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Abstract

This paper examines the degree of elitism of public education under two different social
objectives. It illustrates a potential conflict between welfare and social mobility. In the
absence of private supplementary education, utilitarian welfare increases with the degree of
elitism of the public education system. On the other hand, elitism decreases the steady state
proportion of heterogenous dynasties (those comprised of a skilled parent and an unskilled
child, or vice versa) which is our measure of social mobility. Consequently, social mobility is
maximized under the least elitist public education system. We then open up the possibility for
skilled parents to invest in private supplementary education for their child. We show that
when private education is available, the degree of elitism that maximizes social mobility
increases, while the welfare-maximizing degree of elitism decreases, provided that the
inequality in productivity between the two types of agents is large enough. We provide a
numerical example where the ranking between the welfare- and mobility-maximizing degree
of elitism is reversed when private education is allowed — i.e., where the public education
system that maximizes social mobility is more elitist than the one that maximizes welfare.
Finally, we show that utilitarian welfare is always (weakly) higher when private
supplementary education is available. However, to maximize social mobility it may be
preferable to ban private supplements.
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1 Introduction

The literature on education often advocates “elitist” policies. The standard approach
is to consider a population of individuals who differ in their ability to benefit from
education. This heterogeneity typically implies a rather regressive distribution of public
education: resources are concentrated on the most able individuals in order to get a
“cake” as big as possible to share among individuals through income taxation; see e.g.,
Brett and Weymark (2008), Bruno (1976), Hare and Ulph (1979) and Ulph (1977).!
This recommendation relies on the assumption that education is not the only channel
of policy intervention; there is also in a second stage an income tax that can alter social
welfare.? If the exercise is restricted to the first stage, the solution is different and
tends to be less regressive. This is shown for instance by Arrow (1971) who studies
the optimal distribution of a given amount of public expenditure among individuals
differing in their learning ability without accounting for the possibility of subsequent
income redistribution. Note that this elitist distribution effect is mitigated when we
introduce decreasing returns of educational spending.?

The literature that recommends elitism in education typically concentrates on a
single generation. Consequently, the issue of social mobility does not arise. In reality,
however, social mobility is often considered as an important issue for the assessment
of education policies (Grossman and Kim (2003), Mejia and St-Pierre (2008), Speciale
(2007), Iannelli and Paterson (2005) and the references therein). It is often valued for
its own sake and independently of efficiency or (intragenerational) equity concerns. To
understand the underlying problem suppose (just for the sake of the argument) that
learning ability is transmitted by parents. We could end up with an educational policy
that indeed maximizes social welfare at each period of time but at the expense of social
mobility. Would such an outcome be acceptable? This is the issue dealt with in this

paper. But first let us consider some basic facts.

'In a recent paper Cremer et al (2008) put forward another reason to push for regressive education. It
is not linked to heterogeneity in innate ability to benefit from education but to pervasive non-convexities
that arise in the optimal income tax problem when individual productivities depend on education.

?See also De Fraja (2002) and Cremer and Pestieau (2006).

3Bovenberg and Jacobs (2005) and Maldonado (2007).



When looking at the educational system of relatively similar countries in terms of
GDP, one is surprised by their wide heterogeneity. To characterize it, one can use the
amount of expenditure devoted to education, the degree of elitism and the relative in-
volvement of private market. We here focus on the last two characteristics. The design
of an educational system is an important issue but also controversial and complex. Im-
portant because economic and human development are known to closely depend on the
level and the structure of human capital. Controversial because nobody wants to admit
that his educational system is elitist even though this is often the case. Complex be-
cause it is not easy to measure the degree of elitism of an educational system. Measuring
it by the way resources are allocated among students of different origins and learning
capacities is not useful. What matters is the effective outcome, for example, the level of
knowledge achieved by students of a given age.

Hanushek and Woesmann (2007) take the share of students in each country that
reach a certain threshold of basic literacy and the share of students that surpass a
threshold of top performance. The first share can be used as a proxy for egalitarianism
and the second as a proxy for elitism. Taking, in the sample of Hanushek and Woesmann,
countries that have about the same GDP and the same relative level of educational
spending, one observes that they differ quite a lot. For instance, the ratio of ninth
decile to first decile in the prose literacy test performance varies from 1.4 for Denmark
to 1.9 for the USA (p.18). Similar figures can be obtained from the OECD Programme
for International Student Assessment (PISA).* As to the heterogeneity in public and
private education expenditures, for an OECD average of 4.7% and 1.4% of GDP in 2004,
we have 6.0% and 0.1% in Finland and 5.1% and 2.3% in the US.> The heterogeneity
is relatively larger for private than for public education, the ranges being 0.1-2.6% and
3.5-6.5% respectively.

In this paper, we assume that society can control both the degree of elitism of public
education, and the availability of private supplements to it. More specifically, we state

that public authorities can decide through the design of school districts, selection of

*See <http://www.pisa.oecd.org>
®see OECD (2007)



students and teachers, differential investment in schools and students, etc... whether
the school system is going to be elitist ( i.e., favor the uppertail of the distribution of
learning capacities) or to be egalitarian (i.e., aim at equalizing opportunities of successful
education). As for private supplementary education, its availability can be affected by
either making it tax deductible or by modifying the way public education programs
are run. For instance, during the 2007 presidential elections in France, the socialist
candidate has proposed to make it more difficult for public sector teachers to moonlight
in the private sector and offer parents educational support after the regular public
school hours. For simplicity, we assume that the availability of supplementary private
education is a binary decision: it can either be allowed or forbidden. The degree of
elitism of public education, on the other hand, is a continuous choice variable.

