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ABSTRACT

More Equal but Less Mobile? Education Financing and
Intergenerational Mobility in ltaly and in the United States*

A state school system should be expected to reduce income inequality and to
make intergenerational mobility easier. It is therefore somewhat surprising to
observe'that Italy, in comparison to the United States, displays less inequality
between occupational incomes, but lower intergenerational upward mobility,
not only between occupations, but also between education levels. In this paper
we provide evidence on this empirical puzzle, and offer a theoretical
explanation building around the idea that even if in ltaly moving up on the
social ladder is easier, the incentive to move may be lower, making mobility
less likely.
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NON-TECHNICAL SUMMARY

It one of the goals of a public education system is to favour equal opportunities
of social mobility, the Italian schooling system has failed to achieve this goal.
The centralized and egalitarian structure of education financing in ltaly has
indeed ensured a substantial uniformity of the quantity and quality of education
offered to both rich and poor families; but despite this offer of equal
opportunities Italy, in comparison to the United States, displays lower
intergenerational mobility, not only in terms of occupations, but also in terms of
education levels. For example, while in the United States having a father with
a college degree increases by 6 times the probability of graduating from
college, in Italy the same probability increases 25 times if the father is a
college graduate. In addition, if in the United States the probability that a son is
in a high-income occupational class depends more on his education level than
on family background, in [taly the opposite is true: it is better to choose the
right family than to get a college degree. Not surprisingly, Italy has one of the
lowest shares of college graduates among OECD countries.

The fact that family background is a more important determinant of individual
social fortunes in Italy than in the United States is particularly puzzling given
that in the United States 98% of expenditures for education are financed
locally. From the viewpoint of this paper, this is the distinctive feature that
makes the US education system intrinsically private. Indeed, because of local
financing the quality of pre-college education in the United States is
significantly different in different neighbourhoods and it has an implicit price in
the property tax paid by residents and in the higher housing price in the best
neighbourhoods. The choice of the location of residence is clearly related to
the choice of the education provided to the child. A fortiori this is true for
college education where, in addition to local financing, 43% of funding is
private in the United States. The fact that in such a system family background
is less important than in a system in which education is centralized and
granted equally to each pupil, is the puzzle that this paper describes and tries
to understand, using representative samples of the population in the two
countries.

The prevalence of non-competitive labour and financial markets and barriers to
entry/exit into/from occupations can certainly explain part of the observed
evidence, as suggested in the sociological literature. But in this paper we
propose a complementary explanation that highlights a worrisome distortion of
the incentives to human capital investment and to upward mobility generated



by a centralized school system providing the same quality of education to
everybody.

When the same quality of education, financed through income taxes, is offered
to every potential student, the individual incentive to accumulate human capital
is reduced for two reasons. The first is income taxation, which reduces the
direct benefit to the person who decides how much effort to put in the
schooling activity. The second is the impossibility for a dynasty to take
advantage of the (potential) higher talent of their children by choosing a better
education system even if this requires investing more resources in the
accumulation of their human capital. While in a decentralized system parents
who expects their children to be talented can provide them with better
education out of their own income, in the centralized state school system their
contribution is to 2 common fund, and has no direct benefit for their children.

In other words, a centralized system in which the same education quality is
offered to everybody at the same price, makes the acquisition of human capital
cheaper for poor students, but reduces the incentive to reach higher education
levels in order to move up the social ladder. Vice versa, in a decentralized
system (not necessarily private) offering better educational curricula only at
higher prices (in terms of money and effort), the incentive to acquire human
capital may overcome the corresponding cost making this option attractive
even for a poor student. For this reason a decentralized and private education
system like that in the United States may surprisingly foster more
intergenerational mobility, in particular between education levels, than the
ltalian centralized public system.

From a policy viewpoint, the simulations performed in this paper suggest that
neither of the two systems is necessarily superior in terms of stimulating
greater intergenerational mobility. It depends on the features of the schooling
system in the following way: the centralized system fosters more upward
mobility when it is applied to those types (or levels) of schooling in which the
education quality offered by the institution is relatively more important than the
individual effort or talent of the student in order to achieve a successful human
capital accumulation (e.g. in the case of primary education); on the contrary
when an outstanding education quality is largely wasted in the absence of
individual effort and talent (e.g. in the case of tertiary education) the crucial
role of incentives is better enhanced by a decentralized education system.




1 Introduction

The Italian schooling system can be characterised as a prevalently public system financed
by the central government through taxes levied on the family of origin and that provides the
same quality of education to everybody. The US system, instead, can be characterised as a
prevalently private system in the sense that public education is mainly financed at the local
level and the share of students going to private school is substantially higher.

Indeed, while both countries spend a similar fraction of GNP on education,’ the sources of
funding are very different. In Italy 79% of the expenditures for compulsory education comes
from the central government, whereas in the US 98% of these expenditures is financed locally.
Such decentralisation of education financing in the US makes the quantity and moreover the
quality of education available to a child heavily dependent on the locational choices and on
the income of the family of origin. In addition to the possibility of choesing the quality of
primary and secondary education “with their feet”, US families have also the option of a
well established private education system at the university level. While in Italy only 4.3% of
university students is enrolled in private institutions® in the US the same proportion is more
than five times higher (21.9%).? Furthermore, in the US the proportion of public sources in
the expenditures for tertiary education is only 56.2% (in 1991); analogous figures for Italy are
not casily available but given that the number of private Ttalian universities can be counted
on the fingers of one hand, we suspect that the proportion of public funding for tertiary
education is much higher in this latter country.

Given this characterisation, an Italian family at a low level of income (which can reflect
a low level of acquired human capital) should have, thanks to the centralised state school
system, the same level of education available as a higher income family. A US low income
(and low human capital) family, instead, because of the mixed and decentralised structure
of the school system. should have the additional disadvantage of a low expense in education
decided by parents (as a result of a lower direct investment or because of locational choices in
communities in which preferences are for lower tax rates and worse schooling institutions).!
Within this framework it would seem natural to predict for Italy a more compressed distribu-
tion of human capital investments (and therefore of incomes) matched by a higher likelihood
of upward mobility for poor families.

Comparative empirical evidence on Italy and the US, described in Section 2, suggests
that this is not the case. While Italy seems characterised by less income inequality, standard
measures of intergenerational mobility between occupations and between education levels
indicate that poor and non-educated families are less likely (in relative or absolute terms)
to invest in the education of their children and to move up along the occupational ladder.

In this paper we propese a theoretical model capable to shed some light, on this empirical

'In 1992, the incidence of expenditures for primary and secondary education on GNP was 3.4% in Italy
and 3.8% in the US. Data from OECD, Education at a glance, Paris 1993.

“Data published in ISTAT, Annuario di statistiche dellistruzione, Roma 1995

#Data published in OECD, Education in OECD countries, Paris 1993.

"See Benabou (1996a).




puzzle and, more generally, on the relation between income inequality and intergenerational
mobility.® The intuition goes as follows. Two characteristics of a state school system con-
tribute to reduce the individual incentive to accumulate human capital. The first is the tax
on income, which reduces the direct benefit to the person who decides how much effort to
put in the schooling activity. The second is the altruistic motive: while in the private system
a father can provide a better education to the son directly out of his own income, in the
state school system his contribution is to a common fund, and has no specific effect for the
son.

Now consider a son from a low income family, who is trying to decide whether to go
to school or not. His answer will depend on the expected utility from the choice of going
or not. And a society is more (upwardly) mobile, the more likely he is to choose to go.
Independently of the schooling system his utility depends, in particular, on two critical
factors: how important is his individual effort in the accumulation process and how important
is the quality of education in determining his human capital.

If individual effort is relatively more important in the accumulation of human capital a
private system should display more upward mobility because this system provides additional
incentives to larger effort making people more willing to pursue the choice of education for
a given level of confidence in their own ability. The importance of the quality of education
goes, of course, the other way. This is the factor which is available to everybody in the state
school system. So ceteris paribus. when the quality of education is relatively more important
for the accumulation of human capital. a state system should display more mobility because
the incentives to go to school rather than not are more similar across different income groups.

Within this framework. the evidence provided by the comparison between Italy and
the US would suggest that the relative importance of individual effort. as opposed to the
average quality of education, in the accumulation of human capital may create conditions
that are unfavourable to a state school system. Of course in a more general model capable.
for example, to incorporate the effects highlighted in Benabou (1996a) and (1996)b) and in
Fernandez and Rogerson (1996).° the balance would probably shift again in favour of a state
school system. Indeed, a possible alternative interpretation of our results is that in order for
a state school system to generate more mobility than a private system it has to be relatively
more capable to select talents and reward individual effort.

This alternative interpretation hinges crucially on one additional ingredient of our theo-
retical framework: the role of self confidence in determining the likelihood of an investment in
human capital. Surprisingly, in the 345 pages of their book on “The Bell Curve”, Hernstein
and Murray devote no time to the “self confidence™ factor. Presumably. in their opinion, it
is a purely psychological factor of no importance. But at the moment of making a critical
decision about schooling, a person has, besides income and education already received by

SThis relation has been surprisingly somewhat neglected in the literature. An important exception is
represented by the work of Anthony Atkinson (in particular, Atkinson, 1980-81 and Atkinson, 1983) who
takes up the challenge posed in Pen (1971) to “build a bridge between the figures on vertical mobility and
income distribution”.

“See also the insightful survey by Bertola and Coen-Pirani(1895).



the family, a fundamental uncertainty: how good she is. If she decides to go to school she
will, a few years later, find out with some accuracy. If she decides not to, she will probably
not find out. Now suppose that you give some credit to the idea that talent (here defined as
generic ability to succeed in school) is in some measure hereditary. It does not matter really,
at this point, how much this hereditary component is genetic, or environmental. If you do,
then it is reasonable to assume that an additional fundamental difference among individuals
is the degree in which their family history affects their belief on their own ability.

In the model that we present below, this belief is a critical factor in cach person’s deci-
sion; this is a perfectly rational consideration, since this belief summarises in the best way
information available about cach person own talent. This belief becomes an important way
in which family background affects the decision of a child. Even in a hypothetical state
school system in which parental human capital had no direct effect on the child’s human
capital, family background would still matter because of the self confidence (in the form of
the belief on her own ability) that the child has. A family may be stuck at low levels of
education for a sequence of periods because the previous family experiences have given a
“low confidence”. As a consequence, school as a sorting mechanism only works for those
who try. At the high end of the income scale every person with talent achieves a high level
of human capital. At the low level, on the contrary, a fraction of the population has high
talent, but does not use it, because of the “adverse” belief,

At the moment of deciding about schooling, each person learns about his talent from his
family history, but not from his performance in the early stages of his education. This is
clearly an extreme assumption. We have two reasons to defend it. The first is that some
of the important decisions about schooling are already made at the very early stages of
the education. For instance, the gquality of the elementary education is important, and has
sometimes decisive influence on future choices. The second reason is that we can easily think
of a richer model where, say, each agent makes successive choices in education. and receives
at each step a signal correlated with his talent from his performance. This model would yield
the same results as ours (provided, of course, this signal is not too precise). In other words:
we want to focus here on the effect of past family experiences on the choice of a person, and
we claim that our model and its results are robust to the introdution of the possibilty of
learning from personal experience.

