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Abstract

Educational assortative matching encourages individuals to acquire
education so as to increase the probability of marrying a high-income
partner. But since everyone is more educated, the chances of a good
match do not change. Hence over-education emerges, as in absence
of educational assortative matching individuals could reach their opti-
mal level of education by exploiting less educational resources. QOwver-
education is stronger the higher the probability of educational assortative
matching, the larger the relative importance of the partner’s income in
determining utility and ability levels, and the lower the cost of education.
Government intervention can reach a socially efficient level of education

through either a tax on education or income.

JEL Numbers: 121, J12

Keywords: educational assortative matching, over-education.

[Very Preliminary]

*I would like to thank my advisor Professor Gianni De Fraja for his continuous support
and encouragement. I am also grateful to Ludovic Renou and Suresh Mutuswami for helpful
comments. A previous version of this paper has been presented to the University of Leicester
PhD Conference, 2009. All errors are mine.

TUniversity of Leicester, Department of Economics Leicester, LE1 7TRH, UK; University
of Rome “La Sapienza”, Via del Castro Laurenziano 6, Rome, Italy; email: at198@le.ac.uk.



1 Introduction

In the last decades, the educational attainments of labor force in US and Eu-
rope have increased more rapidly than the skill requirements of available jobs
(Vaisey, 2006, Moro Egido and Budria, 2007). The phenomenon by which indi-
viduals perform jobs for which they are overqualified is called “over-education”.
Although a large empirical literature concerned in measuring over-education!
have been developing, there have been few contributions in order to understand
the reasons behind it.

This paper proposes an explanation for the existence of over-education,
based on the idea that acquiring education has two main effects. First, it
increases income directly. Second, it increases the chance to marry someone
met at school.

The school is one of the first places where people create their own social
networks. At school they meet people, make friendships and social connections,
and spend the most part of their youth. Youth is also the period where they are
likely to fall in love and to find their own partner, thus there is a certain prob-
ability to meet the partner in the school environment. Partners met at school
share similar education levels. We refer to the positive correlation in education
levels between partners as “educational assortative matching”?. Several stud-
ies have shown strong evidence of increases in the educational resemblance of
spouses since at least the 1940s (Kalmijn 1991a, 1991b; Mare 1991; Pencavel
1998; Quian, 1998, Qian and Preston 1993; Smits et al. 2000, Schwartz and
Mare, 2005). Educational assortative matching reflects similarities between
partners in their innate ability, since ability is similar in individuals who share
the same school experience. Our idea is that the presence of educational assor-
tative matching is the key point to understand the existence of over-education.

We build up a model of education and marriage market where the partner’s
income positively affects the individual’s utility. Individuals maximise their

expected utility with respect to education taking into account the expected

!For discussions, see Hartog, 2000 and McGuinness, 2006.

2The expression “assortative matching” has been coined by Gary Becker (1973), and it
alludes to a relationship (either positive or negative) between characteristics of partners. As
we refer to the similarity in level of education between partners, we specify that assortative
matching is “educational”.



matching in the marriage market, which can be random or assortative. The
probability of educational assortative matching is exogenous and depends on
the customs and the culture of the society considered. In the presence of edu-
cational assortative matching, acquiring education both increases income and
the probability to marry a high-income partner. In fact, the more an individual
acquires education, the more likely his or her partner will have high education
and hence high income. This gives an incentive to increase the quantity of edu-
cation acquired. Over-education is defined as the difference between the actual
level of education and the level of education without educational assortative
matching.

Our results suggests that educational assortative matching increases the
quantity of education acquired to an inefficient level from a social point of
view. If educational assortative matching were not present, individuals would
reach their optimal level of education by using fewer educational resources.
Over-education is stronger the larger the probability of educational assortative
matching, the higher the relative importance of the partner’s income in deter-
mining utility, the higher the ability levels of individuals, and the lower the
rate cost of education.