We consider two possible social objectives: utilitarian welfare and social mobility.
These two objectives are often referred to in the assessment of education systems. For in-
stance, Jesson (2007) studies both students performance and socioeconomic background
in his recent assessment of England’s grammar schools. He obtains that, although “one
notable feature of the grammar schools is the high performance of their pupils in ex-
ams, [...they] do not offer a ladder of opportunity to any but a very small number of
disadvantaged pupils.”

Our objective is to develop a simple model that illustrates how stark the conflict
between welfare maximization and social mobility can be in the determination of the
optimal degree of elitism of public education, and how this degree of elitism is affected
by the availability of private supplementary education. Within a two-skill setting we
assume that skilled parents are more likely to have skilled children than unskilled par-
ents. When the educational policy becomes more elitist, the probability that a skilled
parent has a child that is skilled as well increases and the probability that an unskilled
parent has a skilled child decreases.

We first study the optimal degree of elitism when private educational supplements
are not available. Utilitarian welfare increases with the steady state proportion of
skilled agents which, in turn, increases with the degree of elitism of the public education

system. On the other hand, elitism decreases the steady state proportion of heterogenous



dynasties (those comprised of a skilled parent and an unskilled child, or vice versa) which
is our measure of social mobility. Consequently, social mobility is maximized under the
least elitist public education system, in stark contrast with the most elitist system
implying maximum welfare.

We then open up the possibility for skilled parents to invest in private supplemen-
tary education for their child. We assume that private education efficiency is larger
when the public education system is more egalitarian (i.e., less elitist). We study the
impact of allowing for private education on the trade-off between social mobility and
welfare. We show that the degree of elitism that maximizes social mobility increases,
while the welfare-maximizing degree of elitism decreases provided that the inequality
in productivity between the two types of agents is large enough. We provide a numeri-
cal example where the ranking between the welfare- and mobility-maximizing degree of
elitism is reversed when private education is allowed — i.e., where the public education
system that maximizes social mobility is more elitist than the one that maximizes wel-
fare. Finally, we show that utilitarian welfare is always (weakly) higher when private
supplementary education is available. On the other hand, to maximize social mobility
it may be preferable to ban private supplements.

The rest of the paper is organized as follows. Section 2 presents the model and
Section 3 gives the optimal choice of elitism in the absence of private education. Private

education is introduced in Section 4 and a numerical example is given in Section 5.

2 The Model

Individuals care for their own consumption (¢) and the educational attainment (a, as

in altruism) of their (unique) child. All individuals have the same utility function
U(c,a) = u(c) + v(a)

with v/ > 0,u” < 0,7 > 0,v" <0.
There are two types of individuals: high productivity/wage (wg) and low produc-
tivity (wr): wr < wgy. The difference between wy and wy, is called the income gap.

Educational attainment a measures the child’s probability to achieve a high produc-



tivity. This probability depends on the parent’s productivity level and on a parameter
a € [0,1] which characterizes the degree of elitism of education policy. Observe that ed-
ucation policy is not represented by the level of expenditures which is implicitly assumed
to be given. Instead, education policies are differentiated by their degree of elitism.

Formally, a child’s probability of achieving a high productivity is given by ¢,(«),
0 < ¢;(a) < 1, where the index ¢ € {L, H} refers to the parent’s ability level. When
a = 0 the education system is egalitarian in the sense that ¢ (0) = ¢;(0) = p. We
assume (1) ¢p(a) > ¢p(a) and (i) ¢y > 0 and ¢} < 0. Assumption (i) states that
a child with a high productivity parent never has a lower probability of achieving wg
than a child with a low productivity parent. In other words, high productivity parents
are more likely to have high productivity children than low productivity parents. This
illustrates the importance of family background and of social, family-related skills which
increase the productivity of formal education (see Introduction). The second assumption
implies that the educational attainment function increases with « for the children of
high productivity parents and decreases for those of low ability parents.

To complete the characterization of the attainment function define

pr=¢y(l) and  pL=¢r(1) (1)

with pg > p > pr. Figure 1 depicts the relation ¢;(«) starting at p for a = 0 and
ending at prr = ¢y (1) > p > pr = ¢, (1)

Our timeline spans several generations, so that the proportion of high type individ-
uals in one generation is a function of the proportion in the previous generation and of
¢r(a) and ¢g(a). Let p denote this proportion of high skilled individuals; its steady

state level satisfies
p=(1-p)é.(a)+poy(a),

so that the steady state level p*(«) is given by

B o)
1+ ¢p(a) —op(a) ®

5To draw this Figure, we use the functional forms presented in section 5.

p* ()




Figure 1: ®7(in red) and ®z (in blue) in the absence of private education
We have that p*(0) = p and, using (1)
* pL
pr(l) = ———.
W 1 +prL —pH
Differentiating (2) shows that p* is not necessarily a monotonic function of . To sharpen
the contrast between welfare- and social mobility maximization we assume throughout

the paper that
p”(a) >0  Vae€]0,1] (3)

In words, a more elitist public education system increases the steady state proportion

of skilled individuals.

3 The optimal level of «

We use a transition matrix where rows denote the ability level of the parent while
columns denote the child’s ability. Each cell contains the corresponding proportion of
the child population.

The cells LL and HH represent the homogenous dynasties (no social mobility).