After the description of the motivating facts concerning mobility in Italy and in the US
provided in section 2, in sections 3 and 4 we present the model, the implied equilibria and the
steady state distributions. In section 5 we propose an unconventional measure of mobility
suggested by the theoretical model. In section 6 we describe and comment, the results of

numerical simulations of the possible equilibria under the two schooling systems. Concluding
remarks follow.




2 An Empirical Puzzle?

Occupational mobility

Social mobility is defined and measured in many different ways in the literature. Among
economists, some authors focus on transitions between income classes or between percentiles
of the income distribution (Atkinson (1980-81)) while others look at the speed of mean re-
gression of incomes across generations (Becker and Tomes (1986), Solon (1992), Zimmerman
(1992)); among sociologist, instead, the attention is concentrated on transitions between
occupations ranked according to social prestige (Treiman and Ganzeboom (1990)) or on
the transitions between social classes (Erickson and Goldthorpe (1992)). In general while
economists tend to study mobility in terms of incomes, sociologists are more likely to focus
on occupations.

Our approach can be characterised as a sort of intermediate third way that we adopt
partly because of data limitations” but also because it offers some advantages from the point
of view of achieving a meaningful international comparison and complements in an hopefully
interesting way the existing literature. Sociologists have since long argued that because of
temporary income fluctuations and measurement error, mobility in terms of yearly income
is a misleading upwardly biased indicator of mobility if the goal is to measure transitions
between long term economic status. Casting this argument in an econometric framework,
Solon (1992) and Zimmerman (1992) propose averages of individual incomes on subsequent
years as measures of long term status, but we cannot follow their suggestion because we
do not have the necessary information for Italy. We take instead a road more familiar to
sociologists and focus on occupations as indicators of economic status; but, we also depart
from the sociological literature because we do not rank occupations according to social
prestige nor we aggregate them according to subjectively defined social classes.

Given the information contained in our datasets the concept of social mobility that we
can measure is represented by mobility between occupations ranked according to the median
income paid by each occupation in the generation of children in each country. The reader
should therefore keep in mind that in this study, a dynasty is classified as mobile only if
the occupation of the son is different from the occupation of the father. Take the case of
a father and a son in the same occupation, which is highly paid in relative terms when the
father is observed but that is paid less than average when the son is observed. According
to our definition this dynasty is classified as immobile even if, in terms of individual in-
comes, it experiences downward mobility. Income changes that take place within the same
occupation but across generations cannot be measured in our datasets and do not imply mo-
bility according to our definition. Viceversa, the case of a father and a son possibly earning
the same incomes but working in two different occupations is considered here as a case of
intergenerational mobility.

Therefore, intergenerational mobility in this study has to be interpreted as mobility
between occupations even if occupations are ranked on the basis of incomes. With this caveat

7See the Appendix 8.1



in mind a preliminary graphic glance at the evidence on inequality and mobility in Italy and
in the US is offered by Figure 1 and 2. In Figure 1 the 1050 US dynasties considered in this
study have been ordered on the horizontal axis according to fathers’ occupational incomes
measured by the continuous non decreasing line in the Figure.® On the vertical of each point
on the income line of fathers, a point indicates the income of the corresponding son. To the
extent that the points for sons do not lie on the income line of fathers there is evidence of
occupational mobility in the US.

Figures 2, based on Italian data, offers a term of comparison. Also in Italy the fact that
sons do not work in the same occupation of their fathers appear to be the rule rather than
the exception. Yet. in addition to the fact that the distribution of occupational incomes
appears to be more concentrated. most of the observed mobility seems to be taking place
between occupations that pay similar incomes.

The existence of greater labour income inequality in the US in comparison to Italy, has
been already documented in the literature® and is confirmed in the datasets used in this
study: as shown in Table 2. within each generation all the most common indicators of
Income inequality proposed in the literature are clearly larger in the US sample.!®

Less documented, is instead the comparative evidence on intergenerational social mobil-
ity for Italy and the USA. Tables 3 and 4 present the matrices of transition between the
quartiles of the distributions of occupational incomes in the two countries. At first sight
these matrices appear similar, but if one computes on the basis of these matrices the most
standard scalar indicators of mobility that have been proposed in the literature,! the USA
appear unambiguously characterised by greater intergenerational mobility (see Table 5 and
the Appendix 8.3 for a description of these indicators).

Even larger differences in mobility patterns seem to characterise Italy and the US if
one looks at transitions between more homogeneous occupational income classes than the
ones defined on the basis of the quartiles of the distributions. Indeed, any given transition
between quartiles means quite different transitions in terms of occupational incomes in the
two countries. This is evident in the left panels of Tables 6 and 7: for example, going
from the median of the first quartile to the median of the third quartile implies an income
change of 52% in Italy as opposed to a change of 81% in the US. Therefore, the transitions
between oceupations in the first three quartiles of the Italian distributions imply smaller

SFigures 1 and 2 contain representations of the occupational income distribution according to the so called
“Penn’s Parade” proposed in Penn (1980). In order to allow for a comparison between the two countries
the lowest occupational income has been normalised to 100 in both countries. Please note that, as alrcady
mentioned (see the Appendix 8.1), the income attributed to each individual is the median income of the
individuals in the generation of children that work in his occupation. Therefore, in both countries the
dispersion of these occupational incomes is smaller than the dispersion of original individual incomes.

“See, for example: Gottshalk and Smeeding (1995) and Erickson and Ichino (1994).

"See the appendix 8.2 for a description of these indicators. Given that in each country occupational in-
comes for both generations are computed on the distribution of children, inequality differs across generations
only because of intergenerational changes in the distribution of dynasties across occupations.

!1Sec: Boudon (1974), Atkinsen(1980-81), Atkinson et al. (1981), Atkinson (1983), Bartholomew (1982),
Sommers and Conlisk (1979), Shorrocks (1978), Geweke et al. (1986), Conlisk (1989), Conlisk (1990) and
Dardanoni (1992).




income changes than the analogous transitions in the US. In addition, within each country,
quartiles may group together occupations that pay very different incomes: for example, in
Italy the fourth quartile spans over a percentage income change of 103%; the transition from
the median occupation of the third quartile to an occupation of the fourth quartile may
imply a 7% income change if the arrival occupation is the lowest in the fourth quartile, as
well as a 116% income change if the arrival occupation is at the top of the quartile. Similarly
in the USA these two transitions imply, respectively, income changes equal to 4% and 83%.
Therefore, within each country, the fact that a dynasty goes from the third to the fourth
quartile may mean very different events in terms of occupational incomes according to the
ranking of the arrival occupation within the quartile of destination.

This evidence suggests that transitions between quartiles (and percentiles in general) are
misleading if one is interested not so much in the probability of an inversion of dynastic
rankings, but more so in the probability with which different social distances are covered by
mobile dynasties. In the right panels of Tables 6 and 7 we propose a different aggregation
of dynasties according to income classes defined as proportions of equal size of the (log)
difference between the highest and the lowest occupational incomes in the two countries.
According to this aggregation strategy income classes in both countries span over the same
percentage increase in occupational incomes, allowing for a more meaningful comparison of
transitions within and between countries.

The transition probabilities between these income classes are presented in tables 8 and 9.
Differences between the two countries are now more evident even from the simple inspection
of the transition matrices: in particular, the probabilities of persistence along the main
diagonal are larger in Italy for the three upper classes. Looking at the scalar indicators
presented in table 10 intergenerational mobility appears greater in the US than in [taly and
the difference between the indicators for the two countries is substantially larger for interclass
matrices than for interquartile matrices (compare table 10 and table 3).

In order to determine whether intergenerational mobility is significantly different in a
statistical sense in Italy and in the USA, we aggregate the four income classes defined above
in two groups and we estimate a probit model of the probability that the son is in the highest
of these two groups. We define the highest group as the union of the classes 3 and 4 that
were deseribed in tables 6 and 7). Hence, the dependent variable of our probit models takes
value 1 if the son is in income class 3 or 4, i.e. if his occupational income is greater than
the income corresponding to one half the percentage difference between the maximum and
the minimum of the distribution of occupational incomes. We estimate this probability as a
function of a dummy indicator for the income group of fathers (that takes value 1 if the father
is in income class 3 or 4) and of two dummy indicators for the education levels of fathers
and sons. In both generations and in both countries the education indicators take value 1 if
the individual has a college degree. Age controls are also included in the regressions.

The results of this exercise are presented in table 13 that reports, for cach regression,
the change in the probability that the son is in the highest group due to a change from 0
to 1 of each independent dummy variable.’® These effects are evaluated at sample averages.

2For the age controls the reported effect is the effect of an infinitesimal age increase.
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In model 1 only the family background variables are included as regressors: while the effect
of father’s education is equal in the two countries, the effects of father’s income class s
significantly larger in Italy.!®

In model 2 the education dummy for the son is introduced, and the effect of fathers’
education disappears in both countries: this is 2 well known result in the literature! and
suggests that most of the effect of parental education on sons’ occupational achievements
works indirectly through the effects on son’s education. The effect of the occupational
income class of fathers, however, remain significantly different from zero in both countries.
and significantly larger in Italy than in the US. While in the US the effect of sons’ education
is larger than the effect of parental income, in Italy the opposite is true.

Coming to the comparison between model 2 and model 3, in both countries a likelihood
ratio test rejects the hypothesis that family background is irrelevant. Yet, while in Italy the
value of the test (3 degrees of freedom) is 98.1 in the USA it is equal to 38.1: i.e. the null
hypothesis of no background effect is rejected with greater confidence in Italy. Furthermore.
adding parental characteristics to sons characteristics (i.e. going from model 3 to model 2)
increases the predictive capacity (pseudo R2) of the model by 150% in Italy; in the USA the
increase is much lower being equal to just 19%.

The probit estimates presented in Table 13 confirm that intergenerational mobility be-
tween occupations is significantly lower in Italy than in the USA: in both countries the
occupational class of fathers is an important determinant of the occupational class of sons,
but in Italy the effect is much stronger than in the USA in absolute terms and relatively to
the effect of sons’ education levels.

We turn now to the evidence on intergenerational mobility between education levels in
which the relative lack of upward mobility in Italy appears even more striking given the
prevalently public and centralised structure of the Itzlian schooling system.

Educational Mobility

The comparison across countries of educational mobility patterns is certainly not an easy
task given the enormous differences between national education systems.'® One strategy that
seems to us reasonable consists in comparing the probabilities of reaching the highest edu-
cational degree offered by the schooling system of each country. Disregarding post graduate
studies, that both in Italy and in the USA concern a very small fraction of the population,
we consider the college degree (laurea in fialy) as the relevant highest educational degree!®
We therefore begin our analysis of educational mobility by considering the probabilities of
dynastic transitions between the following two educational categories: all the individuals

Here and for the rest of this table, differences between cocfficients have been tested using appropriately
constructed t-tests; the null hypothesis of equal coefficients has been rejected with p-values smaller than
.001.

MSee for example Treiman and Yip (1959).

1°See Shavit and Blossfeld (1993).

0S¢ the appendix 8.1 for a more precise description of the classification of education levels adopted in
this study.




without a college degree are classified as having low education, while those holding a college
degree are in the high education group.