What determines these results? The probability to be well-matched in the
marriage market is affected by relative income, since individuals compare the
potential partners’ incomes between them. At the same time, the presence
of educational assortative matching leads everyone to acquire more education.
Hence, even if the absolute levels of education increase, the relative levels of edu-
cation between individuals remain the same, and the probability to be matched
with a high-income partner does not change. This approach is in the flavour
of Akerlof (1976), where workers signal their ability through their fastness at
work. In order to look abler, workers of a given ability work faster than they
would. In our model, individuals observe the partner’s education level as a
signal of ability, and in order to look abler they acquire more education than
they would.

Then we consider whether public intervention make individuals to reach
the socially efficient level of education. We illustrates alternatives interven-
tions through either a tax on education or a proportional tax of income. Both

interventions can correct over-education, even though to apply the optimal tax



on education would require to know the individual’s ability, while this is not
necessary for the optimal tax on income.

To our knowledge, over-education has not been largely developed from a
theoretical perspective, with few notable exceptions. Frank (1978) investigates
the differentials in wages between men and women as a consequence of fe-
male overqualification. This is not caused by employers’ discrimination against
women but by family location decisions, since a family is more likely to move
close to better jobs for husbands, sacrificing the wife’s opportunities. Hence
the role differences between men and women are essential for their results, and
over-education is generated by a job search process. Compared to this paper,
we abstract away from both gender differences and job search.

In Lommerud (1989), over-education occurs as individuals care about social
status, represented by the relative income. Lommerud uses a tax on income
in order to tax away differences in status, and on the other hand consider a
subsidy on education slightly lower the tax on income in order to prevent the
tendency to over-invest in education. In our model, we cannot correct the
cause of over-education directly. Instead, through a tax either on education or
income we affect the return to education: assortative matching is unaltered,
but individuals acquires a first best quantity of education.

Konrad and Lommerud (2000) explain over-education through a household
bargaining model where the young choose individually their level of education
and, once married, they sacrifice their returns in education in favour of an
optimal level of family public goods (i.e., to spend time with children, partner,
and so on). Over-education emerges because the educational decisions affects
the threat point of spouses. To over-invest in education is inefficient in order
to optimise the quantity of the family public good, but leads to increase the
threat point so as to be in an advantaged position in the household bargaining.
In our model individuals choose separately their educational levels but there is
not a cooperative game during the marriage life, and we do not consider the
existence of family public goods.

This paper also shares in common with Peters and Siow (2001), Baker
and Jacobsen (2005), Iyigun and Walsh (2005), Chiappori et al.(2006) and
Nosaka (2007) the link between education, marriage and assortative matching.

However, our key questions are whether the quantity of education acquired is



socially efficient and whether over-education emerges. Thus, we focus on how
education is affected by the other aspects.

The remainder of the paper is organized as follows: Section 2 describes the
model, the marriage market and the problem of educational choice. Section
3 shows the results. Section 4 illustrates government intervention. Section 5

concludes.

2 The model

We consider a continuum of individuals, with measure normalised to 1. Indi-
viduals differ in ability, denoted by 6 and distributed according to density f (6)
with cumulative distribution function F'(f) and positive support in an interval

[0,0] € RT. We refer to ability as every innate characteristic that contributes
to the income potential. Let ; be the ability level of the individual i € [6, 6].

There are two periods. In the first period, individuals attend school and
decide the quantity of education to acquire. Education increases income in the
second (working) period. Education is a variable e > 0. For every i € [0, 0], we
denote as e; the quantity of education acquired by i. Education is costly for
individuals. The utility cost of education depends on the quantity of education
acquired. For every i € [0, 0], we denote the utility cost of education as C/(e;) =
c%, where ¢ > 0.

In the second period, individuals work and are matched in the marriage
market. The individual 4’s income is denoted® by vy; (e;,6;) = e;0;. In the
marriage market, every individual is matched with another individual. For
every i € [0,0], we denote by p € [0,0],p # i the partner of i. The partner’s
income is represented by v, (e,,6,) = e,0,, where e, and 6, denote the partner’s
education and ability, respectively.