The remaining cells represent heterogenous dynasties (who experience mobility). The



Table 1: Absolute frequencies

wr, wH
wy | (L=p*(a) (1 =¢p(e) | (1 =p*(a)) ¢r(e)
wh p*(a) (1 — ¢p(a)) p*(@)op (@)

proportion of dynasties with upward mobility is given in cell LH while dynasties counted
in cell HL experience downward mobility. Observe that, the definition of p*(a) as
steady state level implies (1 — p*(«)) ¢ () = p*(@) (1 — ¢ (). Given that p*(a) > 0,
¢ (o) < 0 and ¢y(a) > 0, an increase in « increases the proportion of homogenous
skilled dynasties and decreases the proportion of heterogeneous dynasties. The impact
of & on the proportion of homogenous unskilled dynasties can go either way.

We consider two possible social objectives: social welfare maximization and social
mobility (maximization of a mobility index). These two objectives are respectively
denoted by W(a) and M(a). We now study the two objectives W (a) and M («) in
turn.

Social welfare W () is utilitarian and expressed as’
W(a) = (1 —p*(a)) u(wr) + p*()u(wr). (4)
Differentiating (4) yields
W' (a) = p*(a) (u(wpy) — u(wr)) > 0.

Not surprisingly it thus appears that utilitarian welfare is maximized when the steady
state proportion of high type individuals is at its maximum level. With p*(«) > 0, the
optimal value of « is then given by o'V = 1.

Let us now turn to the mobility index M (a)) which is defined as the proportion of

heterogenous dynasties in the steady state®

M(a) = (1 = p*(@)) ¢r(@) +p*(@) (1 = ¢ (@) = 2(1 - p*(a)) ¢.(@). ()

"Observe that we launder the individual preferences in the sense that we do not take into account
the impact of @ on v(.). See on this Hammond (1987) and Andreoni (2006)

8 Alternatively, we could have used the more sophisticated approach advocated by Atkinson and
Bourguignon (1982) or Gottschalk and Spolaore (2002) which model the concern for mobility as aversion
to multi-period inequality. Our more pedestrian approach is much easier to deal with analytically,
especially since we want to contrast the results obtained with a purely welfarist planner and with a
planner only interested in social mobility.




Differentiating (5) shows that
M'(a) <0,

given that ¢7 < 0 and p*(a) > 0. Social mobility as measured by the index M is thus
maximized when o = o™ = 0.

These results are summarized in the following proposition.

Proposition 1 In the absence of supplementary private education, and under assump-
tion (8), the mazimization of utilitarian social welfare yields the most elitist public ed-
ucation system (a'V' = 1) while social mobility is mazimum when the least elitist public

education system is adopted (™ =0).

Observe that one could consider a social objective that is a function of both indexes:
F[W(a), M(c)]. In Section 5 we present a numerical example where F is a weighted

sum of W(«a) and M(«).

4 Introducing private education

We now open up the possibility for high ability parents to invest in (supplementary)
private education in order to increase the probability that their child be highly produc-
tive. We assume that low ability parents never invest in private education. Formally
¢ is now (redefined as) a function of expenditure on private education, e, and «, while
@5, continues to be a function of the sole variable a.

In the remainder of the paper we will also adopt specific functional forms for these
expression. Let

¢, e) = (1 —a)(p+e) + apu, (6)

so that private education is especially efficient when « is low — i.e., when the public
school system is very egalitarian. The rationale for this assumption is that an egalitarian
public system does not devote more resources to brighter students, who may then benefit
a lot from additional private education. On the contrary, an elitist public system already

invests more in brighter kids, so that the marginal benefits they could obtain from



additional private education is low. The function ¢; is specified by

¢r(@) = (1 —a)p+apr. (7)

We further assume from now on that u(c) = In(c) and that v(d) = In(d).
We start by solving for the individual decision of how much to invest in private

education.

4.1 The private education choice
High productivity individuals solve the following problem:
meaxu(wH —e) +v(opy(a,e)).
The first-order condition with respect to e is
u'(c) = (d)(1 - a),
from which we obtain that
1 _ « . wH — P

e’(a) = i(wH_p_ —vpp)ifa<a=

= Oifa>a,

<1,

-« wg +PpH — D

where e denotes the most preferred value of e of a high ability individual. We assume
that wy > p so that e?(0) > 0.° Tt is clear that e”(a) < 0 when a < &. Intuitively,
since the efficiency of private education decreases with «, so does the optimal amount

of private education bought by skilled parents. Substituting e°(«) into ¢ (a, €) yields

du(a) = onlae(a) (8)
= %(ﬁ(l —a)+wyg(l—a)+pga) if a < a,

= ¢g(a,0)=(1—a)p+apy if a > a.

This function is linear in two parts. Skilled parents buy private education provided that

its marginal productivity is large enough — i.e., that the public education system is not

°If it were not the case, nobody would ever buy private education and the analysis contained in the
previous section would carry through.



too elitist (o < &). As long as a < @&, increasing « has two effects of opposite signs on
¢%. On the one hand, the public education system becomes more elitist, which increases
@5 for a given value of e. On the other hand, skilled parents buy less private education,
which decreases ¢, for a given ae. With our formulation, the net effect cannot be signed
without additional assumptions on p, py and wy. As « increases above &, the second
effect disappears (since skilled agent do not buy private education for large values of a)
and ¢% increases with «, as in the previous section.