Table 14 presents the distribution across these educational categories in each generation
and in each country. Italy is characterised in both generations by a lower fraction of college
graduates, but experiences the largest percentage shift towards higher education from one
generation to the other: while in the US the fraction of graduates increase by 69% in Italy
the same fraction increases by 200%. Yet not all Italian dynasties shared in the same way
this greater opportunity to reach a college degree.

Tables 15 and 16 present, for Italy and for the USA respectively, the intergenerational
transition probabilities between the educational categories that we have just described. In
Italy, the probability that the son of a graduate is a graduate is higher than in the USA
(65.1% vs. 61.0%); viceversa the probability that the son of non-graduate reaches a college
degree is substantially lower in Italy than in the USA (7.1% vs. 20.8%). The inspection
of these transition probabilities clearly suggests that the opportunities of reaching a college
degree are more unequally distributed in Italy than in the USA, even if Italy experiences a
more substantial increase of the proportion of college graduates from one generation to the
other.

The odds ratios for the two transition matrices, reported in Table 18, shows that the odds
of reaching a college degree are in Italy almost 25 times higher if the father has a college
degree, while in the USA having  graduate father increases the odds only by 6 times. Hence,
both countries do not ensure a situation of equal opportunities in the transitions between
education levels, but Italy appears to be more distant than the US from such a situation.
This is confirmed also by the other scalar indicators contained in Table 18.17

One might argue that a college degree means more in Italy than in the USA in terms of
human capital acquisition. Indeed at least one additional year of schooling is required in [taly
to obtain a leurca and in some disciplines, like engineering or medicine, the laurca involves
educational curricula that in the US are required for post graduate studies only. Therefore, as
far as Italy is concerned, we provide evidence also for a different classification of educational
categories according to which the high education group includes all the individuals that have
reached a high school degree or more.'®

Table 14 shows that with this alternative classification Italy is characterised by an even
larger increase of the fraction of highly educated dynasties (262%): [urthermore, among sons.
the proportion of highly educated individuals in Italy (high school or more) becomes similar
to the proportion of highly educated individuals in the US (college or more).

Yet even with such a favourable classification, the opportunities of reaching the higher
educational category are more unequally distributed in [taly than in the US (see table 18).
The odds of reaching a high school degree or more are now even larger if the father is in
the same educational category (the odds ratio is 27.3) and the distance from a situation of
equal opportunities increases with respect to the previeus classification (see the indicator

17See the Appendix 8.3 for a deseription of the characteristics of these indicators.
1814 should be noted that in the Italian education system high school degrees are widely differentiated and
some of them provide explicit certification for entering the labour market in specific occupations.



MT in table 18). Only the Bartholomew index of maovement M 3 indicates more mobility
for Italy with this alternative educational classification. but this should not be surprising
given that M B is an indicator of movement not an indicator of equality of opportunities (sec
the Appendix 8.3); its value is driven by the structural shift towards higher education that
characterised Italy in the post-war period, but it hides the existence of unequal opportunities,

In table 19. following the same strategy proposed in table 13 for occupational mobility,
we provide a statistical test for the existence of different intergenerational mobility patterns
between education levels in laly and in the US . Also in this case, and independently of the
educational classification adopted for Italy, the effect of family background characteristics
on the probability of reaching a higher education level appear in Italy significantly larger
in a statistical sense. As suggested by the consideration of the pseudo R2 the income class
and the education category of fathers are in Italy relatively more important predictors of the
educational category of sons.

The pieces of the puzzle

The evidence that we presented so far shows undoubtedly that Italy features more equality
between occupational incomes but also lower intergenerational mobility in terms of occupa-
tions and in terms of education levels. It seems fair to say that family background is a more
important determinant of individual social fortunes in Italy than in the US.

In the Italian debate it has been argued quite convincingly' that barriers to entry /exit
into/from certain occupations might explain the lack of mobility in Italy. The data currently
available to us are not rich enough to show. in a comparable way across countries, whether
the existence of non-competitive labour markets is the crucial factor driving the observed
differences in mobility patterns. Yet one piece of evidence offered by our data certainly
points in this direction: while in the US the probability of intergenerational persistence in
self-employment is 20%. in ltaly it is more than double, being equal to 42%. However, the
existence of a prevalently public education system in Itzly should have at least partially
compensated for the lack of incentives to upward mobility induced by the labour market.
On the contrary we observe that also educational mobility (in particular upward mobility)
is substantially lower in Italy than in the US.

One could of course say that without a public education system both occupational and
educational mobility would have been even lower in [taly. However, in the next section we
suggest. with the help of a theoretical model. that this may not have been the case. Indeed, it
Is possible to argue that some intrinsic features of a public and centralised education system
may cause lower intergenerational mobility independently of the labour market. Although
the data are not rich enough to prove it. these perverse effects of a public education system
might have contributed together with the existence of non competitive labour market to cause
the existence of lower intergenerational mobility in Italy, particularly between education
levels.

'?See for example Cobalti and Schizzerotto (1992) and Schizzerotto and Bison (1996).
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3 The Model

Human Capital and Wages

Population is a continuum, each person lives for two periods and is productive only in the
second. His production depends on his human capital, which is described by a real number
h,. He earns a wage w, which is equal to k;. In each period ¢ the distribution of human
capital is denoted by G; the total human capital is therefore:

B = f hdGa(h) (3.1)

Later we also introduce the talent of each person. To avoid misunderstanding, it is probably
better to specify here that the productive efficiency and the wage of a person are not affected
by the talent, which is only relevant in the process of acquiring education.

Preferences

The utility of each person depends on leisure of the first period, denoted by n;, consumption
of the second period ¢;41, and a term which describes the quality of the education which is
left to the son. This last term also depends on the belief 1,4, that the person has on the talent
of the son: the higher this belief. the higher the utility he derives from the quality of the
education system. We will see later that, ceteris paribus. a better talent allows each son to
derive greater advantages from the education: so this monotonicity condition is reasonable.
Formally we have:

U(ni. ergr egrs €41 ) = log ng + log ¢ + vigr log ey (3.2)

The budget constraint of each person will depend on the institutional arrangement for the
provision of education: so we shall state it later.

The Technology for Human Capital

Fach person has a basic working ability, of quality normalised to 1, and a natural talent,
which has no direct productive use, but Is critical in acquiring additional human capital.

Talent is denoted by a € {L, H}; it is transmitted from father to son with some persis-
tency. This transmission follows a process which is determined according to a a first order
Markov process:

Gep1 = L | g =H
ap=1L l-a 2]
|a(=H a l—a

with & € (0,1/2). Since talent is sometimes unknown, agents will form a belief about it: we
denote by 1, the belief that the talent of the member born at ¢ of the dynasty is H.

11



A higher quality ability can be created by the combination of a learning effort, the help
of an educational system, and the direct or indirect contribution of the human capital of the
father. This is however possible only if the talent of the person is of the high type. The
technology has (as in Glomm and Ravikumar {1992)) a Cobb Douglas functional form. More
precisely,

o o] ifagy = L;
TV )P GhE ey, = H;

where n, is the leisure enjoyed, ¢ is the quality of education, and k; is the human capital of
the father.

Talent cannot be directly observed; it cannot be determined with precision unless it is
put to the test of the education system. If the person decides to go to school, and fails, then
he knows his talent was low: on the contrary if he succeeds he knows that it was high.

Two Institutions for Human Capital

As in Glomm and Rawikumar (1992) we consider two different possible institutional ar-
rangements for the provision of the education, that is in the context of our model, for the
determination of the quantity ¢,.

The first is a purely private regime. where ¢, is decided by the father, as a component
of the total expenses out of his income. Since, as we have just seen, talent can only be
determined conditional on the outcome of an attempt to get education, the choice of € is
taken without precise knowledge of the talent of the son.

The second regime is a pure state schooling system. The quality of education provided
to each child is the same. and is decided as follows. A tax rate Ti4+1 18 voted in each period,
and chosen according to majority rule. The tax rate applied to the total income gives an
amount spent on the collective education:

Er+1 =Ty (3-3J

We can now state the budget constraint formally. In the case of a private school system, the
individual is facing the two constraints:

e S Licpr + €r < Ay
while in the case of the public school system, when the tax rate is Ter1, We have:
e £ licyy < Aeya(1 — mga).

The Timing

The life of each person lasts for only two periods. A person born at date ¢ knows the
history of attempts to get an education, and of successes and failures, of former members
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of his dynasty. If we are in the private school system, he also knows the amount that the
father has devoted to his education; while if we are in the state school system he knows the
prevailing level of educational quality of the system.

On the basis of the history of his dynasty he now computes his belief on his own talent,
denoted by 1; he then decides whether to go or not to go to school, a choice which is denoted
as the choice between a Y or a V. If he decides Y, he also decides the amount of effort
he devotes to the learning activity. He then goes to school, and this is the end of the first
period.

At time ¢ 4 1 the talent of the person is revealed and A, is determined. In the state
school system the tax rate 7., is then voted. Then the remaining income is consumed and
taxes are paid, or. in the private school system, the amount €,y of funds for the education
of the son is provided. Then the son is born and the life of the older generation ends. Note
that, to simplify notation. gencrations do not overlap in this model, but in each calendar
period both generations are alive: the oldest in the first part and the youngest in the second
part of the period.

To summarise, and to clarify the measurability restrictions for the agents: the decision
about the education (that is. whether to go to school, and if so how much effort to spend
in education) is taken without knowledge of the talent of the person: the vote on taxes, the
consumption decision, and the amount for the education of the son. are decided after the
additional information on the talent of the person has been obtained.

Learning about talent

For future reference we summarise briefly how the belief of each person about his own talent
and the talent of the son evolves, and fix some useful notation.?® If 2 person has initially
a belief v that he is talented. then he will have belief 1 on it after a success, and hence a
belief 1 — o on the fact that the son is talented, and respectively 0 and « after a failure. If
he decides V (not to go to school), then he will gather no information about his own talent,
and will have a belief

r=a+ (1l -2 (3.4)

on the talent of the son. We shall denote by &' the ith iterate of the function defined in
3.4; note that this function is increasing in v, and its iterates converge to the value 1/2
independently of the initial value. Finally, if v = «, then one easily finds that:

& =1/2(1 — (1 —2a)). (3.5)

A final piece of notation: we define the function

Liz)=zlogz — (1 + x)log(l + ). (3.6)

A similar learning process is in Piketty (1995) although in that model people learn about a parameter
that is social and not dynastic.
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To see why it is introduced. note that it is the value of the maximisation of log(l —y)+

zlogy.y € [0.1]; & problem which appears frequently in the optimisation program of the
agents.