We assume that an individual’s utility is determined by the own income,
the partner’s income and net of the cost of education. Thus, the utility of 7 is
given by: )

U; (e:,0i,ep,0,) = €:0; + aeyd, — c%, (1)

3Note that this formulation implies that education increases earnings more for abler in-

st 9yi(ei,ti)
dividuals, as 00, 0%, > 0.




where « € [0, 1] represents the relative importance of the partner’s income in
determining the individual’s utility. We analyse the first and the second period

in reverse order.

2.1 Marriage market

We start by describing the matching in the marriage market faced by individ-
uals. According to equation (1), individuals prefer to be matched with a high-
income partner, as this would increase the individual’s benefit. The matching
with a counterpart can be of two types: assortative’ or random. Assortative
matching occurs when an individual meets the partner at school. In this case
partners share the same education levels. Every matching that occurs out of
school is random. Here, the choice of education is not linked to the kind of
matching.

Let 8 € [0, 1] denote the exogenous probability that the matching is assor-
tative. The size of 8 depends on the customs and the culture of the society
we are considering. For instance, let us consider the differences between at-
tending university in a campus or through a “distance-learning” program. In
the first case, students spend time together, attend the same courses, share the
same issues, and live in the same student accommodation. These individuals
are more likely to incur in assortative matching. In the case of the distance
learning program, individuals do not meet school friends, do not move into the
campus, thus they are more likely to incur in random matching. Hence, if the
campus system is more common in a given population, [ is high, while where

the distance-learning system is more common, [ is low.

2.2 Educational choice

During the first period, individuals decide the quantity of education to acquire.
The future matching in the marriage market affects educational decisions
today: in fact, in the case of assortative matching, an individual obtains in-

formations about education and ability of the partner during the first period,

4Along the model, we simplify the terminology by referring to “assortative matching”
meaning “educational assortative matching”.



while in the case of random matching the individual can only guess the partner’s
characteristics.

In the case of assortative matching, every individual is matched with a
partner of same education level, thus e, = e;. Consequently, by increasing the
quantity of education acquired in the first period it is possible to increase the
probability to be matched with a partner with high education (who will obtain
a high income in the second period). Hence individuals may want to acquire
more education in order to improve the probability of being married with a
high-income partner.

In the case of random matching, an individual have no information about
the partner’s ability, thus the partner’s expected ability is determined by 6,,,
the average ability of the population: 6, = 0,, = f[ﬁﬁ] e 0.1(0)d0.

With assortative matching, during the first period individuals can infer
exactly the partner’s level of ability through his of her education level. For
showing it, let us suppose that F (6,) is the education level of a partner with
ability 6,,and also that F”(6,) > 0. We suppose that individual i acquires a
generic level of education é. Since we are in assortative matching, this individ-
ual will be matched with a partner with ability with education F' <é> Hence

individual ¢ can infer the partner’s ability 6 as the inverse image of F (é), SO

§ = F~'(é). If this holds, we can rewrite equation (1) as:

0; + 0 (1= ) () + 6 (F1(2))) — - 2)

In the equilibrium we consider, all type ¢ individuals make identical choices,
and so (2) is the expected utility in each type i individuals. The first part of
equation (2) is the total benefit given by the individual’s income, the second
part is the total benefit given by the partner’s income, and finally the third part
is the total cost of education. The second part of (2) can be in turn decomposed
into two parts: (i) a(1 — ) (epfar), Which represents the partner’s expected
income with random matching, and (ii) af (éF~'(é)), which represents the

partner’s expected income with assortative matching. The decision problem is:

max é0; + o ((1 = B) (epbaw) + B (&F71(8))) — c=. (3)



The first order condition of problem (3) is:

0; + af (Fl(é) + é%Fl(é)) — =0 (4)

For simplicity, let us call F'~1(¢) = g(é). In equilibrium, é = e;, the first

order condition is:

biaf (gle) + exgiofer)) = ces = 5)

The following Lemma shows the solution of equation (5).