The steady state proportion of high ability individuals is now a function of a and e.
However, using e°(«) we return to a function of the single variable o and can redefine

p* as

. ¢r(a)
pa) = > . 9
() 1+ ¢p(a) — df(a) ®)
When o > & (so that e’(a) = 0) and for the functional forms defined by (6) and (7)

this steady state proportion is then given by

* D— O‘(ﬁ - pL)
p(a) = . 10
(a) TR p— (10)
We make the same assumption as in the previous section, namely that the steady state
proportion of high type individuals is increasing in « when the spending on private

education is zero. Differentiating expression (10) shows that this is the case when
pr(l = p) —p(1 —pu) >0, (11)

a condition which is satisfied when pgy or pr, are high enough.

When a < &, on the other hand, private education spending is positive and the
expression for p* is more complicated and it may well be a decreasing function of a.
Figure 2 illustrates this possibility. It depicts ¢% (), p*(a) and ¢ («) for pr, = 0.05,
pg = 0.9, p = 0.3, wy = 0.33 and wy = 1 (the values upon which the simulations of
section 5 are based). These values satisfy condition (11) so that p increases when private
education spending is zero (when a > &). For low values of a on the other hand, when
high type individuals buy private education, the steady state proportion of high type

individuals is decreasing in «.

10



$¢H=, px and L

Figure 2: Probabilities of a high productivity child when private education is available.

4.2 The level of elitism

We first consider a utilitarian welfare function given by
WP (a) = (1 = p*(a)) u(wr) + p*(@)u(wy — (). (12)

This expression differs from (4) in two aspects that reflect the impact of private educa-
tion spending. First, the utility level of the high productivity individuals now depends
on « and, second, p*(«) is now defined by (9). Consequently, maximizing social welfare
is no longer equivalent to maximizing p*. Observe that as in the previous section, we
launder utilities and do not take into account the utility parents obtain from the prob-
ability that their kid is of a high type. The (laundered) utility of the high productivity

individual increases with « as long as a < @&, and is constant for higher values of «a:

dulwy — () P o
90 = T (—a)pten) tpma) ~OHa<d

= 0ifa>a.

11



As the public education system becomes more elitist (up to &), high type individuals
invest less in private education and rely more exclusively on public education. Conse-
quently, their (laundered) utility increases. The utility of low type individuals, on the
other hand, continues to be independent of «. Finally, recall that by assumption the
steady state proportion of high type individuals increases with a when a > &.

Putting these observations together, we obtain

Proposition 2 With private education and p*(a) > 0 for a > &, the level of o (de-
noted &' ) that mazimizes utilitarian welfare, is either equal to one or belongs to [0, &).
Consequently, we can exclude o'V €]&, 1. Moreover, a necessary condition to obtain

oV < & is that wy is large enough.

Proof: See Appendix

Proposition 2 states that a large wage gap (a large value of wp) is necessary for a
somewhat egalitarian system with effective private education (o < &) to yield a higher
level of welfare than an elitist system without any private education at equilibrium
(o = 1). This property can easily be understood. The consumption level of a high
ability type is lower when he invests in private education. A low level of « (inducing
positive private education spending) can thus only yield a higher level of welfare then
a = 1 when it implies a larger steady state proportion of high productivity individuals.
This proportion increases with wyg because richer parents buy more private education.
The Appendix provides a lower bound on wg that guarantees that total utility is larger
with effective private education. This bound depends upon the three determinants of
the functions ¢; and ¢y, namely p, pr, and py. The next section provides a numerical
example where social welfare is larger with an elitist system without effective private
education if wy is low while an egalitarian system with private education is preferred
if wy is large enough.

We now turn to the maximization of the social mobility index which continues
to be defined by (5) but with p*(«) redefined by (9). Recall that this index simply
measures the proportion of heterogeneous dynasties which at the steady state is given

by 2(1 —p*)¢r(a) (see Table 1). Social mobility is decreasing on [&, 1] because p*

12



Table 2: Main results

Social objective: Welfare Social Mobility
No private education aV=1 aM=0
Private education o' =1 when wy is not too large o™ € 10,a] and

oV €10, & only when wy large enough  weakly increases with wpy

increases with o over that range, while ¢; decreases. When o < &, social mobility may
increase or decrease with «, because the steady state proportion of unskilled individuals

may increase with o, while ¢; decreases with a. We then obtain

Proposition 3 With private education and p* () > 0 for a > &, the level of a (denoted
aM) that mazimizes social mobility belongs to [0,&] . Consequently, social mobility is
mazimized when private education is effective (high type individuals invest in private

education). Moreover, the value of o™ is weakly increasing with wg.

Proof: See Appendix

Recall that, without private education, both the steady state proportion of low
ability types (1 —p*) and the proportion of agents with a low ability parent who achieve
a high productivity (¢; ) decrease with .. This explains why the steady state proportion
of heterogeneous dynasties decreases with «, and why social mobility is maximized with
a purely egalitarian public education (o« = 0). When private education is introduced, an
increase in « induces high ability agents to reduce their investment in private education
(because its return is lower with a more elitist public system) and this may increase
the steady state proportion of low type individuals, resulting in a larger number of
heterogenous dynasties. Furthermore, a larger value of wy reinforces this impact of «
on the steady state proportion of low type individuals, so that a™ weakly increases
with wy.

The following Table summarizes our results.

It is straightforward that utilitarian welfare may only increase when private educa-

tion becomes available. The welfare level for o'V

= 1 is the same under both systems
(high productivity individuals do not buy private education when a = 1 > &). Con-

sequently, when o'V < 1 is chosen when private education is available it must yields a

13



larger welfare level. As for social mobility, the allocation chosen when private education
is not available is no longer feasible when private education is introduced. Consequently,
we cannot be certain that social mobility increases when the private education becomes
available.

