40
Agricultural studies -24.03 -2.46
Economics, Business and Statistics -25.52 -2.66
Political Science and Sociology -24.39 -2.43
Law -35.93 -3.80
Humanities -32.22 -3.06
Foreign languages -17.99 -1.62
Teachers college -24.04 -1.83
Psychology -11,99 -1,22
Father Degree 3.60 2.32
Mother Degree 0.74 0.43
Father Occupational Status -1.24 -0.33
School type (omitted group = professional school)

liceo 7.33 1.26
arts -5.39 -0.79
magistrale 5.02 0.73
technical institute 7.75 1.32
studied in the same town of residence -0.89 0.39
frequency of private courses during university -2.45 -0.66
moved to a different town to attend university -3.58 -2.25
course attendance 6.74 4.44
not born in Italy -10,90 -0.71
observations 688
Rbar-squared 0.24

F 34.5 (0.00)

Table 7 reports the estimates of the OLS regression of educational performance
equation for full time students that are self employed at the time of the survey. Fach
regression includes controls for college and region of residence. The estimates
parameters of these dummies are not reported. P-values are represented in
parenthesis.
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