Lemma 1 For every i € [0, 5], the level of education in equilibrium is e; =
(1+208)0;

Proof. See Appendix. =
Note that £ (6;) > 0 holds only if €;is an increasing function. Differentiat-
ing e;with respect to 60; yields:

0 (14+2ap)6; (14 2ap) -
00; c c

0,
which confirms the initial assumption.

2.3 Definition of over-education

We showed that individuals optimally choose a level of education e; that allows
them to maximise, according to the cost of education, both their future incomes
and the probability to be matched with a high-income partner.

Now consider 8 = 0. This can be imagined as a situation where education
is individually acquired (e.g. distance-learning course for everybody), so indi-
viduals cannot meet their partners at school. Now the first order condition of
(3) is:

0; = ce;, (6)

and the solution of (6) is e = %. As 3 € [0,1], e* is lower than €. This
is intuitive. Without assortative matching, potential partners do not observe



in the first period the individuals’ education level, therefore individuals have
no reason to try to look abler to them. The increased quantity of education
they used to acquire was optimal only because everyone were acquiring more
education. We refer to the equilibrium with no assortative matching as first
best equilibrium, since agents would reach their optimal quantity of education
by employing less educational resources. Over-education is defined as the dif-
ference in quantity of education between the level of education in equilibrium

e and the level of education with no assortative matching e*.

Definition 1 Let Ae = e — e*. Ae is defined as the level of over-education.

3 Results

We start this section by showing the level of over-education in this economy.

Proposition 1 Let Ae be the level of over-education. This is given by Ae =

2a30;
-

Proof. It follows by the difference between e; and e: Ae = e —e* =

(1+2a)0; _ 0 2a30;
c c ¢

Figure 1 shows the level of education in equilibrium, with no assortative

matching and the level of over-education. The optimal quantity of education,
given by the point where the marginal benefit equates the marginal cost, is
reached to a higher level of education compared to the case with no assortative
matching.

The intuition of why over-education emerges with assortative matching is
the following. Assortative matching increases the chance to marry a partner
with same level of education, then everyone studies more in order to increase
the probability to be married with a high-income partner. With no assortative
matching, everyone studies less and so the probability to be married with a
high income partner does not change. Hence, without assortative matching
it would be possible to obtain the same result in terms optimal choice, but

employing less educational resources, thus improving social welfare.



FIGURE 1 € Education with no assortative matching
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3.1 Comparative static

We now illustrate what happens to the equilibrium after a variation in the
probability of assortative matching, in relative importance of the partner’s
income in determining utility, in ability levels and in the rate cost of education.

The following proposition summarises these comparative static properties.

Proposition 2 An increase either in assortative matching or in the relative
importance of the partner’s income in determining utility leads to an increase in
over-education. Also, the more an individual has high ability level, the more he
or she will be affected by over-education. Finally, as the rate cost of education

increases, the level of over-education diminishes.

Proof. Differentiation of Ae with respect to 3, a, ¢ and c yields & ‘Me =

20‘91 > 0, %Aof = 2ﬁ02 > 0, %@e = 20‘5 > 0, BaA: = 20‘5 < 0, respectively. l

The first part of Proposition 2 establish that, as assortative matching and

importance of partner’s income in determining utility increase, so over-education
grows stronger. Both effects are intuitive: in a society where individuals are
more likely to meet their partner from their school friends (5 high), their opti-
mal level of education will be higher. Moreover, as the relative importance of

10



the partner’s income in determining utility increases, individuals invest more in
education since to stay with a partner with high ability level is more valuable:
this aspect leads to further over-education.

The second part of the proposition reveals that, the higher the ability level
of an individual is, the higher the level of over-education. In order to compete
for a better match between people with high ability levels, the quantity of
education to acquire needs to be higher than between individuals with low
ability levels.

Finally, the last part Proposition 2 says that the rate cost of education

reduces the level of over-education.

4 Government intervention

In this section, we assume that there is a government whose objective is to
reach the socially efficient level of education. To reduce over-education, the
government evaluates to levy a tax.