These results are summarized in the following proposition.

Proposition 4 (i) If the income gap is small enough, the availability of private educa-
tion does not affect &V nor oM. (i) If the income gap is large enough, the availability
of private education may decrease &'V while increasing o™ . (iii) The mazimum welfare
level when private education is available is the same as without private education if the
mcome gap is small enough, and may be larger if the income gap is large enough. Conse-
quently, with a welfarist social objective it is never desirable to forbid private educational
supplements. (iv) The maximum level of social mobility may be lower with private edu-
cation, whatever the income gap. Consequently, when the objective is to mazximize social

mobility it may be desirable to forbid private educational supplements.

5 Numerical example

We now resort to numerical simulations, with several objectives in mind. First, we
would like to show that the introduction of private education may effectively strictly
decrease o'V (provided that the income gap is large enough) and strictly increase oM.
Second, the analytical results do not show whether the ranking of the degrees of elitism
achieved under the two social objectives may be reversed when private education is
introduced. We do know that a™ = 0 < "V =1 in the absence of private education.
but can we possibly have o™ > o'V once private education is introduced? Finally, we
can determine numerically the degree of elitism that maximizes a weighted sum of both
10

objectives,

Fv,e) =1 =7)W(a)+yM(e) (13)

10This formulation will prove much easier to handle than the one proposed by Gottschalk and Spo-
laore (2002), and the results are much easier to explain graphically using the (welfare, social mobility)
possibility frontier, as shown below.

14



Table 3: No private education
Threshold value of v below (above) which optimal « is one (zero)

wy Y

1 0.17
1.1 0.18
1.2 0.19
1.25 0.2
1.5 0.22

where ~ is the weight put on social mobility.!!
We adopt the logarithmic utility functions and the parameters of the linear proba-
bility functions (6) and (7) are given by pr, = 0.05, py = 0.9, p = 0.3 . Finally we set

wy, = 0.33, while wy varies from 1 to 1.5 (to obtain different levels of the wage gap).

5.1 No private education

Without private education, we know from Section 3 that &V = 1 while o™ = 0 whatever
the value of wg. An open question is whether a weighted social objective as given by
(13) may yield an interior solution for the degree of elitism. With our specification
this is not the case. Instead, we obtain a critical value of v, denoted by %, such that
v < 7 yield @ = 1, while v > 4 yields a = 0. This is because the possibility frontier in
the (welfare, social mobility) space is convex. As wp increases, the possibility frontier
curve shifts to the right since social mobility is not affected by wy (for any given «)
while welfare (as given by (4)) increases with wy for any given «; see Figure 3 for a
representation of the possibility frontier for wy = 1 (in blue) and wy = 1.5 (in red).
Social mobility is at its maximum (and welfare at its minimum) when o = 0. As we
increase «, we move along the possibility frontier in the south east direction, increasing

W and decreasing M. The value of 4 increases with wg, as shown in Table 3.

5.2 Private education available

Table 4 gives the optimal level of a with private education as a function of wgy and of

Y-

' As mentioned above the linear form for [ is not the only conceivable. One can use a strictly convex
social indifference curve in the (W, M) plane.

15



-1.4 -1.35

Figure 3: Possibility frontier in the absence of private education, as a function of «, for
wg =1 (blue) and wy = 1.5 (red).

Table 4: Private education

Optimal value of o for v =
wy |0 025 05 06 08 1
1 1 039 020 012 0 0
1.1 |1 0.07 0.04 0.03 001 0
1.2 |0 O 0 0 0.06 0.14
12510 0 0 0 0.08 0.19
1.5 [0 0 0 0 0.14 0.39
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With private education, one observes interior solutions and a certain sensitivity to
the wage gap. When the wage gap is small (wy < 1.1), "V = 1 and o™ = 0 as in the
case without private education. However, we now obtain interior optimal values of «
for a range of values of v. Observe moreover that the optimal value of « is (weakly)
decreasing in 7. When the wage gap is large (wyg > 1.2), we have o'V = 0 while
0 < aM < 1. With our specification, "V is a corner solution for all values of wg, with
a" jumping from 1 to 0 as wy becomes large enough. On the other hand, o is not
a corner solution when the wage gap is large enough. We also obtain interior optimal
values of « for a range of values of -y, and these optimal values of o now (weakly) increase
with the weight put by the planner on social mobility. Finally, with a large wage gap
ranking of the optimal degree of elitism between “extreme” social objectives is reversed
(compared with the case without private education, or with private education but with
a low wage gap) and we obtain o'V < oM.

Figures 4-7 present the possibility frontier in the (welfare, social mobility) plane for
different values of wy ranging from 1 to 2.5. The blue curve in each figure represents
the case without private education, as in Figure 3, with « increasing from 0 to 1 as
one moves downward. If « is sufficiently large (o > &), individuals choose zero private
education spending and the blue curve also represents the possibility frontier in presence
of private education. The red curve represents the frontier when private education is
allowed and bought at equilibrium (o < @&). The intersection between blue and red
curves occurs when a = &, and the value of o decreases as one moves along the red
curve away from this intersection. The point where o = 0 is attained at the extremity
of the red curve.

