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� Abstract

We analyze in this working paper the impact of dif-
ferent policies on the investment of families in the
education of their children. In the model we present,
families make decisions on the level of human capi-
tal of their offspring with a view to the future income
that this capital will entail (under the assumption that
higher education levels yield higher expected in-
come). Families’ optimal investment in education de-
pends on their preferences (summarized by their
time discount and risk aversion parameters) and their
circumstances (initial wealth, parents’ education,
and children’s natural abilities). The public authority
designs a balanced tax/subsidy scheme in order to
maximize aggregate welfare. We compare the case of
a purely utilitarian planner with one that cares about
the equality of opportunity.

� Key words

Equality of opportunity, investment in education,
public policy design.

� Resumen

Este documento de trabajo aborda el impacto ocasio-
nado por diferentes políticas públicas sobre la inver-
sión que las familias realizan en la educación de sus
hijos. En el modelo que se presenta las familias to-
man decisiones relativas al capital humano de sus
descendientes, teniendo en cuenta la renta futura
que les reportará (bajo el supuesto de que niveles su-
periores de educación implican mayores rentas futu-
ras). Estas decisiones dependen de las preferencias
de las familias (asociadas a la tasa de descuento
temporal y a su aversión al riesgo) y de sus circuns-
tancias (riqueza disponible, educación de los padres
y talento natural de los niños). La autoridad pública
aplica una política equilibrada de impuestos y subsi-
dios con el objetivo de maximizar el bienestar colecti-
vo. Se comparan los resultados asociados a una políti-
ca utilitarista con aquellos derivados de una política
orientada hacia la igualdad de oportunidades.

� Palabras clave

Igualdad de oportunidades, inversión en educación,
diseño de políticas públicas. 
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1. Introduction

THIS working paper deals with the design of an equality of opportunity
policy when agents’ outcomes are random variables that depend on their
previous choice of effort. That choice of effort is a function of the agents’
characteristics and the policy variables. We aim at determining the impli-
cations of the policy that leads to equality of opportunity, relative to the
standard maximization of aggregate welfare. In order to fix ideas, we fo-
cus on the case in which agents are families who decide on the education
of their children.

We consider a society made up of a finite number of heterogeneous
agents (families) who make decisions today on how much to invest in the ed-
ucation of their children, bearing in mind that such an investment is posi-
tively correlated to the children’s income tomorrow 1. Investment today is the
effort decision whereas the human capital achieved by children tomorrow is
the outcome. We assume, according to the empirical evidence, that labor
income is positively related to the level of studies (quantity and quality of
the human capital accumulated), so that investing in education amounts to
determining the children’s future expected income (see Card, 1999). The
action of the public authority consists of affecting today’s decisions by
families via taxes and subsidies.

We assume that parents are altruistic with respect to their offspring
and, therefore, they are ready to invest in education in order to provide
them with the best possible chances in life, given their circumstances. The
model only considers the family’s aggregate investment in education, with-
out paying attention to the composition of that expenditure. Note, however,
that investment in education can take a number of alternative forms with
different implications: providing studies that go beyond compulsory educa-
tion (e.g., university degrees), making expenses that are complementary to
public schooling (extracurricular activities, choice of private schools, etc.),

5

1. Needless to say, in real life some of those decisions involve not only the parents and the stu-
dents but also the schools (on this interplay, see the model by De Fraja, Oliveira and Zanchi,
2008).



or investment in early education, for example 2. Yet the analysis of those im-
plications is beyond the scope of this working paper.

Following the equality of opportunity approach (e.g., Roemer, 1993
and Roemer, 1998), we assume that individual outcomes (future income in
our case) can be regarded as the result of two different effects: effort and
opportunity (see also Roemer et al., 2003; Ruiz-Castillo, 2003; Villar,
2005). Effort has to do with responsibility (which here refers to the invest-
ment in the children’s human capital) whereas opportunity alludes to the
agents’ external circumstances (which here translate as the parents’ wealth
and education and the children’s natural abilities). The bottom line of this
approach is that a fair society should compensate agents for differences in
opportunity but not for those differences derived from autonomous deci-
sions. Therefore public policy is oriented to the equalization of agents’
circumstances by altering initial wealth in order to help the children of the
less favored families. Roemer (2006) presents a model in this vein focussing
on the political equilibrium in which families vote for the different policies;
Hanushek, Ka Yui Leung and Yilmaz (2003) analyze the redistribution
through education with respect to other policies.

Contrary to the usual equality of opportunity models, effort here is an
explicit decision variable and not a residual that explains the different
achievements. Moreover our set up is nondeterministic. That is, the chil-
dren’s future income is a random variable (a function of education, ability
and luck, so to speak). We focus on the case of perfect information: the
public authority observes families’ effort and applies a policy that maximizes
social welfare under the equality of opportunity constraint 3.

The working paper is organized as follows. Section 2 presents the model
and explains the behavior of both families and the public authority in a
conventional setting. Each family is characterized by a two-period separable
utility function, the family background (initial wealth and education of the
parents), and the child’s natural ability. In order to simplify the analysis, we
shall assume most of the time that agents’ utilities are equal, except for a
concern parameter (a sort of time discount factor that measures the substi-

aitor calo-blanco and antonio villar notario
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2. There is evidence on the relevance of education in early stages (Heckman, 2006) because, at
that time, children not only acquire some basic abilities (cognitive skills) but also conform their
attitudes (noncognitive skills). The interplay between cognitive and noncongnitive skills ex-
plains much of the future achievements of the young (Heckman and Rubinstein, 2001;
Carneiro, Cunha and Heckman, 2003; Heckman, 2007).

3. See Lefranc, Pistolesi and Trannoy (2007) for a model with random outcomes and nonob-
servable effort. A dynamic version of this setting with incomplete information is analyzed in
Calo-Blanco (2008).



tutability between today’s disposable wealth and tomorrow’s income of the
children) and the risk aversion coefficient. Therefore families will differ in
their concern for the future, their risk attitudes, their initial wealth and cul-
tural background, and their children’s natural abilities. We first determine
the optimal investment of the families, for a given tax subsidy scheme. The
equilibrium level of the family’s investment increases with the concern param-
eter and with the subsidy (as it reduces the opportunity cost of educa-
tion). The relationship between effort and natural abilities, on the one
hand, and effort and risk aversion, on the other hand, turn out to depend
on whether the coefficient of risk aversion is greater or smaller than unity.
Once individual decisions have been characterized, we analyze the behavior
of a utilitarian planner.

Section 3 deals with the optimal policy from an equality of opportuni-
ty viewpoint and relates these results to those under the utilitarian regime.
To do so, we generate a partition of the population in different types,
according to the agents’ initial wealth, cultural background, and natural
abilities. Then we propose an index that allows the comparison of degrees
of investment effort across types. The equality of opportunity policy aims at
equalizing the expected income of those children whose families exerted a
comparable degree of effort.