The Optimal Policies

Let us begin with the case of the private school system. The optimal policy is decided by
backward induction from the second period, after the decision ¥ or N, and the n, has been
taken. Conditional on this. we have three possible cases. First, the case of a (Y, n;) decision
and a success in the education process, (which oceurs if the talent is high), it is casily found
that the optimal expense decided by the father for the education of the son is

Vig1 l-a i
. = F = hiia. 3.
Gt 1+ v e 1+ (1—a) i (3.7)
while in the case of failure we have
1/
€41 = *H‘] = i (38)

1 -+ Y - 1 -+ Cz'-
Finally. if the decision has been N, and the belief on his own talent was v, = &=V then:

gy e (3.9)

1+mp 1487

In the case of the state system. the important decision in the second period is the one
about voting, since consumption is a pure residual from income after payment of taxes. In
the three cases corresponding to the one deseribed above for the private system case we have
the following three optimal tax rates:

Vig1 l—no

Tip1 = = ; ; 3.10
= 1+ w4 1+ (l—a) ( )

Visy a
T = ———— = 5 3.11
G 144y l+a ( )

éi
Tkl = o (3.12)

Ldvy 1467

We can now, in the case of either institutional arrangement, solve the problem of deciding
in the first period the pair (Y.n) (go 1o school, with effort n,), versus N,

Let us begin again with the private school system. With belief 1, the first choice gives
a success with probability v, and failure with probability 1 — 1. So the agent born at # is
comparing the maximum between two quantities. The first is the expected maximum utility
from the choice (¥, 1) today, assuming that in the following period the agent will make the
optimal choice conditional on the new information. If we substitute these optimal solutions
in the utility function 3.2 we find:
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max log n,+ (3.13)

w{L(l = o)+ [14 (1 - a)|flog(l —n) + [1 + (1 — a)]log deThl} + (1 — 1) L{a)

In this sum, the term multiplied by » is the utility in the second period after a success; the
other term is the utility in the second period after a failure.

The second quantity we need to consider in the comparison at time t is the expected
maximum utility from the choice NV today: this has a very simple form, only dependent on
the updated belief 14, = & (that is, the belief that the person has on the son’s talent. after
no new information is gathered):

L{veg) = L(&).. (3.14)

Since the utility function has the special logarithmic form., it is easy to see that the
optimal choices have a very simple form. In particular », = 0 if the choice is N, clearly, and:

1
T Ir BT (1 -a)]
when the choice is ¥". For future reference let us note that the optimal choice of expenditure
for education is a function of the belief of the person on the son's talent, and of his realised
human capital; while the optimal choice of ¥ versus N, and of the effort in school. is a
function of the human capital and of the expenses in education of the (grand) father. We
denote these two functions D:DH (14, €0, 1) and ef'_l(:/!_{,l.,’l,_,_l].

(3.15)

The reasoning in the case of the state school system is similar. In the case of a decision
Y, the optimal leisure is in this case:

= . —.
1+ w3

(3.16)

Again for future reference let us note that the optimal vote on taxes is a function of the
person belief on the son’s talent, while the optimal choice of ¥ versus N, and of the effort in
school, is a function of the human capital and of the average level of education of the state
system, e The two functions are denoted by D¥,, (v €7, h,) and 75 (P )

A final comment. When a person decides how much effort to devete to the schooling
activity, he has a coefficient 3 in front of the term log(l — n) in the state school system.
and a factor ¥3[1 4 (1 — «)] in the private school system. This larger factor in the second
case is reasonable, since this person is also considering the effect of his own income on the
quality of education available to the son.



Dynasty

To get some intuition about the way the model works we can try to follow the typical path
of a dynasty. After an initial failure, the belief of the son on his own talent falls to o, and
the human capital to 1. Now for a sequence of periods the members of the dynasty will
choose not to go to school. This for several reasons. Two of these reasomns are common to
either system: first, the belief on the talent is low: second, the human capital of the previous
member is low, and accordingly is low the externality on his education process deriving from
the human capital of the father. In the case of a private school system we have in addition
the low level of the term ¢,. i.e. the expense for education from the father.

After a few periods however the belief on the talent grows (by the fact that the iterates of
the updating rule 3.5 are increasing) until it reaches a critical level, beyond which the member
of the dynasty decides to go to school. For convenience we shall denote this critical level
vp in the private school system. and % in the state school system case. This critical level,
or, equivalently, the length of this initial sequence of periods will depend of course on the
institutional arrangement and on the equilibrium, and we discuss later how to characterise
it.

Now until a new failure occurs {in which case the cycle we have just described starts all
over again) the dynasty goes through a sequence of better and better periods. In each period
cach member poes to school. acquires human capital in an increasing quantity, and keeps
the belief to a high level. In the private school svstern members of this dynasty devote an
increasing amount to the education of their children: while in the state school system they
vote for large tax rates in support of education. Eventually, however, failure occurs, and the
cycle starts over.

4 Equilibria and Steady State Distributions

In this paper we shall concentrate our attention on the long run property of equilibria; and
they can be easily studied by considering the invariant distribution on the relevant variables:
human capital. beliefs over talent. investment in education and so on.

An observation will simplify the analysis. From our previous discussion of the typical
history of a dynasty it should be clear that only certain typical beliefs over talent are possible
in the long run, for a given critical belief. Let us see this in detail. Each dynasty experiences,
in finite time with probability one. a failure. After this. the belief of the member of the
dynasty in the next generation over his own talent at the moment of deciding about his
schooling effort is a. Similarly for the following members the corresponding belief is &%,k =
1,2.... until the eritical level is reached. After that the belief can only go to a, where the
cycle begins again. or to 1 — a. and from this last belief the only transitions possible are
either to 1 — @ again or to o.

If the critical level is above 1/2 there are countably many beliefs possible; if it is below,
then there are only finitely many. In both cases, however, they are a subset of the countable
set {o,6.8%,..., 1 —a}. Note that, in turn, this will produce a countable set of possible
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human capital level, and of possible expenditures in education and of tax rates voted.

We are now ready to examine more in detail the structure of the invariant distribution.
The first step in this direction is clearly the definition of the appropriate state space. The
natural candidates may seem at first very complicated. For instance, to each person may be
associated several beliefs: one on his own talent at the moment of deciding the school effort,
another on his own talent after the outcome of the education has been announced, and then
the belief on the son’s talent at the moment of deciding the expense for education (in the
private school system) or the vote on the tax rate (in the state school system). Similarly
there are two levels of human capital which are relevant for each individual: the one of the
father, that will affect his education, and his own.

A much more economical representation is possible, however:

Definition 4.1 The state space of the process is the product space B x H = [0,1] x Bt of
beliefs over {H, L} and of human capital values.

This state space has to be understood as follows. For the pair (1, %), v is the belief on his
own talent of a person, at the moment in which he decides the schooling effort n; and £ is
the human capital that the same person has at the end of the schooling period. In view
of the comments we made earlier on the complexity of the natural candidates to the state
space representation it may not be obvious that B x H has all the relevant information. To
make the discussion of this point more precise we say:

Definition 4.2 A stafe space X is said to be a sufficient deseription of the process if the
fact that the dynasty is in state x € X af time 0 provides sufficient information to describe
the future conditions of the dynasty.

The evolution is of course in the stochastic sense. In particular the information in = is
sufficient to describe the optimal choices of effort, school expenditure, and voting for each
member of the dynasty in future periods.

We now claim that

Lemma 4.3 B x H is a sufficient description.

Proof. Consider for instance a dynasty in state (1 — e, h;). The representative of this
dynasty has belief on his son’s talent equal to 1 — & (because he had a success in education,
as his human capital h; proves); and he provides ¢; = ﬁ‘(—;g;)fzj of education. So the son has
all the elements to decide his own schooling effort. The proof for the other types is similar.

We can now describe the transition probability over this state space. Let i be such that
the belief & is the critical belief, vp or v} .

Lemma 4.4 The transition probabilitics over B x H are as follows (wp means: with proba-
bility):

o from (&*=1,1) to (&5,1) fork =0,..., i—1, wp 1:



o from (&'71.1) to (&', ho) wp &, and to (&,1) wp 1 — &'

e from (&',1) end (1 —a,1) to (e.1) wp 1;

e from (& ho) fo (1 —a,hy) wp 1 —a, and Lo (1 — e 1) wp o

e from (1 —a.hy) lo (1 — e hjy) wp 1l —a, and to (1—e1) wp o,
The proof is immediate.

The computation of the invariant distribution for this transition probability is reported
in the appendix 8.4. Of course the probabilities in the transition matrix depend on the type
of school system. We denote by I, respectively . the transition matrix in the private,
respectively state, system; II{z,z’) is the probability of the transition from  to z'. An
equilibrium invariant distribution is a probability F* that reproduces itself, when each person
makes the optimal choice. More formally we say:

Definition 4.5 A steady statc equilibrivm distribution for the private school system is o
probability measure Fy over the product space B x H such that

i. Fp=F3ll,
i. cach member of cach dynasty is choosing cffort and school cxpenditure optimally, ac-
cording lo the functions (DF . eF) of section 3.

Similarly we say:

Definition 4.6 A steady state cquilibrium distribution for the state school system is a triple
(7" €". F5) of a tax rate. an average education quelity and a probability measure F over the
product spacc of belicfs and human capital such that (Fsp is the marginal of Fs over H):

i Fg= F3%;
i 7 [hdF3gy(h) = ¢
it 77 is the median voler tar rate for F3.

w. each member of the cach dynasty is choosing effort and vote on tar ralc optimally,

according to the functions (D5, 7%) of section 3.




5 Measures of Mobility

As we have seen, even on the reduced state space B x H the transition matrix is infinite: so
we have to find some simple index of the different degrees of mobility in the two educational
systems. The simplest is the transition probability among two different classes of human
capital.

We divide the total population in two classes: those who have a human capital equal to
1, the minimum value, and those who have a higher value. The first class will be denoted
by Ci, the second by ;. We can then compute the transition matrix between these two
classes, say pi;,t = 1,25 = 1.2, where p;; is the probability that the a dynasty is in the
class transits from C; to C;; we have that:

Lemma 5.1 The matriz of transition probability across classes is:

( (-5 & )
o (1—a)

The term £7 is o decreasing function of i.

Note that ;‘_"'_—'1 = ¢ when : = 0.

Proof. The notation will be cumbersome for the sake of clarity. Let F' be an invariant
distribution for the process described by the matrix I From the ergodic theorem, the
measure of the set of dynasty histories with two consecutive values of 1 of human capital is
given by:

Z Flu h) ( Z F((u.fl].(u'.h’))) .
{(

{(inh):h=1} v R ):RI=1)

From our computation of F in 8.4 we derive that the above quantity is equal to:
pli +1) = 2pé' + g

while the total fraction of population with human capital 1 is p(s + 1). Taking ratios and
using the value for p and g in the appendix 8.4 we get the result. The proof for the other
row is obvious.

Recall now that & = 1/2[1 — (1 — 2a)"*']; calculus applied to the function ‘=U=22l
proves the second claim.
The value o ‘i'l can be considered an index of the mobility at the steady state equilibrium
of the system we are analyzing: the higher this value the more mobile the society is. It is
inversely related to the integer 7, the number of periods a dynasty becomes “discouraged”
after a failure.

We have now all the elements for a numerical computation of the steady state equilibrium
values of the different proportions of population, different levels of human capital, effort in
schooling and so on. The procedure to compute these values is discussed in the appendix.
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6 Numerical Results

Tables 20, 21 and 22 contain the results of numerical simulation for three increasing values
of the parameter a; this parameter is the transition probability of the Markov process that
governs the transmission of talent. Low values of o imply high inheritability of talent while
@ = 0.5 means that talent is randomly transmitted. Each of these three tables present the
relevant economic indicators of our economies for different values of the parameters 5 and
7. These two parameters measure respectively the elasticity of a child’s human capital with
respect the effort (1 — n,) that he puts in the accumulation process and with respect to the
quality of education ¢, {inherited from the father in the private system and determined by
tax revenues in the state economy).