When the wage gap is low (wgy < 1), the red curve stands to the left of the blue
curve. This illustrates the property that private education may be detrimental to both
welfare and social mobility when the public education system is egalitarian (o < @).
On the contrary, the red curve stands to the right of the blue curve when the wage gap
is large enough (wg > 1.1). Decreasing o from & then allows to increase both welfare
and social mobility.

The optimal pair (welfare, social mobility) is obtained by looking for the tangency
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Figure 4: Possibility frontier with private education and wy = 1.

point between possibility frontier and social indifference curves with a slope of —(1 —
v)/7. The corresponding value of the optimal « is given in Table 4. As can be seen from
Figures 4-7, the maximum value of welfare attainable is higher with private education
provided that the wage gap is large enough; a welfarist social planner then wishes to
allow for private education (and chooses an egalitarian public education system). In the
numerical examples we have looked at, maximum social mobility is always lower when
private education is allowed than when it is forbidden. Consequently, when the social
objective puts a sufficiently large weight on social mobility it may be desirable to make

private education unavailable.

6 Conclusion

We have considered two alternative objectives of education policy: utilitarian welfare

and social mobility. These two issues are often referred to in the assessment of education
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L 1 Welfare
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Figure 5: Possibility frontier with private education and wy = 1.1

systems. We have developed a simple model that studies the determination of the degree
of elitism of public education. It has shown that there may be a stark conflict between
welfare maximization and social mobility.

We have first studied the optimal degree of elitism when private educational sup-
plements are not available. Utilitarian welfare increases with the degree of elitism of
the public education system. On the other hand, elitism decreases the steady state
proportion of heterogenous dynasties (those comprised of a skilled parent and an un-
skilled child, or vice versa) which is our measure of social mobility. Consequently, social
mobility is maximized under the least elitist public education system.

Next, we have introduced the possibility that skilled parents invest in private sup-
plementary education and studied its impact on the trade-off between social mobility
and welfare. We have shown that the degree of elitism that maximizes social mobility
increases, while the welfare-maximizing degree of elitism decreases provided that the

inequality in productivity between the two types of agents is large enough. We have
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Figure 6: Possibility frontier with private education and wg = 1.15.

Mobility

Figure 7: Possibility frontier with private education and wg = 1.5.
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provided a numerical example where the ranking between the welfare- and mobility-
maximizing degree of elitism is reversed when private education is allowed — i.e., where
the public education system that maximizes social mobility is more elitist than the
one that maximizes welfare. Finally, we have shown that utilitarian welfare is always
(weakly) higher when private supplementary education is available. On the other hand,
to maximize social mobility it may be preferable to ban private supplements.

In the literature maximum social welfare has lead many authors to recommend
an elitist and regressive educational policy. In this paper we have shown that this
recommendation can be challenged when introducing considerations of social mobility.
This is not the only way an elitist policy can be questioned. Here are two examples.
First, one can deem that education not only brings more productivity but has a value
per se. If education were introduced as an argument in the individual utility function,
the case for a regressive educational policy would be weakened. Second, there is also
the effect of earnings distribution on growth. There exists a rich literature comparing
the growth incidence of two polar systems of education that can be labeled for short
egalitarian and elitist. The former one tries to induce equalization of human capital
while the latter tends to perpetuate or even exacerbate its initial inequality. Benabou
(1996) addresses the question of which system promotes faster growth. He shows that
their short run effects are ambiguous, but that in the long run the egalitarian system is
clearly desirable. This suggests that when growth is accounted for the conflict between

welfare and mobility may be less drastic than in our setting.
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APPENDIX

A Proof of Proposition 2

First, the optimal value of a cannot belong to |&, 1] because the utility of both types
of individuals is constant over this interval while the proportion of high type (and thus
high utility) individuals increases with « over this interval.

Second, the necessity of a large wy to obtain &' < 1 is established as follows. A

necessary condition to have o'V < 1 is

* W * p
p (@) >p"(1) = ———,
1+p ;JH

because o'V < & < 1. Using equations (2), (7) and (8), we obtain that

Wy 2 2p(1 — o) + 2pra’v
24+ p—wy(l—a")—aV(p+py —2p1)’

p*(c
which increases with wy. Combining these two expressions shows that a necessary

condition to obtain o'V < 1 is that

p(2(1 —pu) +pr) av
+ VW PH-
PL 1l -«

wg > 2 —

Observe that this lower bound on the value of wy increases with o'V, If this condition

w

is satisfied for some o'V < @&, it thus must also hold for oV = 0, so that a necessary

condition to obtain oV < 1 is

p(2(1 —
wH>2_p( (1 —pu) +pr)
bL

B Proof of Proposition 3

The problem is given by

max M(a) =[1—p*(a)]¢r(a),

[e%

M

where p*(«) is given by (9) and ¢ (a) by (7). Consequently, when o™ is an interior

solution it is determined by
M'(a) = =p™(a)¢r, + (1 = p)¢L(a) = 0.

22



We have that!2

sign M = sgign M
& owg - S8 Jdadwgy

d*p* op* 9¢,

- sl _GaawH +L B owyg O
Mg

so that 9?p* /0adwy < 0 is sufficient to yield da™ /Owy > 0.

Differentiating (9), the expression for p* yields

By + oS
oo 1— * 2
(1— ¢y + 1)

and

¢} ¢y, 997 * 2
(¢L6aasz - %awﬁ) (1- ¢Ijr +¢1)

82]9* B
dadwy (1— ¢+ ¢r)
2( %1 - 1) + 01 5 ) (1= 01 + 1) 55
— +
+

(1— % + o)
Py 06y, 06k
Jdadwy  Oa Jwgy

< 0.