Our results show that both the utilitarian and the equality of opportu-
nity policies coincide in that they imply transfers from rich to poor people.
Similarly the more concerned the parents are for the future of their children,
the larger the subsidy. These policies differ in the treatment of productivity.
The utilitarian policy gives more subsidies to those who are more productive
(as they contribute more to the aggregate welfare), whereas the equality of
opportunity policy entails transferring wealth to those who have less natural
ability, worse cultural background, and to those who exert a higher relative
effort.

A few final comments are gathered in section 4.

education, utilitarianism and equality of opportunity
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2. The Basic Model

CONSIDERER a society consisting of a public authority (also referred to as
the social planner) and a set of agents (families), in a two-period scenario.
Families make decisions in the first period concerning the education of
their children, as a function of their preferences, the parental background
(human capital previously accumulated and wealth) and the children’s abili-
ties. Children land on the second period with a level human capital that re-
sults from their parents’ decisions and determines their expected earnings.
The planner may alter the initial distribution of wealth by taxing and subsi-
dizing the families, under the restriction of aggregate budget balance.

2.1. The family’s decision

Our society consists of a set � = {1, ..., m, ..., M } of families. To make things
simpler, we assume that each family consists exactly of the parents and one
child. Families are heterogeneous concerning their preferences and their
external circumstances, which we associate with their cultural background
(human capital previously accumulated), denoted by Hm , and their wealth,
denoted by wm ∈ �+ for all m ∈ �. The wealth of family m can be modified
by the presence of a tax/subsidy scheme that results in an amount gm ∈ �

(gm is the subsidy that the planner gives to agent m when positive, or the
wealth tax when negative).

Each family makes a decision in the first period concerning the invest-
ment in the education of the child. We assume that the amount invested by
family m, denoted by em, is a point in the interval [eº, em

+ ], where eº corre-
sponds to the basic cost of the public compulsory education (that we as-
sume to be equal for all agents, for the sake of simplicity), and we let em

+ ≥
wm/2 4. The disposable wealth of family m with an investment em is thus given
by: 

8

4. This upper bound is established in order to ensure the consistency with the formulation be-
low.



w D
m = wm + gm – em .

The uncertain future is described by a set of S states of nature, with
probabilities p1, p2, ..., pS. The investment in education of the parents re-
sults in a given level of human capital for the child in the second period, de-
noted by hm (that we assume to be independent on the state of nature, for
the sake of simplicity). The technology of production of human capital can
be described by a function:

hm = (am)p (Hm)q · em,

where Hm is the parental cultural background (human capital formerly ac-
cumulated), and am is a coefficient that reflects the child’s natural ability.
The coefficients p and q control the impact of those variables on the pro-
duction of human capital. We assume that all first derivatives are positive.

The income that the child of family m will obtain in state s, ys
m, is a lin-

ear function of the human capital: ys
m = φ(s)hm, where φ(s) is a coefficient that

describes how human capital is transformed into income depending on the
state of nature. Therefore we can write: 

ys
m = ls

mem.

This way, we make it explicit the dependence of the child’s future in-
come on the decision of the families concerning the private investment in edu-
cation (with ls

m := φ(s) (am)p (Hm)q for s = 1, 2 ..., S). It is therefore assumed that
the human capital achieved by the child will be proportional to the investment
in education, with a proportionality coefficient that depends on the child’s nat-
ural ability, the parental cultural background, and the state of nature 5.

The expected labor income of the child of family m associated with an
educational investment em is thus given by:

E(ym (em)) = S
S

s = 1
ps ls

m em = l̂m em,

where l̂m = SS
s = 1 ps ls

m denotes the child’s average productivity (the expected
return associated with one unit of investment). We assume that ls

m > 1 for all s,
that is, investing in education always yields nonnegative returns.

education, utilitarianism and equality of opportunity
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5. One may also consider the effect of the level of public expenditure in education. Here we im-
plicitly assume that this variable is fixed during the analysis, so that it can be omitted from the
production function of human capital.



Family m derives utility from today’s net wealth and from the child’s
future income, according to the following separable utility function:

Um (gm, em) = um (wD
m) + dmS

S

s = 1
ps um (ys

m (em)),

where um is assumed to be monotone, differentiable and concave. The param-
eter dm ∈ [0, 1] denotes the family’s concern about the future income of
the child. This is a sort of time discount factor that summarizes the relation-
ship between today’s income of the family and tomorrow’s expected income
of the child. The family decides the optimal investment in education as a so-
lution to the following program:

Maxem um (wm + gm – em) + dm SS
s = 1 ps um (ls

m em), }s.t. em ∈ [e0, em
+ ].

The first order conditions of this program, assuming interior solu-
tions, are given by:

Those conditions establish, not surprisingly, that each family’s margin-
al utility in the first period equals the expected marginal utility in the sec-
ond period. The optimal choice of effort (investment) is, therefore, depen-
dent on the family’s characteristics (wealth, human capital of the parents,
marginal utility, concern parameter, and average productivity of the child)
and the tax/subsidy policy. The educational investment clearly increases
with the concern parameter: an increase in dm requires an increase in invest-
ment, so that the left-hand-side (l.h.s.) levels the higher right-hand-side
(r.h.s.). Also note that optimal investment increases with the family’s wealth
and the subsidy. Therefore an increase in the subsidy leads to higher educa-
tion. The reason is that the marginal utility in the first period will decrease
as a result of the higher subsidy (due to the concavity of the utility func-
tion), so that the investment in education should increase in response. The
intuition is that the subsidy reduces the opportunity cost of the investment.

The relationship between optimal investment and the child’s produc-
tivity is more complex and can be linked to the degree of concavity of the
utility function (that is measured by the elasticity of the marginal utility).
The following result summarizes that relation:

aitor calo-blanco and antonio villar notario
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∂um = dmS
S

s = 1
ps ls

m
∂um , ∀ m ∈ �. (2.1)

∂ (wm + gm – em) ∂ (ls
m em)

.



Proposition 2.1. The investment in education increases (resp. decreases) with the
productivity coefficient ls

m if and only if rm < 1 (resp. rs
m < 1), where rs

m is the elasticity
of the marginal utility of income in state s.

Proof. Let us consider the derivative of the r.h.s. of the equilibrium condi-
tion (2.1) with respect to a change in the productivity coefficients:

Observe now that, as ls
m em is the income of agent m in state s, the first

term of the r.h.s of this equality is positive (by monotonicity) whereas the
second one is negative (by concavity). Therefore the derivative turns out to
be positive if and only if

that is, if and only if

or, put differently,

Therefore when rs
m < 1, an increase in the productivity coefficient will

induce an increase in the r.h.s of the equilibrium condition (2.1). To keep
the equality entails an increase of the marginal utility in the l.h.s. of (2.1)
which requires an increase of the investment.