In table 20 talent is assumed to be inherited at a very high degree (@ = 0.1). Panel A
of this table shows that values of 3 and 7y respectively equal to 0.3 and 0.1 make upward
mobility lower in the state system than in the private system. Under these assumptions. the
state system is also producing a higher proportion of unskilled workers. dynasties need to
reach 2 higher level of “sell confidence™ in order to decide to go to school after a failure. and
the number of generations that do not try to 5o to school because of lack of self confidence
is higher.

The first row of Panel B. in the same table, shows that, for the same parameter values, the
private system is characterized by higher income dispersion: since the income of individuals
in the lower class is normalized to 1 in both systems, the larger median income of the upper
class in the private system indicates greater inequality. The same Panel B shows also that.
together with greater inequality. the private system features a greater average human capital
and a better quality of education.

Moving to the other values of the parameters § and 7. Panel B of Table 20 shows that. as
in Glomm and Ravikumar (1992), the private svstem produces unambigously more inequality.
greater average human capital and a better guality of education. On the contrary, Panel
A shows that the comparison concerning upward mobility is not unambiguous. In fact it
depends in a clear way on the relative importance of individual effort and of the quality of
education: Le. it depends on the relative size of the parameters J and 5.

When individual effort is critical in determining the outcome, that is when the factor 3
is high compared to the factor v, the private school system is more mobile than the state
school system. Only when 4 becomes relatively high (see the third row of Panel A in the
table) then the mobility index reverses, and the state system is more mobile. Of course, at
high values of 4 also the degree of self confidence required for an investment in education
and the number of generations that do not invest aficr a failure become smaller in the state
system. Note. however, that even in this case the average human capital and the quality of
education remain higher in the private school systern.?!

When « increases (see Tables 21 and 22) there is of course a loss of efficiency in the

*"When the sum of 3 and 7 increase the average human capital decreases (see panel B) because the
externality created by the human capital of the father in the accumulation of the human capital of the child
becomes less important (6 = 1 — 5 — +).




production of human capital under both systems,*® but the essence of the comparison high-
lighted in Table 20 does not change. A lower degree of inheritability of talent makes the
overall picture more favorable to the state system but, with the exception of the extreme
case in which @ = 0.5, the state system remains less mobile unless 7 is sufficiently high. Only
at high values of & the state system tends to became almost as mobile as the private system
even if v is low. When o = 0.5 the two systems appear indistinguishable from the point
of view of mobility, but the private system continues to display higher inequality, higher
average human capital and a better quality of education.

7 Conclusions

If cne of the goals of a public education system is to favor equal opportunities of social
mobility. the Italian schooling system failed to achieve this goal. The centralized and public
structure of education financing in Italy has indeed ensured a substantial uniformity of the
quantity and quality of education offered to both rich and poor families; but despite this
offer of equal opportunities Italy, in comparison to the US. displays lower intergenerational
mobility not only in terms of occupations but also in terms of education levels.

The fact that family background is a more important determinant of individual social
fortunes in Italy than in the US is particularly puzzling given that in the US 98% of the
expenditures for education is financed locally. From the viewpoint of this paper this is the
distinctive feature that makes the US education system intrinsically private. Indeed, because
of local financing (i) the quality of the education which is supplied in the US is significantly
different according to the (perhaps implicit) price paid for it; and (ii) the quality of the
education provided to the child is decided by the parent on the basis of this cost. In the US
the quality of the pre-college education is significantly different in different neighborhoods
and it has an implicit price in the property tax paid by residents and in the higher price of
the houses in the best neighborhoods. The choice of the location of residence is clearly in
large part a choice of the education provided to the child. A4 forliori for college education
for which in addition to local financing, 43% of funding is private in the US. The fact that
in such a system family background is less important than in a system in which education
is centralized and public is the puzzle that this paper has addressed.

The prevalence of non-competitive labor markets and barriers to entry/exit into/from
occupations can certainly explain part of the observed evidence. But in this paper we
propose a, complementary explanation that highlights a worrisome distorsion of the incentives
to human capital investment and to upward mobility that a centralized public education
system generates.

When the same quality of education, financed through income taxes. is offered to every-
body the individual incentive to accumulate human capital is reduced for two reasons. The
first is the tax on income. which reduces the direct benefit to the person who decides how

22Note however that in simulations not reported here, when o is 0.3 we get, with @ appropriately lower, a
picture which is quite similar to the one where o is low.
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much effort to put in the schooling activity. The second is the impossibility to match higher
talent and higher individual effort with a better education: while in the private system a
father who expects his son to be talented can provide him with a better education out of his
own income, in the state school system his contribution is to a common fund, and has no
specific effect for the son.

Independently of the schooling system a society is more upwardly mobile the more likely
a son of a poor family is to decide to acquire higher education. This decision hinges on the
relative importance of individual effort and of the quality of education in the human capital
accumulation process. If individual effort is relatively more important in the accumulation
of human capital a private system should display more upward mobility because this system
provides additional incentives to larger effort making people more willing to pursue the
choice of education for a given level of confidence in their own ability. The importance of
the quality of education goes. of course, the other way. This is the factor which is available
to everybody in the state school system. So ceferis paribus, when the quality of education
is relatively more important for the accumulation of human capital, a state system should
display more mobility because the incentives to go to school rather than not are more similar
across different income groups.

Our data are not rich enough to prove that this is the main reason for the low degree
of social mobility in Italy in comparisen to the US. but the evidence that we presented. in
particular on educational mobility, suggests that the mechanism highlighted in our theoretical
model is likely to be relevant. Non competitive labor markets can probably better explain
the lack of downward occupational mobility in Italy; but what needs to be explained as well
is the relatively low human capital investments among poor dynasties. And for this goal our
approach seems appropriate.

More generally our model suggests that the evaluation of the performance of a centralized
education system should take into account the relative importance of individual effort and
of the quality of education in the accumnulation of human capital. It seems possible to argue
that in the case of elementary education individual effort is relatively less important, in which
case a centralized public system that offers the same quality of education to everybody is
the one that facilitates the probability that a poor dynasty invests in the education of a
child. On the contrary in the case of higher education, in particular at the university level,
individual effort is likely to be relatively more important making a decentralized system more
preferable from the viewpoint of the creation of the right incentives to upward mobility; in
this case, in fact. the education system must ensure the possibility of a proper matching
between talents, individual effort and the quality of education

As a final note, one could argue that our paper has nothing to say on the sources, public
or private, of education financing: the point is that in order for a state school system to
generate more mobility than a private system it has to be relatively more capable to select
talents and reward individual effort when such variables are crucial in the accumulation of
human capital.
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8 Appendices
8.1 The data

As far as ltaly is concerned, our data come from a national survey conducted in 1985 by a
group of Italian universities: the Indagine Nazionale sulla Mobilitd Sociale). A representative
sample of 5016 individuals aged between 18 and 65 was interviewed on their working life,
their social attitudes and their family background. From this file, we extracted information
concerning the status of the respondent in 1985 and his/her family when he/she was 14.
Therefore, while respondents are observed in the same year (1985). their parents are observed
in different years, ranging in principle from 1934 to 1981.

From the original sample we excluded all individuals not belonging to the labour force
or whose occupation was unknown. In addition, for comparability with the US sample (see
below), we excluded all women and all individuals younger than 25; this latter restriction
is justified by the fact that we want to allow for the possibility of completing university
curricula. With these restrictions the original sample reduces to 1666 son-father couples;
their age distribution is reported in table 1. The average age of each generation is similar
and note that some parents were born during the 19th century.

US data comes, instead, from the Panel Study of Income Dynamics (PSID). that consists
of a longitudinal sample of families interviewed for the first time in 1968 and then followed
on a yearly basis. The subsample that we use is an extract of the original sample containing
information on 1050 father-son couples, whose occupation was known and whose age was
greater than 25 at the time of the interview.

An important difference between the two datasets is that US data are based on direct
interviews to both sons and fathers, while Italian data on fathers are based on sons’ recol-
lections. Information on US sons were collected in 1990, while information on corresponding
fathers refer to 1974. Because of the short interval between the two interviews, US sons are
on average considerably younger than their fathers as shown in table 1.

In each country we consider the median income paid by each occupation as the indicator
of individual long term economic status. As deseribed in the text, we then group individuals
in four classes constructed according to quartiles of the distribution of occupational incomes
or, alternatively. according to income intervals. We then study mobility tables describing
the probability of an intergenerational transition between the four classes.

It should be noted that we have not yet found a single classification of elementary occu-
pations applicable to both countries, nor a conversion table from the national classifications
into & common international one. For [taly our data set is based on the occupation classifica-
tion developed by DeLillo-Schizzerotto (1985), who grouped 13.000 elementary occupations
into 97 basic groups, characterized by a similar degree of social desirability (as measured by
the ranking obtained in sample iterviews). For the US. we rely on the classification scheme
developed by Duncan (1961). who estimated an index of social prestige (based on income and
educational achievement) starting from a subgroup of occupations whose social desirability
was estimated through direct interviews. In this case the classification scheme include 96
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basic groups. Therefore we have a comparable number of occupational groups for the two
countries, and these groups were created with similar metodologies, namely on the basis of
a homogeneous degree of social desirability. But note that the ranking between occupations
in the two countries does not need to be the same.

As far as occupational incomes are concerned, for the US sample we have information
about the earnings of both generations. On the contrary, in the Italian sample, we do not
have any direct information about incomes. We therefore merged occupational income data
from another source according to the following procedure.

We started with incomes taken from the 1987 wave of the Indagine sui Bilanci delle
Famiglie [taliane run by the Bank of Italy. Since this survey reports net incomes, we have
estimated the corresponding gross incomes on the basis of the relevant fiscal legislation
for 1987.% We then estimaled an earning function using gross incomes. Regressors in
the earning function were: age, 6 education dummies, 9 qualification dummies. 11 sector
dummies and 5 geografic dummies. We used the estimated parameters to predict incomes for
the individuals in our main sample. From these predicted individual incomes we constructed
the occupational ranking. This procedure could of course be used only for the generation of
sons. Therefore we were forced to use also for fathers the occupational ranking constructed
for sons. In order to allow for a meaningful comparison, we imposed the same restriction on
the US dataset as well.

As far as the educational levels are concerned, we have classified in the high education
group all those individuals holding a college degree or a PRD degree in the US sample, or
having obtained a laurca or a dottorato di ricerca in the Italian sample. This classification
corresponds to the UNESCO classification ISCED 6 and ISCED 7, and requires 18 and 16
years of school attendance, respectively in the two countries. People who attended some
vears of college without obtaining any degree where not considered as college degree holders.
Because of some missing information on school attendance among fathers, the number of
son-father pairs reduces to 1505 observation for Italy and to 1037 for US whenever the
education of fathers is considered in the analysis . In the case of Italy we have also used
an alternative classification scheme (see table 17): in this case we have included in the high
education group all those individuals holding at least a maturitd degree i.e. a secondary
school degree corresponding to ISCED 5 classification scheme; in such a case the minimum
number of years of school attendance is 15.