Using the definitions of ¢; and ¢%;, (7) and (8) we obtain that

Poy _00L08u _ pr_,
Oadwy  Oa Owy 2 ’

or

(14)

which completes the proof because from (14) 9%p* /dadwy < 0 implies da™ /Owy > 0.

References

[1] Andreoni, J. (2006) Philanthropy, in the Handbook of the Economics of Giving,
Reciprocity and Altruism, ed. by S. Ch. Kolm and J. Ythier-Mercier, North Holland,

Amsterdam.

[2] Arrow, K. (1971), The utilitarian approach to the concept of equality in public

expenditure, Quarterly Journal of Economics, 85,409-415.

12VWe slightly abuse notation by expressing M and p* as functions of both & and wy and using the

symbol 9 to denote their derivatives.

23



3]

[11]

[12]

Atkinson, J. and F. Bourguignon (1982), The Comparison of Multidimensional

Distributions of Economic Status, Review of Economic Studies, 49, 183-201.

Benabou, R. (1996), Heterogeneity, stratification and growth - Macroeconomics im-
plications of community structure and school finance, American Economic Review,

86, 584-609.

Bovenberg, L. and B. Jacobs (2005), Redistribution and education subsidies are
Siamese twins, Journal of Public Economics, 89, 2005-2035.

Brett, C. and J. Weymark, (2008), The impact of changing skill levels on optimum

nonlinear income taxes, Journal of Public Economics, forthcoming.

Bruno, M. (1976), Equality, complementarity and the incidence of public expendi-
ture, Journal of Public Economics, 5, 395-407.

Cremer, H. and P. Pestieau (2006), Intergenerational transfers of human capital

and optimal income taxation, Journal of Public Economic Theory, 8, 529-545.

Cremer, H. , P. Pestieau and M. Racionero (2008), Unequal wages for equal utilities,

unpublished.

De Fraja, G. (2002), The design of optimal education policies, Review of Economic
Studies, 69, 437-466.

Gottschalk, P. and E. Spolaore (2002), On the Evaluation of Economic Mobility,
Review of Economic Studies, 69, 191-208.

Grossman, H. and M. Kim (2003), Educational Policy: Egalitarian or Elitist?,
Economics & Politics, 15 (3), 225-246.

Hammond, P. (1987) Altruism, in New Palgrave: a Dictionary of Economics, ed.

by J. Eatwell, M. Milgate and P. Newman, McMillan, London.

Hanushek, E. and L. Woessmann (2007), The role of school improvement in eco-

nomic development, CESifo DP 1911.

24



[15]

[16]

[17]

Hare, P.G. and D. Ulph (1979), Education and income distribution, The Journal
of Political Economy, 87, 5193-5212.

Tannelli, C. and L. Paterson (2005), Does Education Promote Social Mobility?,
CES Briefings No. 35, Edinburgh.

Jesson, D. (2007), A ladder of Opportunity? The pupil intake and per-
formance of England’s grammar schools, Research in Public Policy, 5, Cen-
tre For Market And Public Organisation, University of Bristol, available at
http://www.bris.ac.uk/Depts/CMPO /bulletin/mpoissuel 7.pdf

Maldonado, D. (2007), Education policies and optimal taxation, International Tax

and Public Finance,

Mejia, D. and M. St-Pierre, 2008. Unequal opportunities and human capital for-
mation, Journal of Development Economics, 86(2),395-413,

OECD (2007) Education at a Glance, Paris
Speciale, B. (2007), Are educational policies elitist?, unpublished mimeo.

Ulph, D. (1977), On the optimal distribution of income and educational expendi-
ture, Journal of Public Economics, 8, 341-356.

25



2008/69.

2008/70.

2008/71.

2008/72.

2008/73.

2008/74.

2008/75.

2008/76.
2008/77.

2008/78.

2008/79.

2008/80.

2008/81.

2008/82.

2008/83.
2008/84.

2009/1.
2009/2.

2009/3.
2009/4.

2009/5.

2009/6.

2009/7.

2009/8.

2009/9.
2009/10.

2009/11.

2009/12.

Recent titles
CORE Discussion Papers

Yuri YATSENKO and Natali HRITONENKO. Discrete-continuous analysis of optimal
equipment replacement.

Michel JOURNEE, Yurii NESTEROV, Peter RICHTARIK and Rodolphe SEPULCHRE.
Generalized power method for sparse principal component analysis.

Toshihiro OKUBO and Pierre M. PICARD. Firms' location under taste and demand
heterogeneity.

Iwan MEIER and Jeroen V.K. ROMBOUTS. Style rotation and performance persistence of
mutual funds.

Shin-Huei WANG and Christian M. HAFNER. Estimating autocorrelations in the presence of
deterministic trends.

Yuri YATSENKO and Natali HRITONENKO. Technological breakthroughs and asset
replacement.

Julio DAVILA. The taxation of capital returns in overlapping generations economies without
financial assets.

Giorgia OGGIONI and Yves SMEERS. Equilibrium models for the carbon leakage problem.
Jean-Frangois MERTENS and Anna RUBINCHIK. Intergenerational equity and the discount
rate for cost-benefit analysis.

Claire DUJARDIN and Florence GOFFETTE-NAGOT. Does public housing occupancy
increase unemployment?

Sandra PONCET, Walter STEINGRESS and Hylke VANDENBUSSCHE. Financial constraints
in China: firm-level evidence.