A similar reasoning applies for rs
m > 1. (Q.E.D.)

This result simply says that when the marginal utility is inelastic, higher
productivity is associated with higher investment in education. And vice
versa: when the marginal utility changes more than proportionally with re-
spect to the income, then higher productivity translates into a smaller in-
vestment in education. When rs

m = 1, the investment turns out to be inde-
pendent on the productivity.

education, utilitarianism and equality of opportunity
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∂ ( dm ps ls
m

∂um )∂ls
m em = dm ps

∂um + dm ps ls
m

∂2um em .
∂ls

m ∂ (ls
m em) ∂ (ls

m em)2

dm ps
∂um + dm ps ls

m
∂2um em > 0,

∂ls
m em ∂ (ls

m em)2

∂um > –
∂2um ls

m em,
∂ls

m em ∂ (ls
m em)2

1 > –
u''m ls

m em = rs
m .

u'm



From this result we obtain the following:

Corollary 2.1. When the marginal utility is elastic, rs
m > 1, higher parental cultural

background or higher natural ability implies lower family investment in education.

The interpretation of this corollary is very simple: when rs
m > 1,

parental background and the child’s natural ability are substitutes for the
family’s investment in education.

2.2. Concern and risk aversion

The results above suggest that the concern parameter and the degree of
concavity of the utility function can be singularized as the most relevant
traits of the families’ preferences in order to explain their investment effort.
We, therefore, develop the ensuing analysis focussing on utilities that de-
pend explicitly on those two parameters. Bearing in mind that the elasticity
of marginal utility corresponds to the Arrow-Pratt coefficient of relative risk
aversion, we assume that um is drawn from the following family of functions: 

where a is the coefficient of relative risk aversion (constant for all x). This
coefficient controls the curvature of the function (degree of concavity),
from straight lines (for a = 0) to right angles (for a = +∞) The case a = 1
boils down to the usual logarithmic utilities: u(x) = ln x.

Within this setting, agents’ preferences are characterized by two dif-
ferent parameters: the concern parameter and the coefficient of risk aver-
sion (that we assume to be independent). The optimal investment of family
m is obtained from the maximization of the following function:

The first order conditions, when solutions are interior, are given by 6:

aitor calo-blanco and antonio villar notario
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Um (gm, em) = 
(wm + gm – em)1 – am – 1

+ dmS
S

s = 1
ps

(ls
m)1 – am em

1 – am – 1
1 – am 1 – am

u (x) = 
x1 – a – 1

, a > 0,
1 – a

6. We assume implicitly that gm + wm > e0 for all m. Needless to say, e*
m = e0 when e*

m = 

(wm + gm) < e0, and e*
m = e+

m when e*
m = (wm + gm) > e+

m.

bm
1/am

1 + bm
1/ambm

1/am

1 + bm
1/am

.



where bm = dm SS
s = 1 ps (ls

m)1 – am represents the expected level of human capi-
tal associated with one unit of investment, weighted by agent m’s risk aver-
sion and concern. This term is a summary of the family’s features: parental
background, concern, risk aversion and the child’s natural ability. Note that
productivity is considered an expression of the child’s natural ability and the
family background; it is therefore part of its external circumstances. Concern
and risk aversion, on the contrary, can be regarded as expressions of the
family’s responsibility (we will return to this later).

It is easy to check that optimal investment in education is an increas-
ing function of the concern parameter, the initial wealth, and the subsidy. It
increases or decreases with the productivity coefficients depending on
whether am is smaller or greater than one (proposition 2.1 and its corollary).
Trivially am = 1 implies bm

1/am = dm, and investment turns out to be indepen-
dent on the child’s productivity.

The relation between optimal investment and the coefficient of risk
aversion is more complex and depends on whether bm is smaller or greater
than unity. We can establish the following on this respect:

Proposition 2.2. The optimal investment is an increasing function of the coefficient
of risk aversion provided am > 1.

Proof. We have to check the sign of the derivative of e*
m with respect to am:

Consider first the following:

education, utilitarianism and equality of opportunity
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e*
m = 

bm
1/am

(wm + gm), (2.2)
1 + bm

1/am

∂e*
m = 

∂ ( bm
1/a

(wm + gm)).
∂am ∂am 1 + bm

1/a

∂b1/am
= 

∂ [ dmS
S

s = 1
ps (ls

m)1 – am ]1/am

=
∂am ∂a

dmS
S

s = 1
ps (ls

m)1 – am (–1) ln ls
m

= bm
1/am [ –1

ln bm + 
1 ]a2

m bm am

= –
bm

1/am [ ln bm –
am dmS

S

s = 1
ps (ls

m)1 – am ln 
1 ]a2

m bm ls
m

=

.



The sign of this expression depends on whether bm is smaller or
greater than one. Clearly ∂b1/am/∂am > 0 whenever bm ≤ 1.

If we let φ := –  1
a2
m [ln bm – am

bm
dm SS

s = 1 ps (ls
m)1 – am ln  1

ls
m] and assume that

bm ≤ 1, we would have: 

Therefore ∂e*
m/∂am > 0 provided bm ≤ 1. 

Finally observe that am > 1 is a sufficient condition for bm ≤ 1. (Q.E.D.)
Proposition 2.2 establishes that an increase in the parameter of risk

aversion induces a higher investment in education when the marginal utility
is elastic (in this case an increase in am makes it cheaper, in utility terms, in-
vesting in education). The impact of the increase is controlled by the con-
cern coefficient dm. 

The equilibrium disposable wealth of agent m in the first period is: 

we shall use this expression subsequently to analyze the impact of the differ-
ent policies.

2.3. The standard social choice problem

Consider now a standard utilitarian social planner, while keeping the formu-
lation presented above. The planner has to find the subsidies that maximize
aggregate welfare, subject to budget balance and the participation con-
straint. That can be formulated as follows 7:

aitor calo-blanco and antonio villar notario
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∂e*
m =

b1/am φ (wm + gm) (1 + b1/am) – b1/am (wm + gm) b1/am φ
=

∂am [1 + b1/am]2

=
b1/am φ (wm + gm)

> 0.
[1 + b1/am]2

w̃m
D =  

1
(wm + gm), (2.3)

1 + bm
1/am

7. We assume interior solutions in order to simplify the discusion. Otherwise the first restricion

of program (2.4) should be: em = max {e0, min { (θm + gm), e+
m }}.bm

1/am

1 + bm
1/am



The first order conditions entail:

(where m stands for the Lagrangean multiplier associated to the budget bal-
ance restriction). That is, the change in social welfare, due to an increase in
the subsidy of agent m, is inversely proportional to the agent’s equilibrium dis-
posable wealth (see equation [2.3]) and obviously corresponds to the margin-
al utility of income of family m. Therefore in the social optimum, we get: 

That is, the utilitarian planner generates a distribution of taxes and
subsidies that equalizes the families’ disposable wealth, exponentially
weighted by their coefficients of risk aversion.