8.2 Empirical measures of inequality

The indexes reported in table 2 are well known and widely used in the literature on inequality
measurement. Therefore, in this appendix we just present the formulas that we have used
to compute them. Denoting income with y, the first indicator in the table is the percentage

*3The Italian system of personal income taxation is step-wise progressive and allows for tax deductions
based on houschold composition. It is therefore possible to reconstruct for cach individual his/her gross
income starting from his/her net income. Note that preliminary versions of this paper have circulated with
evidence based on net incomes.



difference between the 90th and the 10th percentile of the income distribution:

Iso-10 = log(yen) — log(y1o)

This indicator measures the range of variation of incomes disregarding possible outliers in
the top and bottom 10% of the distribution. Higher values imply higher inequality
The relative mean deviation of incomes is computed as

Yoy — 5_"
2ny '

]rr.-lmcundeu

where 7 is the arithmetic sample mean; this index can be interpreted s the average per-
centage income transfer from those above the mean to those below the mean that would be
necessary to achieve perfect equality. Higher values imply higher inequality.

The coefficient of variation is the ratio between the standard deviation and the arithmetic
sample mean of incomes. i.e.:

{izz;l(yz- = gf}’“
‘r'of:fvar — 7 -

The standard deviation of logarithms is instead defined as
1 & o
Todiog = n EUOS’M — logic)
=1

where yg is the geometric sample mean. In both cases higher values imply higher inequality.
The Gini's coeflicient can be interpreted as the expected income gap (in percentage terms)
between two individuals randomly selected from the population and is defined as:

7

2
Temy = nTQE iy — )

=1

where incomes y; are ordered in ascending order. The index varies between 0 (mazimum
equality) and 1 (mazimum inequality).

The Atkinson index can be thought as an index constructed on the basis of a social
welfare function such that ¢ represents the degree of (social) aversion to inequality:

(1—)\ 1(1=1)
1 & (s
Lathingon = 1 — | = =
Atkinson (ﬂ;(g) )

The index varies hetween 0 (mazimum equality) and 1 (mazimum inequality).
Finally, the Theil’s measure of entropy is defined as

Ly, %
Ippet = = ) =log=
n E Yy

)

and again it reaches the maximum value of 1 in the case of greatest inequality.
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8.3 Empirical measures of mobility

The measures of mobility presented in tables 5, 10 and 18 are probably less well known than
the measures of inequality described above and require more discussion.

The indexes M L. MT, M D and M F can be better understood within a markovian inter-
pretation of the interquartile transition matrices.*® Given this interpretation, they measure
the difference between the observed matrix and the limiting matrix of the Markov process.
This limiting matrix has all rows equal to the invariant distribution: therefore it represents
a situation of equal opportunities in which the probabilities of transition to the class of
destination are the same independently of the class of origin. Hence, these measures of the
difference between the observed matrix and the limiting matrix tell us how quickly the ini-
tial position of a dynasty becomes irrelevant for the determination of its social fortunes; or
alternatively how distant the current situation is from a situation of equal opportunities.

It should be noted that while for interquartile matrices the invariant distribution is obvi-
ously the same in both countries and equal to 0.25 for each quartile, for interclass matrices
the limiting distribution may in principle differ across countries. If this were the case for
Italy and the US, these indicators would measure distances from different situations in the
two countries, making the comparison less meaningful. This problem however is not particu-
larly serious in our comparison, because the limiting distributions are fairly similar for Italy
and for the US. This is shown in Tables 11 and 12 that present, respectively for Italy and
for the US. the distributions of dynastics across income classes in the two generations and
the invariant limiting distributions. The fact that the two invariant distributions are similar
is confirmed by the Kolmogoroff index of dissimilarity (defined as one half times the sum of
the absolute values of the differences between the frequecies of corresponding classes) that
is equal to 0.07.

Looking more closely at the definitions of these indicators, ML is based on the modulus
of the second largest eigenvalue of the transition matrix and is defined as:

ML =1-|)|

It measures the distance from the invariant distribution in the following sense. Any transition
matrix P can be decomposed as

P=\ur+ i A A

where: ' is a row vector of one; 7 is the invariant limiting distribution; the A;s are the
cigenvalues ordered from the highest to the lowest and k& is the order of the transition
matrix; the matrices A; are such that 4,4; =0if 1 # 71 A4 = A if e =J; Ef A;=1.
Since the transition matrix P is stochastic, the first eigenvalue A; is equal to 1; if the
second largest eigenvalue is equal to zero the matrix P is equal to a matrix that has all

210f course the applicability of this interpretation to intergenerational mobility tables is a matter of
discussion; see, for example, Bartholomew (1982).
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rows equal to the limiting invariant distribution: it is, therefore, a matrix that ensures equal
opportunities because it displays the same transition probabilities independently of the class
of origin. Inasmuch as the second largest cigenvalue differs from zero the matrix P does
not ensure equal opportunities: hence, ML = |1 — Az| is @ measure of mobility that takes
value 0 in a situation of perfect generational dependence and value 1 in a situation of equal
opportunities.

MT is based on the trace of the transition matrix that is. of course, equal to the sum of
the eigenvalues.

k—tr(P)

MT =
r k=1

where k is the dimension of the matrix P. When the trace is equal to 1 all the eigenvalues
except the first arc equal to 0 and MT is equal to 1 implying the existence of equal oppor-
tunities. MT is instead obviously equal to 0 when the transition matrx P is equal to the
identity matrix (perfect immobility).

M D is based instead on the determinant of the matrix 2 that is a function of the product
of the eigenvalues.

MD =1~ |det(P)|®/*=1)

Because of the decomposition of the transition matrix described above, if all the cigenvalues
are equal to 1 we are in a situation of perfect immobility and this indicator is indeed equal to
0. At the opposite end, however, it should be noted that for MD to be equal to 1 1t is enough
that two rows of the transition matrix are equal, in which case the determinant would be
zero. A forliori when the matrix P is equal to the limiting matrix of equal opportunities
and all rows are equal, M D takes value 1.

For the interquartile matrix we report also the indicator M F that is based on a direct
comparison between the transition probabilities of the observed matrix and .25 that is the
transition probability of the limiting matrix in the case of interquartile transitions.

1 pg
MF=1-—=%"|2L_1|
Ll Y
3
where p;; is the transition probability from class 7 to class J- This indicator is clearly equal
to 1 in the case of equal opportunities. but can take negative values if the difference between
the actual and the limiting matrix is sufficiently large

The indicators considered so far identify maximum mobility with a situation of perfect
generational independence or equal opportunities. An alternative family of indicators defines
instead a situation of perfect mobility as a situation in which some measure of the “social
distance” covered by mobile dynasties is maximized. More precisely, these scalar indicators
of mobility are constructed as weighted averages of the distances corresponding to each
transition, where the weights are given by the transition probabilities. As highlighted in the
literature, these two families of indicators do not necessarily ensure the same ranking of a
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given set of mobility matrices. Consider, for example, the case of a matrix characterized
by probabilities equal to 1 in the secondary diagonal: such a matrix would imply perfect
generational dependence, and therefore immobility, according to the first family of criteria,
but high mobility according to the second. However the literature has identified some classes
of matrices, that include the matrices analyzed in this paper, in which the two ordering are
coherent.?®

The most well known of these indicators is the Index of Bartholomew?®® of which we com-
pute two variants, The first variant, M B, measures the average number of class boundaries
crossed by dynasties from one generation to the other, while the second variant M A, can
be interpreted as the average income change in percentage terms that a dynasty experiences
from one generation to the other.

MB= Z_qu‘ii—ﬂ

MA= 5 flW- W

where f,; is the joint frequency in cell (z,7); |i — j| is the number of class borders crossed in
the transition from i to § and |W;—Wj| is the percentage difference between median incomes
of class 7 and j. It should be noted that the second variant of this index combines the effect
of the probability of movement with the effect of the income distance covered by moving
dynasties.

8.4 The Invariant Distribution

In this section we provide the values of the invariant distribution over the state space B x H,
for a given value & of the critical belief. The reader will recall that the integer i is the only
factor determining this distribution.

In an invariant distribution, for ecach integer £ = 0,1,....7 — 1 there is a corresponding
fraction py of the population in state (&*,1), a fraction p;(1 — &') and p;&* respectively in
state (&, ho) and (&%, 1) respectively.

It is immediate from the transition matrix that:

PM=p...=pi=p (8.17)

It will be useful now to use the following notational device: the state (1 — e, 1;) is the

state of a person with belief (1 — &) in the first period of his life, coming after j consecutive

successes in his dinasty, and who fails at school. Now denote by ¢; and r; respectively the
fraction of the population in state (1 — e, h;) and (1 — e, 1;) we have:

25See for example Shorrocks (1978), Bartholomew (1982) and Conlisk (1990).
*¢See Bartholomew (1982).
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do=pé&',ro = p(l — &), 341 = (1 — )i i = ag, i =0,1,2,. ... (8.18)
But now, using 8.18 repeatedly and observing that:

o0

p=2(r)

o

we can solve to get

P 1
Pl+i)+ =g =1,
fat

and finally:
o &
= — —i g = — —, 8.1
a(v+1)+oﬂq ali+ 1)+ & (8.20]
where ¢ = 376%(¢;) is the fraction of the population with human capital greater than 1 and.
from 8.17, (¢ + 1)p is the fraction of the population with human capital equal to 1.

8.5 Numerical Computation

In this appendix we describe the procedure to compute the long run equilibrium. Of course
given the complexity of the calculation this procedure is useful first of all for numerical
purposes.

Let us begin again with the private school system. The procedure checks for cach integer
¢ if the corresponding belief & is the critical belief of an equilibrium distribution. Recall
that a critical belief is the least belief such that the member of 2 dinasty with that belief
decides to go to school.

In the previous section we have determined the steady state equilibrium proportion of the
population for the different beliefs. Note that there are several types of people having the
belief 1 —a: namely, those whose dinasty has had sequence of one, two, and so on successes.
These types will have different level of human capital. We now proceed to determine these
levels and the corresponding proportions. Let us begin with the first. After the critical level
&' is reached, the member of the dinasty goes to school. The father had a human capital
equal to 1, a belief on his own talent equal to 4U=!), and has invested ¢ — in the
education of the son.

The son invests the optimal amount of effort given these characteristics, and succeeds
with probability &'. If he does, he has a human capital of

h :(;( &5[L+ (1 - a) )J( & )
v+ (1-a)) \T1&) -

Similar arguments give that the dinasties with 7 consecutive successes in the past have level
of human capital that follows the difference equation

P L
T+at
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= (L—e)fll+(-o) V[ (1-a) )" (+5)
ﬁjw9<l+(1*a)ﬁ[l+(l—a)1) (1.}_(1_&) hi

F ey i [

We have conjectured so far that the integer ¢ determines a critical belief &'. The last step of
the procedure is to verify this conjecture. If it is, we have found a stead state equilibrium;
if it is not. we proceed to the next integer. To verify the conjecture we have to check that
the belief & is indeed the least one for which people go to school. But the difference in
expected utility between the two choices ¥ and NV for a person with belief » on his own
talent, expenditure ¢ decided by the father and human capital 1 of the father is given by the

function i

e
+u[l+(1—a)]log(fe") + vL(1l —a) + (1 — v)L{a) — L{D).