Jean GABSZEWICZ, Salome GVETADZE, Didier LAUSSEL and Patrice PIERETTI. Pubic
goods' attractiveness and migrations.

Karen CRABBE and Hylke VANDENBUSSCHE. Are your firm's taxes set in Warsaw? Spatial
tax competition in Europe.

Jean-Sébastien TANCREZ, Benoit ROLAND, Jean-Philippe CORDIER and Fouad RIANE.
How stochasticity and emergencies disrupt the surgical schedule.

Peter RICHTARIK. Approximate level method.

Cagatay KAYI and Eve RAMAEKERS. Characterizations of Pareto-efficient, fair, and strategy-
proof allocation rules in queueing problems.

Carlo ROSA. Forecasting the direction of policy rate changes: The importance of ECB words.
Sébastien LAURENT, Jeroen V.K. ROMBOUTS and Francesco VIOLANTE. Consistent
ranking of multivariate volatility models.

Dunia LOPEZ-PINTADO and Juan D. MORENO-TERNERO. The principal's dilemma.

Jacek B. KRAWCZYK and Oana-Silvia SEREA. A viability theory approach to a two-stage
optimal control problem of technology adoption.

Jean-Frangois MERTENS and Anna RUBINCHIK. Regularity and stability of equilibria in an
overlapping generations model with exogenous growth.

Nicolas GILLIS and Frangois GLINEUR. Using underapproximations for sparse nonnegative
matrix factorization.

Michel M. DENUIT, Louis EECKHOUDT and Mario MENEGATTI. Correlated risks,
bivariate utility and optimal choices.

Michel M. DENUIT, Louis EECKHOUDT and Mario MENEGATTI. Adding independent risks
in an insurance portfolio: which shape for the insurers' preferences?

Antoine BOMMIER and Stéphane ZUBER. The Pareto principle of optimal inequality.

Raouf BOUCEKKINE, Jacek B. KRAWCZYK and Thomas VALLEE. Environmental
negotiations as dynamic games: Why so selfish?

Théophile T. AZOMAHOU, Raouf BOUCEKKINE and Phu NGUYEN-VAN. Promoting clean
technologies under imperfect competition.

Patrice PIERETTI and Skerdilajda ZANAJ. On tax competition, public goods provision and
jurisdictions' size.



Recent titles

CORE Discussion Papers - continued

2009/13. Jeroen V.K. ROMBOUTS and Lars STENTOFT. Bayesian option pricing using mixed normal
heteroskedasticity models.

2009/14. Gauthier de MAERE d'AERTRYCKE and Yves SMEERS. The valuation of power futures
based on optimal dispatch.

2009/15. Thierry BRECHET, Tsvetomir TSACHEV and Vladimir M. VELIOV. Prices versus quantities
in a vintage capital model.

2009/16. Frangois VANDERBECK and Laurence A. WOLSEY. Reformulation and decomposition of
integer programs.

2009/17. Marc FLEURBAEY, Erik SCHOKKAERT and Koen DECANCQ. What good is happiness?

2009/18. David DE LA CROIX and Michel LUBRANO. The tradeoff between growth and redistribution:
ELIE in an overlapping generations model.

2009/19. Thierry BRECHET and Fabien PRIEUR. Can education be good for both growth and the
environment?

2009/20. Giacomo SBRANA and Andrea SILVESTRINI. What do we know about comparing aggregate
and disaggregate forecasts?

2009/21. Marc GERMAIN, Henry TULKENS and Alphonse MAGNUS. Dynamic core-theoretic
cooperation in a two-dimensional international environmental model.

2009/22. Claude D'ASPREMONT and Rodolphe DOS SANTOS FERREIRA. Household behavior and
individual autonomy.

2009/23. Helmuth CREMER, Philippe DE DONDER and Pierre PESTIEAU. Education and social
mobility.

Books

H. TULKENS (ed.) (2006), Public goods, environmental externalities and fiscal competition. New York,
Springer-Verlag.

V. GINSBURGH and D. THROSBY (eds.) (2006), Handbook of the economics of art and culture.
Amsterdam, Elsevier.

J. GABSZEWICZ (ed.) (2006), La différenciation des produits. Paris, La découverte.

L. BAUWENS, W. POHLMEIER and D. VEREDAS (eds.) (2008), High frequency financial econometrics:
recent developments. Heidelberg, Physica-Verlag.

P. VAN HENTENRYCKE and L. WOLSEY (eds.) (2007), Integration of Al and OR techniques in constraint
programming for combinatorial optimization problems. Berlin, Springer.

P-P. COMBES, Th. MAYER and J-F. THISSE (eds.) (2008), Economic geography: the integration of regions
and nations. Princeton, Princeton University Press.

J. HINDRIKS (ed.) (2008), Au-dela de Copernic: de la confusion au consensus ? Brussels, Academic and
Scientific Publishers.

CORE Lecture Series

C. GOURIEROUX and A. MONFORT (1995), Simulation Based Econometric Methods.

A. RUBINSTEIN (1996), Lectures on Modeling Bounded Rationality.

J. RENEGAR (1999), A Mathematical View of Interior-Point Methods in Convex Optimization.

B.D. BERNHEIM and M.D. WHINSTON (1999), Anticompetitive Exclusion and Foreclosure Through
Vertical Agreements.

D. BIENSTOCK (2001), Potential function methods for approximately solving linear programming
problems: theory and practice.

R. AMIR (2002), Supermodularity and complementarity in economics.

R. WEISMANTEL (2006), Lectures on mixed nonlinear programming.