From this relation it follows that the wealthier the family the smaller
the subsidy, other things equal, so that the optimal policy typically implies a
transfer from rich to poor families. Similarly the higher the concern of the
family the larger the subsidy (as more concerned families are more willing
to invest today into their children’s future income). Also note that the utili-
tarian planner gives relatively higher subsidies to those families whose chil-
dren are more productive (i.e., families with a better cultural background
or with more able children).

Expression (2.5) can be rewritten in terms of optimal efforts as follows:

so that the utilitarian policy implies equalizing investments across families,
scaled down by their corresponding concern parameters, productivity coeffi-
cients and risk aversion coefficients.

education, utilitarianism and equality of opportunity

15

max{gm} SM
m = 1 ( (wm + gm – em)1 – am –1

+ dm SS
s = 1 ps

(ls
m)1 – am em

1 – am – 1 ),
1 – am 1 – am

s.t. em = 
bm

1/am
(wm + gm) . (2.4)

1 + bm
1/am

SM
m = 1 gm = 0.

m =  
(wm + gm) –am

∀ m,
(1 + b1/am)–am

(w̃m
D)am = (w̃h

D)ah , ∀ m, h ∈ �. (2.5)

(e*
m)am

1
= (e*

h)ah
1

, ∀ m, h ∈ �, (2.6)
bm bh

.

⎫
⎪
⎪
⎪
⎬
⎪
⎪
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The case of logarithmic utilities (a = 1) gives us particularly simple ex-
pressions of equations (2.5) and (2.6). Namely: 

That is, in this particular case the utilitarian planner generates a distri-
bution of taxes and subsidies such that: 1) the disposable wealth becomes
equal for all families; and 2) the investment in education, scaled down by
the corresponding concern parameters, becomes equal for all families. In
this particular case, the policy does not depend on the productivity of the
children.
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w̃m
D = w̃h

D, ∀ m, h ∈ �, (2.5')

1
e*

m = 
1

e*
h , ∀ m, h ∈ �. (2.6')

dm dh



3. Equality
of Opportunity

SUPPOSE now that the planner aims at implementing an equality of op-
portunity policy instead of the utilitarian one. Here we have to find the
tax/subsidy system that equalizes the expected income achieved by those
children whose families realized a similar degree of effort (where effort corre-
sponds to investment in education). In order to analyze this problem, we
have to specify the different types of families and the way of making com-
parisons among them. Both steps imply a number of compromises and sim-
plifications and determine the kind of differences the social planner is will-
ing to compensate for.

3.1. The setting

Assume that there is a set � = {1, 2 ..., Q } of different family types, defined by
their external characteristics, which we associate with their initial wealth and
cultural background of the parents and the natural ability of their children.
That is to say, all families of type q have the same initial wealth, w(q), the
same parental human capital, H(q), and children with the same natural abil-
ities a(q). Therefore all children from the families of type (q) exhibit the
same productivity coefficients and, consequently, identical average produc-
tivity, l̂(q), for all q ∈ Q. Call �(q) the set of families of type q, with
∪Q

q = 1�(q) = �, �(q) ∩ �(q') = ∅, for all q ≠ q' in �. Let m, h ∈ �(q) denote
two families within the same type. By definition:

wm = wh = w(q),

�s
m = �s

h, ∀ s,

S
S

s = 1
ps ls

m = S
S

s = 1
ps ls

h = l̂(q).

According to this formulation, two families of the same type will
choose different investments whenever their concern parameters or risk
aversion coefficients differ. Those are their responsibility features.
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We cannot directly compare investment levels between types because
the distribution of this kind of effort variable is a type-dependent character-
istic. We can define the family m’s degree of investment effort, ê q

m, for m ∈ �(q)
as a function that depends on the investment of family m and a representa-
tive value of the investment within its type. Let e(q) denote such a represen-
tative value (e.g., the average, the median, or the maximum investment lev-
el); then define agent m’s degree of investment effort as: 

ê q
m = 

eq
m

e(q)

(i.e., the percentage of the representative investment of its type).
The equality of opportunity principle requires that the children of

any two families with the same degree of investment effort should achieve
the same expected income in the second period 8. That is, l̂(q)em =  l̂(q')em'

whenever with, m ∈ �(q), m' ∈ �(q').

The following result shows that equality of opportunity amounts to
equalizing all types’ expected income associated with the reference invest-
ment level.

Proposition 3.1. A planner implements the equality of opportunity policy if and only
if it allocates taxes and subsidies so that:

l̂(q)e(q) = l̂(q')e(q'), ∀ q, q' = 1, 2, ..., Q.

Proof. I) Consider the case of two agents of different types, m ∈ �(q) and
m' ∈ �(q'), that exert the same level of effort; that is, ê q

m = ê q'
m' . The individ-

ual optimality condition (2.2) implies in that case:
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em =
em' ,e(q) e(q')

bm
1

'
/am'

(w(q) + gm) 1 + bm
1

'
/am'

e(q)

(w(q') + gm')
=

bm
1/am

e(q')
(3.1)

1 + bm
1/am

8. When there is uncertainty, equality of opportunity is defined in terms of expected outcomes,
provided luck is evenhanded across types (see the discussion in Lefranc, Pistolesi and Tranoy,
2007). This amounts to saying that families should not be compensated for good or bad luck
(the realization of the random variable that affects the outcomes).

.



The equality of opportunity policy establishes that both agents get the
same expected human capital. That is, the subsidy policy should be such
that: 

Or, put differently,

Therefore it follows from (3.1) and (3.2'): 

l̂(q)e(q) = l̂(q')e(q'), ∀ q, q' ∈ Q. (3.3)

II) Suppose now that the planner has arranged the tax/policy scheme
so that the induced effort levels yield precisely equation (3.3). Let us now
see that this implies equal expected human capital for the children of those
families with equal degree of effort. If two families exert a comparable de-
gree of effort chosen optimally, we have: 

Multiplying the left-hand-side (l.h.s) of equation (3.3) by

and the right-hand-side (r.h.s) by 

we get: 

which is precisely the expected human capital for their children. (Q.E.D.)
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This proposition provides us with a precise recipe to implement the
equality of opportunity policy: equalize the expected human capital associat-
ed with the reference investment level for all types. Or, put differently, this
policy implies equalizing all types of reference investment levels, weighted
by their corresponding average productivity (compare with equation [2.6]).
Therefore those types with relatively lower productivity will be induced to
invest relatively more. This implies, in particular, that the planner compen-
sates for the differences in cultural backgrounds and natural abilities across
types.