The final step is now obvious: find the least integer 7 such that

11:(&", “,)20
1+ a

The procedure to determine the steady state equilibrium for the state school system is
similar, and we provide here the main lines. In this case too we check if & is the critical belief
of the equilibrium, for every 7. Recall now that the preferred level of taxes only depends on
the belief of the father at the moment of voting, and is given in the equations 3.10, 3.11, and
3.12 above. A simple computation now determines the median voter in this population, and
the winning tax rate 7(&‘). Also arguments like the one given above give the human capital
for generations with j successes. The equations are now:

. g
&g Y

hp=0 | ——— 24

0 (1+fm’3) 7

Ulve) =vh[l+ (1 —a)]

i

L

and
a
zz (l — a),@ 1.8
flj =0 (H(l_—&)[}’— L hj_“
for j =1,.... The e in the fermulas for human capital above is for the moment a parameter

to be determined. Keeping into account that the proportion of population with fg is paf,
and the proportion of population with A; is ga(1 — &) for every j > 0 we can now determine
the aggregate human capital and therefore the aggregate income, this last as a function of e
(besides z), H(i,e) say. Now solving for e in

e=T(&)VH(i,c)
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determines a value of the education quality level in the state school system e(t), say. The
final step is, as before, the determination of the integer 7 for which indeed the belief &° is the
critical level. The function giving the difference between the expected utility of the ¥ and
the N decision, for person with father having a human capital equal to 1 is now given by:
aro 1
bl e) = V'D'L(_ﬁ) + vlog(fe™); (8.20)
v

and as before we conclude by determining the least integer 7 such that G(&, e(d)) = 0.
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Table 1: Age distribution for both generations in Italy and in the US

Country Father/son Av.age St.Dev. Min. age Max. age
Italy Father 47 7 31 33
N = 1666 Son 44 11 25 65
United States Father 47 T 27 T4
N = 1050 Son 33 5 25 59 |

Note: Italian data refer to 1666 father-son pairs; sons were interviewed in 1985, and information
regarding their fathers refers to the year in which sons were 14 vears old. Source: Indagine nazionale
sulla mebilita sociale. US data refer to 1050 father-son pairs; information on sons refer to 1990,
while information on fathers refer to 1974, Source: Panel Study of Income Dynamics.

Table 2: Incquality measures for Italy and the US

Measure Italy Us Italy US
Father Father | Son  Son
90-10 percentile differential | 140.6  164.3 | 131.5 150.3
relative mean deviation 12.2 14.6 3.2 143
coefficient of variation 33.8 375 348 360
standard deviation of logs 30.0 35.6 | 31.3 349
Gini coefficient 16.8 20.2 17.9  19.6
Atkinson (e = 2) 8.7 11.8 9.3 11.4
Theil entropy 5.0 6.6 5.5 6.1

Note: All measures are expressed in % terms. Higher values imply greater inequality. See the
Appendix 8.2 for a description of these indicators.



Table 3: Italy: interquartile transition probabilities

Son Q1 | Son Q2 | Son Q3 | Son Q4 | Abs. freq.
Father Q1 39.6 25.9 18.5 16.1 417
Father Q2 27.3 39.4 18.1 152 414
Father Q3 | 222 25.5 28.9 23.4 419
Father Q4 11.1 9.1 34.6 45.2 416
Abs. freq. 417 416 417 416 1666

Note: each cell contains the row-to-column transition probability. Q1-Q4 are the quartiles of the
distribution of occupational incomes within each generation.

Table 4: USA: interquartile transition probabilities

Son Q1 [ Son Q2 [ Son Q3 | Sen Q4 | Abs.freq. |
Father Q1 | 39.2 25.5 21.7 13.7 263
Father Q2 | 34.0 27.4 22.9 15.6 262
Father Q3 | 16.7 30.8 25.5 27.0 263
Father Q4 | 10.3 16.0 30.1 43.5 262
Abs.freq. | 263 262 263 262 | 1050

Note: each cell contains the row-to-column transition probability. Q1-Q4 are the quartiles of the
distribution of occupational incomes within each generation.

Table 5: Scalar indicators of mobility for interquartile transition matrices

Ttaly | USA | Eq. opp. |
ML =1<=Xk] 0.65 | 0.67 1
MT = =28 0.82 | 0.88 1
MD =1-=\det(P)|ME=1) | 087 | 0.94 1
MF=1-L%%.|2-1] | 067 | 0.71 1
MB=15,5; f5li—J| 0.92 | 0.9 - \
MA =55 flWo— Wy | 19.46 | 28.78 -

Note: |Az| is the modulus of the second greater eigenvalue; tr(P) is the trace of the interquartile
transition matrix P; p;; denotes the transition probability from quartile ¢ to quartile j; f;; is the
joint frequency in cell (2, 7); k is the number of quartiles; the distance |i—j| is the number of quartile
borders crossed in the transition from i to j. [Wi—Wj| is the percentage difference between median
incomes of quartile ¢ and j.
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Table 6: Italy: income distribution across quartiles or income classes
Quartiles Income classes
Minimum 100 | 100 Minimum

Quartile I  Median 144 | 135 Median Class 1
Maximum 156 | 144 Maximum

Minimum 156 | 150 Minimum

Quartile 2 Median 164 | 164 Median Class 2
Maximum 186 | 216 Maximum
Minimum 186 | 219 Minimum

Quartile 3 Median 219 | 234 Median Class 3
Maximum 234 | 318 Maximum

Minimum 234 | 331 Minimum
Quartile 4 Median 267 | 369 Median Class 4
Maximum 474 | 474 Maximum

Note: statistics based on the distribution of sons’ incomes; results are similar for the distribution of
fathers. Minimum occupational income normalized to 100. Income classes are defined as intervals
of equal size of the (log) difference between the highest and the lowest occupational incomes.

Table 7: USA: income distribution across quartiles or income classes

Quartiles Income classes
Minimum 100 | 100 Minimum

Quartile I~ Median 139 | 130 Median Class 1
Maximum 165 | 139 Maximum
Minimum 165 | 148 Minimum

Quartile2  Median 187 | 174 Median Class 2
Maximum 217 | 215 Maximum
Minimum 217 | 215 Minimum

Quartile 3 Median 252 | 261 Median Class 3
Maximum 261 | 314 Maximum
Minimum 261 | 322 Minimum

Quartile 4 Median 330 | 337 Median Class 4
Maximum 463 | 463 Maximum

Note: statistics based on the distribution of sons’ incomes; results are similar for the distribution of
fathers. Minimum occupational income normalized to 100. Income classes are defined as intervals
of equal size of the (log) difference between the highest and the lowest occupational incomes.



Table 8: Italy: interclass transition probabilities

Son C1 | Son C2 | Son C3 | Son C4 | Abs.freq.
Father C1 21.8 50.4 22.3 5.4 367
Father C2 12.0 55.9 25.8 6.3 384
Father C3 5.9 27.0 51.6 15.5 341
Father C4 4.0 16.2 324 47.3 T4
Abs.freq. 209 783 510 164 1666

Note: each cell contains the row-to-column transition probability. C1-C4 are income classes defined

as intervals of equal size of the (log) difference between the highest and the lowest occupational
incomes.

Table 9: USA: interclass transition probabilities

Son C1 | Son C2 | Son C3 | Son C4 | Abs.freq.
Father CL | 25.9 36.4 31.4 6.3 239
Father C2 | 22.5 377 29.7 10.1 337
Father C3 | 9.3 31.0 41.7 18.0 355
Father C4 | 4.2 15.1 42.0 38.7 119
[ Abs.freq. 17 342 373 159 1050 |

Note: each cell contains the row-to-column transition probability. C1-C4 are income classes defined

as intervals of equal size of the (log) difference between the highest and the lowest occupational
incomes.

Table 10: Scalar indicators of mobility for interclass transition matrices

Ttaly | USA | Eq. opp. |
ML=1-|A 0.55 | 0.65 | 1
MT = &=f) 0.74 | 0.85 \ 1
MD =1 —|det(P)|M*=1) | 0.79 | 0.90 1
MB =355 f5i = Jl 0.62 | 0.80 \ - \
MA =S5 filW: — W;| | 22.44 | 27.55 z

Note: |Az| is the modulus of the second greater eigenvalue; tr(P) is the trace of the interclass
transition matrix P; respectively; k is the number of classes; fi; is the joint frequency in cell (2, 7);
the distance |¢ — j| is the number of class borders crossed in the transition from ¢ to j. [W; — W]
is the percentage difference between median incomes of class ¢ and j.



Table 11: Ttaly: actual marginal distributions and limiting distribution
Class 1 | Class 2 [ Class 3 | Class 4
Father | 0.22 0.53 0.20 0.04
Son 0.13 0.47 0.31 0.10
Limit | 0.09 0.39 0.36 0.16

Note: marginal and limiting distributions are referred to the matrix of interclass transition prob-

abilities. The limiting distribution is obtained under the assumption that the observed matrix
describes a Markov process.

Table 12: USA: actual marginal distributions and limiting distribution
Class 1 | Class 2 | Class 3 | Class 4
Father | 0.23 0.32 0.34 0.11
Son 0.17 0.33 0.36 0.15
Limit | 0.15 0.31 0-36 0.17

Note: marginal and limiting distributions are referred to the matrix of interclass transition prob-

abilities. The limiting distribution is obtained under the assumption that the observed matrix
describes a Markov process.
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Table 13: Determinants of the probability that a son is in income class 3 or 4

ITALY USA
model 1 model 2 model 3 | model 1 model 2 model 3
Father in income class 3 or 4 0.37 0.35 0.22 0.19
(.03) (.03) (.03) (.03)
Father with college degree 0.18 0.02 0.19 0.05
(-09) (.09) (-04) (.05)
Son with college degree 0.31 0.39 0.47 0.50
(05)  (.05) (03)  (03)
Father’s age -0.001 -0.001 0.009 0.004
(.002)  (.002) (.002)  (.003)
Son’s age -0.003 -0.03 0.005 0.007
(.001)  (.001) (.004)  (.003)
observed prob. A27 427 427 .508 .308 .508
predicted prob. A27 428 428 511 032 530
Pseudo R2 .08 10 .04 07 .19 .16
log-likelihood -939 -918 -984 -663 -578 -597
sample size 1505 1505 1505 1037 1037 1037

Note: Maximum likelihood estimates of & probit model in which the dependent variable takes value
1 when the son is in income class 3 or 4. The table reports the probability effects, evaluated at
the sample averages, duc to a discrete change of each dummy independent variable. For the age
controls the reported effects are those of an infinitesimal age change.

Table 14: Actual marginal and limiting distributions for education in Italy and USA

Italy Ttaly Italy Italy USA USA

El =nocoll. E2=coll. | El =no HS E2 =HS+ | El = no coll. E2 = coll.
Father 0.97 0.03 0.92 0.08 0.54 0.16
Son 0.91 0.09 0.71 0.29 0.73 0.27
Limit 0.83 0.17 0.30 0.70 0.65 0.35

Note: marginal and limiting distributions are referred to the matrices of educational transition
probabilities. Each limiting distribution is obtained under the assumption that the correspndent
matrix describes a Markov process, For Italy: high education = college degree in column 1 and
high school degree or more in column 2; for the USA: high education = college degree.