Note that the equilibrium condition (3.3) can be rewritten as:

That is, the equality of opportunity policy equalizes the families’ dis-
posable wealth weighted by average productivity, relative investments and
the bm coefficients.

3.2. The equality of opportunity policy

The planner that implements an equality of opportunity policy looks for a
system of taxes and transfers that solves the following program:

Now the planner’s program contains three types of restrictions: the
participation constraint (all agents choose their optimal effort levels),
the budget balance constraint, and the equality of opportunity constraint.
Therefore the solution to this program will typically induce a level of social
welfare below its counterpart of the pure utilitarian planner, which only in-
volves the first two constraints. One may regard such difference as the wel-
fare cost of egalitarianism. The equilibrium associated with that tax/subsidy
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ê q
m ê q'
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system under equality of opportunity is, thus, a second best solution. Effi-
ciency may fail, in particular, when rich families have more able children or
exhibit a higher concern parameter relative to the poor ones; in that case
transferring one euro from a poor to a rich person may result in a higher
aggregate income, which can be shared so that both agents get better.

Trivially when agents only differ in their initial wealth, the egalitarian
solution coincides with the utilitarian one and is, therefore, efficient. In that
case the tax/subsidy scheme is such that it equalizes all agents’ disposable
wealth and, consequently, it brings about an equal expected income.

The equality of opportunity policy implies transferring wealth to the
less favored families, either because they are poorer or have children with
lower productivity (parents with lower education and/or children with less
natural abilities). It also implies transferring wealth to those families that ex-
ert a higher relative effort. This scheme clearly differs from the utilitarian
one in which types play no role whatsoever, and the policy tends to favor
the families with more productive children (see equation [2.6]). Under the
utilitarian regime, two families with the same risk aversion end up with
the same disposable wealth, no matter what. Under equality of opportunity,
two families with the same risk aversion end up with different disposable
wealth, depending on their children’s average productivity and their relative
investment effort. 

The case of logarithmic utilities illustrates well the differences be-
tween both policies. When am = 1 for all m ∈ �, the income distribution that
results from a utilitarian policy reflects, precisely, the differences in produc-
tivity and concern. It follows from equations (2.5') and (2.6') that: 

EU (ym) = l̂m dm K1, ∀ m ∈ �,

where K1 = w̃D
m is constant, and EU(ym) stands for the expected income of

child m under the utilitarian policy 9. The income distribution derived from
the equality of opportunity policy reflects the degrees of effort. It follows
from equation (3.3) that: 

EEop (ym) =  ê q
m K2, ∀ m ∈ �,

where K2 =  l̂(q)e(q) is constant, and EEop (ym) is the expected income of child
m under equality of opportunity.
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9. In the general case, we have: EU (ym) = with l̂m(bm K0)1/am with K0 = 1/(w̃D
m)am.



4. Final Comments

WE have presented a model in which children’s future income depends
on their natural abilities, the family background, and the investment made
by their parents. Such an investment is in turn a function of the parents’
wealth and education, the concern parameter and the coefficient of risk
aversion. The public authority affects family decisions through a simple poli-
cy variable (money transfers). The model shows that the investment of fami-
lies in human capital for their children depends positively on the initial
wealth, the concern parameter and the subsidy. In particular, higher subsi-
dies imply higher investment levels due to the reduction in the opportunity
cost of education they induce. The relationship between investment in the
children’s education and their productivity depends on the elasticity of mar-
ginal income (or, alternatively, the coefficient of relative risk aversion). The
case of logarithmic utilities is especially simple because it neutralizes the ef-
fect of average productivity on the investment decisions. The relation be-
tween optimal investment and risk aversion is positive, provided the margin-
al utility of income is elastic.

We have considered two different tax/subsidy schemes, depending on
the nature of the social planner. The maximization of social welfare for a
utilitarian planner entails a series of money transfers that compensate the
differences in the agents’ initial wealth, taking into account their risk aver-
sion coefficients. This policy benefits those families with more productive
children. The planner who cares for equality of opportunity compensates
not only for the differences in initial wealth but also for the differences in
natural abilities, parental cultural background, and relative investment ef-
forts. As a consequence, the income distribution that results from a utilitari-
an policy reflects the family differences in productivity, concern and risk
aversion, whereas the income distribution derived from the equality of op-
portunity policy reflects the degrees of investment efforts.

The model contemplates three variables related to opportunity: the
wealth and education of the parents, on the one hand, and the children’s
natural abilities, on the other. One can also consider further opportunity
variables (race, gender, etc.). Introducing those external circumstances
will affect the model by modifying the generation of types, which implies
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altering the schedule of relative investments and, consequently, the alloca-
tion of subsidies. The model makes it clear the key role of the choice of the
reference variable that is used to compare degrees of effort between the
types (proposition 3.1 shows that those reference variables actually define
the equality of opportunity condition).

In this model, the concern parameter and the coefficient of risk aver-
sion are the variables related to responsibility. One may argue that this ap-
proach implies making grown-up children responsible for the attitudes of
their parents, which might be unfair. Yet this is partly an interpretation is-
sue. Our model is very simple and small children in the first period blow up
to adults in the second one. Yet children grow up and assume responsibili-
ties on their future progressively, so that the concern coefficient may be re-
garded as incorporating the share of the child’s responsibility in his or her
own education (think of the case of deciding about engaging university
studies). And the same happens with the risk aversion coefficient that is to
be interpreted as the whole family’s attitude towards the risk, which includes
the child’s preferences 10.

Neither the utilitarian planner nor the planner who cares for equality
of opportunity compensates agents for luck. Equality of outcomes, condi-
tional on comparable degrees of investment, is formulated in expected
terms so that the particular realization of the random variable is not consid-
ered ethically relevant. This corresponds implicitly to the case in which luck
is evenhanded across types and makes sense in a static model. The case in
which luck is type-dependent may call for a reformulation of the model
(e.g., weighting expected incomes by the standard deviations within types).
This reformulation is inevitably much deeper when effort is not observable,
and we consider a dynamic context with repeated interactions between the
planner and the agents (see Calo-Blanco, 2008).

Finally observe that the formal decision model developed here is one
in which agents make costly investments in order to achieve future rewards.
It might thus be applicable to very different scenarios in which equality of
opportunity matters. As an example, we can think of the case of a Federal
State in which the agents are the states, effort refers to sharing the gross do-
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10. A more natural approach will be to add an intermediate period to the model in which chil-
dren start making decisions on their own future as a function of their parents’ former and pres-
ent investment and their preferences. In that context one may discuss some other aspects of the
problem, such as the the role of early education in the configuration of noncognitive skills, the
role of schools, or the interplay between altruistic parents, egotistic children and policy vari-
ables. The meaning and implications of the egalitarian policy in this context are much less obvi-
ous. That is a relevant topic that is left for future research.



mestic product (GDP) invested in research and development (R&D), and
the outcomes correspond to the regional per capita GDP or growth rates.
The model would help to analyze the transfer policy that would implement
the equality of opportunity principle in this context 11.
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11. Closer to the focus of this working paper is the case in which one analyzes the schooling per-
formance. In a different working paper, the authors analyze the results of the Programme for
International Student Assessment (PISA) study in the Spanish regions. There we take the PISA
scores as the outcomes, the regional expenditures per student as the revealed effort, the per
capita GDP as the initial income, and the percentage of the working-age population with
noncompulsory studies as an index of the human capital accumulated. By setting a = 1, the
model allows us to estimate the concern parameter and the average productivity of the different
regions (see Calo-Blanco and Villar, 2009).



References

CALO-BLANCO, A. (2008): “Equality of Opportunity and Optimal Effort Decisions under Un-

certainty” [mimeo.].

— and A. VILLAR (2009): “Quality of Education and Equality of Opportunity in Spain: Le-

ssons from PISA” [mimeo.].

CARD, D. (1999): “The Causal Effect of Education on Earnings”, in O. Ashenfelter and D. Card

(eds.), Handbook of Labor Economics, 3, North-Holland, Amsterdam.

CARNEIRO, P., F. CUNHA and J. J. HECKMAN (2003): “The Technology of Skill Formation”

[mimeo.].

FRAJA, G. DE, T. OLIVEIRA and L. ZANCHI (2008): “Must Try Harder. Evaluating the Role of Effort

in Educational Attainment”, Review of Economics and Statistics [forthcoming.].

HANUSHEK, E. A., C. KA YUI LEUNG and K. YILMAZ (2003): “Redistribution through Education

and other Transfer Mechanisms”, Journal of Monetary Economics, 50, 1719-1750.

HECKMAN, J. J. (2006): “Skill Formation and the Economics of Investing in Disadvantaged Chil-

dren”, Science, 312, 1900-1902.

— (2007): “The Economics, Technology, and Neuroscience of Human Capability Forma-

tion”, Proceedings of the National Academy of Science, 104, 13250-13255.

— and Y. RUBINSTEIN (2001): “The Importance of Noncognitive Skills: Lessons from the

GED Testing Program”, American Economic Review, 91, 145-149.

LEFRANC, A., N. PISTOLESI and A. TRANNOY (2007): “Equality of Opportunity: Definitions and

Testable Conditions, with an Application to Income in France” [mimeo.].

ROEMER, J. E. (1993): “A Pragmatic Theory of Responsibility for the Egalitarian Planner”, Phi-

losophy and Public Affairs, 22, 146-166.

— (1998): Equality of Opportunity, Harvard University Press, Cambridge, MA.

— (2006): Democracy, Education and Equality, Cambridge University Press, on-line edition.

— et al. (2003): “To What Extent do Fiscal Regimes Equalize Opportunities for Income Ac-

quisition among Citizens?”, Journal of Public Economics, 87 (3), 539-565.

RUIZ-CASTILLO, J. (2003): “The Measurement of the Inequality of Opportunities”, in J. Bishop

and Y. Amiel (eds.), Research in Economic Inequality, 9, 1-34.

VILLAR, A. (2005): “On the Welfare Evaluation of Income and Opportunity”, Contributions to

Theoretical Economics, 5 (1), article 3.

25





A B O U T T H E A U T H O R S *

AITOR CALO-BLANCO graduated in economics from the University of

A Coruña and holds a PhD from the University of Alicante, where

he currently works as a teaching assistant in the Department of Eco-

nomics. He focuses his research on the theory of justice and redis-

tribution. He has specialized in the fields of equality of opportunity,

economics of education and public economics.

E-mail: aitor@merlin.fae.ua.es

ANTONIO VILLAR NOTARIO holds a bachelor’s degree in economic sci-

ences from the University of Valencia, and PhDs from the Universi-

ty of Alicante and the University of Oxford. At the present time, he

is university professor at the Pablo de Olavide University (Seville).

His fields of research are general equilibrium and welfare econom-

ics. He has been a visiting lecturer at the Center for Operations Re-

search and Econometrics (Louvain-la-Neuve), at Stanford Universi-

ty, and at the European University Institute of Florence. He was

coordinator in the Area of Economy and Law of the Spanish Eval-

uation and Prospective Agency (1989-1991), a member of the editorial

board of the journal Investigaciones Económicas and the Spanish rep-

resentative of a European Network of Research (within the Human

Capital and Mobility Program). He is the author of six books and

around forty articles, published in journals such as Economic Theory,

Economics Letters, Journal of Economics, Journal of Public Economics, Lin-

Any comments on the contents of this paper can be addressed to Antonio
Villar Notario at avillar@upo.es.

* Thanks are due to Jesús Rodríguez López, Ricardo Martínez and Marisa
Hidalgo for very helpful comments. Financial support from the Spanish Sci-
ence and Education Ministry SEJ2007-67734/ECON, and the Autonomous
Government of Andalucia SEJ 2905, is gratefully acknowledged.



ear Algebra and Its Applications, Mathematical Social Sciences, Metroeco-

nomica, Scandinavian Journal of Economics, The Manchester School and

specialized Spanish journals. 

E-mail: avillar@upo.es



D O C U M E N T O S D E T R A B A J O

NÚMEROS PUBLICADOS 

DT 01/02 Trampa del desempleo y educación: un análisis de las relaciones entre los efectos
desincentivadores de las prestaciones en el Estado del Bienestar y la educación
Jorge Calero Martínez y Mónica Madrigal Bajo

DT 02/02 Un instrumento de contratación externa: los vales o cheques.
Análisis teórico y evidencias empíricas
Ivan Planas Miret

DT 03/02 Financiación capitativa, articulación entre niveles asistenciales
y descentralización de las organizaciones sanitarias
Vicente Ortún-Rubio y Guillem López-Casasnovas

DT 04/02 La reforma del IRPF y los determinantes de la oferta laboral
en la familia española
Santiago Álvarez García y Juan Prieto Rodríguez

DT 05/02 The Use of Correspondence Analysis in the Exploration
of Health Survey Data
Michael Greenacre

DT 01/03 ¿Quiénes se beneficiaron de la reforma del IRPF de 1999?
José Manuel González-Páramo y José Félix Sanz Sanz