40




Table 15: Ttaly: transition probabilities from “no colleme” to “college”

Son El | Sen E2 | Abs.freq.
Father E1 92.9 7.1 1462
Father E2 | 34.9 65.1 43
Abs.freq. | 1374 131 1505

Note: each cell contains the row-to-column transition probability. El = no college degree; E2 =
completed college degree.

Table 16: USA: transition probabilities from “no college” to “college”

Son E1 | Son E2 | Abs.freq.
Father E1 | 79.2 20.8 870
Father E2 | 38.9 61.1 167
Abs.freq. 754 283 1037

Note: each cell contains the row-to-column transition probability. E1 = no college degree; E2 =
completed college degree.

Table 17: Italy: transition probabilities from “less than highschool” to “highschool or +7

Son El | Son E2 | Abs.freq.
Father E1 75.9 24.1 1389
Father E2 | 10.3 89.7 118
Abs.freq. | 1066 439 1505

Note: each cell contains the row-to-column transition probability. E1 = less than highschool; E2
= completed highschool or more.
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Table 18: Scalar indicators of mobility for educational transition matrices

Italy USA Italy Eq. opp.
E2 =coll. | E2 = coll. | E2 = HS or +
OR = 2z 24.6 6.0 273 1
MT =58 0.42 0.60 0.34 1
MB=3.%; fili—jl 0.12 0.27 0.14 -

Note:OR is the odds ratio; in a 2 x 2 matrix the indexes MT, M D and ML defined in table 10
are all equal; ir(P) is the trace of the interclass transition matrix P; k is the number of classes;

fi; is the joint frequency in cell (z, 7); the distance |i — j| is the number of borders crossed in the
transition from i to j.

[able 19: Determinants of the probability that a son reaches a high level of education

ITALY ITALY USA
1 = College | 1 = HS or more | 1 = College
Father income class 3 or 4 0.12 0.20 0.12
(.02) (.03) (.03)
Father with college degree 0.43 0.34
(.06) (.04)
Father with HS or more 0.60
(.06)
Father's age -0.000 -0.001 0.007
(.000) (.001) (.001)
observed prob. .09 .29 27
predicted prob. .07 .28 25
Pseudo R2 15 .13 10
log-likelihood -378 -784 -541
sample size 1505 1505 1037

Note: Maximum likelihood estimates of a probit model in which the dependent variable takes value
1 when the son has a high level of education. For Italy: high education = college degree in column
1 and high school degree or more in column 2; for the USA: high education = college degree. The
table reports the probability effects, evaluated at the sample averages, due to a discrete change

of each dummy independent variable. For the age controls the reported effects are those of an
infinitesimal age change.



Table 20: High inheritability of talent: o = 0.1

PANEL A
School # v | Proportion | Probability | Critical | First gen.
System of of upward belief to school
unskilled mobility after fail
State 0.3 0.1 0.60 0.07 0.34 4
Private 0.53 0.09 0.18 1
State 0.1 03 0.53 0.09 0.18 1
Private 0.50 0.10 0.10 0
State 0.1 0.6 0.3 0.09 0.18 1
Private 0.60 0.07 0.34 4
PANEL B
School B v Median Average Quality | Tax rate
System income human of in state
upp. class capital education | system
State 0.3 0.1 4.11 1.97 0.93 0.47
Private 8.18 3.19 1.33
State 0.1 0.3 16.03 6.32 2.99 0.47
Private 459.63 35.53 16.65
State 0.1 0.6 2.52 1.66 0.79 0.47
Private 48.85 5.22 2.30

Note: In all the simulations described in this table # has been set equal to 2.8. The income for
individuals in the lower class is normalized to 1. The critical beliefs are the beliefs vp or vg,
respectively for the private and the state system, that dynasties have to reach after 2 history of no
schooling in order to decide to make an investemnt in education.
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Table 21: Medium inheritability of talent: & = 0.3

PANEL A
School B v | Proportion | Probability | Critical | First gen.
System of of upward belief to school
unskilled mobility after fail
State 0.3 0.1 0.59 0.21 0.42 1
Private 0.50 0.30 0.30 0
State 0.1 03 0.50 0.30 0.30 0
Private 0.50 0.30 0.30 0
State 0.1 0.6 0.59 0.21 0.42 1
Private 0.66 0.16 0.47 2
PANEL B
School | 8 = Median Average Quality | Tax rate
System [ income human of in state
upp. class capital education | system
State 0.3 0.1 3.23 1.49 0.61 0.41
Private 6.06 1.90 0.79
State 0.1 0.3 3.34 1.65 0.38 0.23
Private 219.88 3.68 1.53
State 0.1 0.6 1.63 1.21 0.50 0.41
Private 15.35 1.37 0.52 |

Note: In all the simulations described in this table # has been set equal to 2.8. The income for
individuals in the lower class is normalized to 1. The critical beliefs are the beliefs v or v,
respectively for the private and the state system, that dynasties have to reach after a history of no

schooling in order to decide to make an investemnt in education.
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Table 22: Perfectly random transmission of talent: o = 0.5

PANEL A
School 8 5 | Proportion | Probability | Critical | First gen.
System of of upward belief to school
unskilled mobility after fail
State 0.3 0.1 0.50 0.50 0.50 0
Private 0.50 0.50 0.50 0
State 0.1 0.3 0.50 0.50 0.50 0
Private 0.50 0.50 0.50 0
State 0.1 0.6 0.50 0.30 0.50 0
Private 0.50 0.50 0.50 0
PANEL B
School B v Median Average Quality | Tax rate
System income human of in state
upp. class capital education | system
State 0.3 0.1 2.39 1.34 0.45 0.33
Private 3.94 1.47 0.82
State 0.1 0.3 4.18 1.68 0.56 0.33
Private 76.53 1.76 0.92
State 0.1 0.6 1.28 1.11 0.37 0.33
Private 2.83 1.11 0.70

Note: In all the simulations described in this table # has been set equal to 2.8. The income for
individuals in the lower class is normalized to 1. The critical beliefs are the beliefs 5 or vZ,
respectively for the private and the state system, that dynasties have to reach after a history of no
schooling in order to decide to make an investemnt in education.



- FATHER's position = line - SON's position = dot
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Figure 1: United States: occupational income of sons versus occupational income of fathers

Notes: In this figure the 1050 US dynasties have been ordered on the horizontal aris according to fathers’
incomes measured by the continuous non decreasing line in the figure. On the vertical of cach point on the
income line of fathers, a point indicates the income of the corresponding son. To the ertent that the points
for sons do not lie on the income line of fathers there is evidence of occupational mability in the U/S.
Sourees: Qur computations on data from the Panel Study on Income Dynamics.

46



- FATHER's position = line
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Figure 2: Italy: occupational income of sons versus occupational income of fathers

Notes: In this figure the 1666 Italian dynastics have been ordered on the horizontal axis according to fathers’
incomes measured by the continuous nen decreasing line in the figure. Or the vertical of each point on the
wncome line of fathers, a point indicates the income of the corresponding son. To the extent that the points
Jor sons do not lie on the income linc of fathers there is evidence of occupational mobility in Ialy.

Sources: Our computations on data from Indagine Nazionale sulla Mobilitd sociale.

47












6662 828 |2} b :Xed ¢ 0062 88 LLI b¥:I3L « @11 XIM UOPUOT « J8315 uoiBuiling PIO 82-52 ¢ HATD

‘MOJa(] SSOIPPE B} Jk £ 1821J)0 UONdIIOSYNS 8Y ], O} WLO) SIY} UIN)aY

‘JUnoa9E jueq JNo Jo S|iejap 10) Hd3D 10ejuod ases|d — yueq Ino
o) Buiielg ul Jajsuel) yueq () ‘eyep Audxe pue sequnu ‘adA) prea ajonb asead
— (pieolaisep/piesoing pieafejoleg/ssasayysiA) piea 1pat (M) Mueq sn
© uo umeip anbayjd Jejjog gn (i) Haquinu pres 1nof yjm pasiopus anbeyooing
Buipals (1) yueq yn e uo usmelp enbays Buielg (1) :spoyiew Buimojio) ay} jo auo
Uil 80A10AU U} UO ajep ay) £q apew aq jsnw juawAed aajoAu) ue jo Jdigasl uodp)

:ssa1ppe AI9AIISp WOI| JUBIBJJIP || SSBIPPY 8010AU|

aimeublg

~ aeg

xe, “auoydaje)

(e ) oN e

ssalppy

(e1qe0ydde y) uonelyyy

aleN

||||||||.|-||.|||||||||||-||V.ﬂ

Bgepo L O finpy DO
judy | (] frenuer | O :Mels o) uonduosqns Au juem |

“f|jeuosiad
uondirasqns AW 8ouBul [ puB UOKNJSUl DIWBpEJR UB O] pejellje we |
"SOILLBPERIR [BNPIAIPUI JO] 811 AIBUOISSaou0d ay) jo sfiejueape e oj ysin |, O

sladey uoissnosiq (31) solouoas uolisuel) O

sladeg uo|ssnasi (YH) seainosay uewny O

sladed uolssnasiq (34) salwouoa3 [eueuld

sladed uoissnasiq (01) uoneziuebig jeuisnpu) O
siaded uojssnasiq (1|) epell [euolewsiu| J

sladey uolssnasiq (W) seluioucoaoiaeyy [eUCewsiu| [

:10) uojjduasqgns e aoe|d 0} Ysim |

"a1juan oy} 1oejuod siaded juid Jo Ino Uo uojeLLIoU|
pug ‘sjiejap alow 104 "s|qejieAe ale (g8 Jequinu woyj siaded jJo seidod yoeq

‘paubis aq snui ()
#A0J8q UoNRIR|IAD 8L} ‘Uoissaau0d si) 1o} Ajijenb o] (£$) 23 jo ajel Aleucissaauco
oy} Je sladed uejqo Aew sowapede [enpinpy) *($) £3 Jo ajel ey je pableyo
ale s1adey ‘pouad |xau ay) Jo Buuuifiag ay) woly pajels aq [im uoiduasgns ay)
‘payjpads si ajep fuptes ou §| 'sejep 8say) Jo 8UO WIOY JEIS Jsnw suonduasgns
Map "1aquisdaq | € pue Jaquwaldag Og ‘Bunp O ‘Y2IBI | € U0 JUSS 8Q ||IM S30I0AU]
syjuow aaly) Bupseoaid ay) Buunp jues siaded jo Jaquinu sy Aq paujuiajap
aq |um 8breys 8yl "sieane ul Ajiapenb pastoaur eq (M siapio uondiasqng

"SOILLIOUDIT UOISUBL| PUB $32IN0SBY UBLINH 'SOILIOU0DT [elouBUl
‘uoneziuebiQ (eusnpu| ‘apel] [euclewssiul 'SJILIOUOIBCIIE |BUOIEUIBIU|
:seale swiweifoid yoreasal xis §,8U80) 8y} jo 810w Jo auo Japun Buleadde
esou) 1o} 1o siaded uoissnasia H43D |le 1o} pedejd aq Aew suonduasqng

INHOH NOLLAIHOSENS HAdVd NOISSNISId