DT 02/03 La imagen ciudadana de la Justicia
José Juan Toharia Cortés

DT 03/03 Para medir la calidad de la Justicia (I): Abogados
Juan José García de la Cruz Herrero

DT 04/03 Para medir la calidad de la Justicia (II): Procuradores
Juan José García de la Cruz Herrero

DT 05/03 Dilación, eficiencia y costes: ¿Cómo ayudar a que la imagen de la Justicia
se corresponda mejor con la realidad?
Santos Pastor Prieto

DT 06/03 Integración vertical y contratación externa en los servicios
generales de los hospitales españoles
Jaume Puig-Junoy y Pol Pérez Sust

DT 07/03 Gasto sanitario y envejecimiento de la población en España
Namkee Ahn, Javier Alonso Meseguer y José A. Herce San Miguel



DT 01/04 Métodos de solución de problemas de asignación de recursos sanitarios 
Helena Ramalhinho Dias Lourenço y Daniel Serra de la Figuera

DT 01/05 Licensing of University Inventions: The Role of a Technology Transfer Office
Inés Macho-Stadler, David Pérez-Castrillo y Reinhilde Veugelers

DT 02/05 Estimating the Intensity of Price and Non-price Competition in Banking:
An Application to the Spanish Case
Santiago Carbó Valverde, Juan Fernández de Guevara Radoselovics, David Humphrey

y Joaquín Maudos Villarroya

DT 03/05 Sistemas de pensiones y fecundidad. Un enfoque de generaciones solapadas
Gemma Abío Roig y Concepció Patxot Cardoner

DT 04/05 Análisis de los factores de exclusión social
Joan Subirats i Humet (Dir.), Ricard Gomà Carmona y Joaquim Brugué Torruella (Coords.)

DT 05/05 Riesgos de exclusión social en las Comunidades Autónomas
Joan Subirats i Humet (Dir.), Ricard Gomà Carmona y Joaquim Brugué Torruella (Coords.)

DT 06/05 A Dynamic Stochastic Approach to Fisheries Management Assessment:
An Application to some European Fisheries
José M. Da-Rocha Álvarez y María-José Gutiérrez Huerta

DT 07/05 The New Keynesian Monetary Model: Does it Show the Comovement 
between Output and Inflation in the U.S. and the Euro Area?
Ramón María-Dolores Pedrero y Jesús Vázquez Pérez

DT 08/05 The Relationship between Risk and Expected Return in Europe
Ángel León Valle, Juan Nave Pineda y Gonzalo Rubio Irigoyen

DT 09/05 License Allocation and Performance in Telecommunications Markets
Roberto Burguet Verde

DT 10/05 Procurement with Downward Sloping Demand: More Simple Economics
Roberto Burguet Verde

DT 11/05 Technological and Physical Obsolescence and the Timing of Adoption
Ramón Caminal Echevarría

DT 01/06 El efecto de la inmigración en las oportunidades de empleo
de los trabajadores nacionales: Evidencia para España
Raquel Carrasco Perea, Juan Francisco Jimeno Serrano y Ana Carolina Ortega Masagué

DT 02/06 Inmigración y pensiones: ¿Qué sabemos?
José Ignacio Conde-Ruiz, Juan Francisco Jimeno Serrano y Guadalupe Valera Blanes

DT 03/06 A Survey Study of Factors Influencing Risk Taking Behavior
in Real World Decisions under Uncertainty
Manel Baucells Alibés y Cristina Rata

DT 04/06 Measurement of Social Capital and Growth:
An Economic Methodology
Francisco Pérez García, Lorenzo Serrano Martínez, Vicente Montesinos Santalucía

y Juan Fernández de Guevara Radoselovics



DT 05/06 The Role of ICT in the Spanish Productivity Slowdown
Matilde Mas Ivars y Javier Quesada Ibáñez

DT 06/06 Cross-Country Comparisons of Competition and Pricing Power
in European Banking
David Humphrey, Santiago Carbó Valverde, Joaquín Maudos Villarroya y Philip Molyneux

DT 07/06 The Design of Syndicates in Venture Capital
Giacinta Cestone, Josh Lerner y Lucy White

DT 08/06 Efectos de la confianza en la información contable sobre el coste de la deuda
Belén Gill de Albornoz Noguer y Manuel Illueca Muñoz

DT 09/06 Relaciones sociales y envejecimiento saludable
Ángel Otero Puime, María Victoria Zunzunegui Pastor, François Béland,

Ángel Rodríguez Laso y María Jesús García de Yébenes y Prous

DT 10/06 Ciclo económico y convergencia real en la Unión Europea:
Análisis de los PIB per cápita en la UE-15
José Luis Cendejas Bueno, Juan Luis del Hoyo Bernat, Jesús Guillermo Llorente Álvarez,

Manuel Monjas Barroso y Carlos Rivero Rodríguez

DT 11/06 Esperanza de vida en España a lo largo del siglo XX:
Las tablas de mortalidad del Instituto Nacional de Estadística
Francisco José Goerlich Gisbert y Rafael Pinilla Pallejà

DT 12/06 Convergencia y desigualdad en renta permanente y corriente: Factores determinantes
Lorenzo Serrano Martínez

DT 13/06 The Common Agricultural Policy and Farming in Protected Ecosystems:
A Policy Analysis Matrix Approach
Ernest Reig Martínez y Vicent Estruch Guitart

DT 14/06 Infrastructures and New Technologies as Sources of Spanish Economic Growth
Matilde Mas Ivars 

DT 15/06 Cumulative Dominance and Heuristic Performance
in Binary Multi-Attribute Choice
Manel Baucells Alibés, Juan Antonio Carrasco López y Robin M. Hogarth

DT 16/06 Dynamic Mixed Duopoly: A Model Motivated by Linux versus Windows
Ramon Casadesus-Masanell y Pankaj Ghemawat

DT 01/07 Social Preferences, Skill Segregation and Wage Dynamics
Antonio Cabrales Goitia, Antoni Calvó-Armengol y Nicola Pavoni

DT 02/07 Stochastic Dominance and Cumulative Prospect Theory
Manel Baucells Alibés y Franz H. Heukamp

DT 03/07 Agency Revisited
Ramon Casadesus-Masanell y Daniel F. Spulber

DT 04/07 Social Capital and Bank Performance:
An International Comparison for OECD Countries
José Manuel Pastor Monsálvez y Emili Tortosa-Ausina



DT 05/07 Cooperation and Cultural Transmission in a Coordination Game
Gonzalo Olcina Vauteren y Vicente Calabuig Alcántara

DT 06/07 The Extended Atkinson Family and Changes in Expenditure Distribution:
Spain 1973/74 – 2003
Francisco J. Goerlich Gisbert, María Casilda Lasso de la Vega Martínez

y Ana Marta Urrutia Careaga

DT 07/07 Análisis de la evolución de la dependencia en la tercera edad en España
David Casado Marín

DT 08/07 Designing Contracts for University Spin-offs
Inés Macho-Stadler, David Pérez-Castrillo y Reinhilde Veugelers

DT 09/07 Regional Differences in Socioeconomic Health Inequalities in Spain
Pilar García Gómez y Ángel López Nicolás

DT 10/07 The Evolution of Inequity in Access to Health Care in Spain: 1987-2001
Pilar García Gómez y Ángel López Nicolás

DT 11/07 The Economics of Credit Cards, Debit Cards and ATMs:
A Survey and Some New Evidence
Santiago Carbó-Valverde, Nadia Massoud, Francisco Rodríguez-Fernández,

Anthony Saunders y Barry Scholnick

DT 12/07 El impacto comercial de la integración europea, 1950-2000
Luis Fernando Lanaspa Santolaria, Antonio Montañés Bernal,

Marcos Sanso Frago y Fernando Sanz Gracia

DT 13/07 Proyecciones de demanda de educación en España
Andrés M. Alonso Fernández, Daniel Peña Sánchez de Rivera

y Julio Rodríguez Puerta

DT 14/07 Aversion to Inequality and Segregating Equilibria
Antonio Cabrales Goitia y Antoni Calvó-Armengol

DT 15/07 Corporate Downsizing to Rebuild Team Spirit
Antonio Cabrales Goitia y Antoni Calvó-Armengol

DT 16/07 Maternidad sin matrimonio: Nueva vía de formación de familias en España
Teresa Castro Martín

DT 17/07 Immigrant Mothers, Spanish Babies: Childbearing Patterns of Foreign Women
in Spain 
Marta Roig Vila y Teresa Castro Martín

DT 18/07 Los procesos de convergencia financiera en Europa y su relación con el ciclo económico
José Luis Cendejas Bueno, Juan Luis del Hoyo Bernat, Jesús Guillermo Llorente Álvarez,

Manuel Monjas Barroso y Carlos Rivero Rodríguez

DT 19/07 On Capturing Rent from a Non-Renewable Resource International Monopoly:
A Dynamic Game Approach
Santiago J. Rubio Jorge



DT 20/07 Simulación de políticas impositivas medioambientales:
Un modelo de equilibrio general de la economía española
Antonio Manresa Sánchez y Ferran Sancho Pifarré

DT 21/07 Causas del crecimiento económico en Argentina (1990-2004):
Otro caso de «tiranía de los números»
Ariel Alberto Coremberg

DT 22/07 Regional Financial Development and Bank Competition:
Effects on Economic Growth
Juan Fernández de Guevara Radoselovics y Joaquín Maudos Villarroya

DT 23/07 Política fiscal e instituciones presupuestarias en los países
de la reciente ampliación de la Unión Europea
Carlos Mulas-Granados, Jorge Onrubia Fernández y Javier Salinas Jiménez

DT 24/07 Measuring International Economic Integration:
Theory and Evidence of Globalization
Iván Arribas Fernández, Francisco Pérez García y Emili Tortosa-Ausina

DT 25/07 Wage Inequality among Higher Education Graduates:
Evidence from Europe
José García Montalvo

DT 26/07 Governance of the Knowledge-Intensive Firm
Vicente Salas Fumás

DT 27/07 Profit, Productivity and Distribution: Differences Across Organizational Form
Emili Grifell-Tatjé y C. A. Knox Lovell

DT 28/07 Identifying Human Capital Externalities: Theory with Applications
Antonio Ciccone y Giovanni Peri

DT 01/08 A Multiplicative Human Development Index
Carmen Herrero Blanco, Ricardo Martínez Rico y Antonio Villar Notario

DT 02/08 Real Exchange Rate Appreciation in Central and Eastern European Countries:
Why the Balassa-Samuelson Effect Does Not Explain the Whole Story
José García Solanes

DT 03/08 Can International Environmental Cooperation Be Bought?
Cristina Fuentes Albero y Santiago J. Rubio Jorge

DT 04/08 On the Dynamics of Globalization
Iván Arribas Fernández, Francisco Pérez García y Emili Tortosa-Ausina

DT 05/08 Los motores de la aglomeración en España: Geografía versus historia
Francisco J. Goerlich Gisbert y Matilde Mas Ivars

DT 06/08 Sobre el tamaño de las ciudades en España:
Dos reflexiones y una regularidad empírica
Francisco J. Goerlich Gisbert y Matilde Mas Ivars



DT 07/08 Managing Waiting Lists in a Fair Way
Carmen Herrero

DT 08/08 Estimación del capital social en España: Series temporales por territorios
Francisco Pérez García, Lorenzo Serrano Martínez

y Juan Fernández de Guevara Radoselovics

DT 09/08 Estimation of Social Capital in the World: Time Series by Country
Francisco Pérez García, Lorenzo Serrano Martínez

y Juan Fernández de Guevara Radoselovics

DT 10/08 Capabilities and Opportunities in Health
Carmen Herrero y José Luis Pinto Prades

DT 11/08 Cultural Transmission and the Evolution of Trust
and Reciprocity in the Labor Market
Gonzalo Olcina Vauteren y Vicente Calabuig Alcántara

DT 12/08 Vertical and Horizontal Separation in the European Railway Sector:
Effects on Productivity
Pedro Cantos Sánchez, José Manuel Pastor Monsálvez y Lorenzo Serrano Martínez

DT 01/09 How Effective Are Rewards Programs in Promoting Payment Card Usage?:
Empirical Evidence
Santiago Carbó-Valverde y José Manuel Liñares-Zegarra

DT 02/09 Comparative Advantage Across Goods and Product Quality
Francisco Alcalá

DT 03/09 El transporte ferroviario de alta velocidad: Una visión económica
Javier Campos Méndez, Ginés de Rus Mendoza e Ignacio Barrón de Angoiti

DT 04/09 ¿En qué circunstancias está justificado invertir en líneas
de alta velocidad ferroviaria?
Ginés de Rus Mendoza y Chris Nash

DT 05/09 Openness and Geographic Neutrality:
How Do They Contribute to International Banking Integration?
Iván Arribas Fernández, Francisco Pérez García y Emili Tortosa-Ausina

DT 06/09 Firms’ Main Market, Human Capital and Wages
Francisco Alcalá y Pedro J. Hernández

DT 07/09 Tax Evasion, Technology Shocks and the Cyclicality of Government Revenues
Judith Panadés Martí

DT 08/09 Parameterizing Expectations for Incomplete Markets Economies
Francesc Obiols-Homs

DT 09/09 Endogenous Financial Intermediation
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