Consider first a tax based on the quantity of education acquired. For every
i € [0,0], the tax on education is T = te;, where ¢ is the tax rate. Thus, for

every i € [0, 0], the problem becomes:

arg max el +a (1 —B) (epbaw) + B (eig(e;))) — 062—i — te;. (7)

€

The first order condition of (7) is:

0; + af (g(ei) + eiﬁg(ei)) =ce; + 1. (8)

The following proposition show the solution of equation (8).

Lemma 2 For everyi € [0, 0], the level of education in equilibrium with a tax
(0:—t)(1+203)

on education is et = -

Proof. See Appendix. m
In order to reach the first best level of education, the quantity of education
acquired with taxation needs to be equal to e*, thus w = % By

explicating ¢ we find the optimal tax rate.

11



Proposition 3 The optimal tax on education is T' = et*, where t* = 22;8%

An alternative solution can be to levy a proportional tax on income. We
denote the proportional tax rate as 7. For every i € [f, 6], the problem is:

arg max el (1 —7) 4+ a((1—75) (epba) + 5 (aeig(e;))) — c%. 9)

€

The first order condition of (10) is:

d
0; + B (g(ei) + 61@9(@')) = ce; + 70;, (10)

and the level of education is determined by the following Lemma

Lemma 3 For every i € [0,0], the level of education in equilibrium with a

. ) . 0,(1—
proportional tax on income is el = %

Proof. See Appendix. m
As before, we equate this level of education with the socially efficient level,
T 0;(1—1+Ba)

€.

6 . . . . .
i p = “t. By explicating 7 we find the optimal taxation on income.

Proposition 4 The optimal proportional tax on income is 7° = [a.

Figure 2 shows the equilibrium where either e;t* or 7* are levied. In both
cases, the tax corrects the distortion given by the presence of assortative match-
ing by affecting the individual return to education. The presence of assortative
matching still makes individuals to acquire education to improve the probabil-
ity to a wealthier marriage, but now they acquire less education as their future
income is diminished.

The implementation of the tax on education presents problems. To establish
the level of t* it is necessary to know the probability of assortative matching
and the ability of individuals. While to measure the probability of assortative
matching is possible, even if this can give debatable results (it can be con-
troversial the way to measure it), the government cannot obtain informations
about the individuals’ ability. Choosing a level of ability as a benchmark, such

as the average ability, may create more distortions. It is not going to solve

12



FIGURE 2 ce +t MC with tax on education
ce + 70i MC with tax onincome

cg N cei +t or cg +10i

cq

™ g rabfile)re 96K
% dg 3

over-education to abler individuals, who are the more affected by the problem,
and gives an incentive to less able individuals to study less.

On the other hand, the proportional tax on education is totally based on the
probability of assortative matching and the importance of the partner’s income
in determining utility, thus it presents less problems in its implementation.

5 Concluding remarks

The paper derives the role of assortative matching in educational decisions. In-
dividuals choose their level of education for increasing both their own income
and the probability to marry a high-income partner. The pursuit of the latter
occurs by the existence of educational assortative matching, and leads individ-
uals to acquire a greater level of education. Nevertheless, since in the marriage
market the relative and not the absolute level of education matters, the in-
creased investment in education does not improve the chance in the marriage
market. Hence the optimal level of education acquired would be socially effi-
cient without the effects of assortative matching, as less resources would have

been employed for obtaining the optimal quantity of education. We define the

13



difference between the optimal level of education with and without educational
assortative matching as over-education.

Over-education is increasing as assortative matching, the importance of the
partner’s income in determining utility and the level of ability increase, while
it is decreasing as the rate cost of education increases.

Finally, we consider whether a public intervention can correct over-education.
We illustrates alternatives interventions through a tax on education or a pro-
portional tax on income. Both interventions can reach the socially efficient
level of education, although the tax on education presents more difficulties in
the implementation.

An interesting extension of this paper may be to consider also assortative
matching in terms of social class between partners Although educational and
social class assortative matching are positively correlated, individuals with dif-
ferent social background may acquire the same level of education. Introducing
assortative matching by social class may have different effects according to the
social group we regard. On the one hand, the opportunity cost to acquire more
education is generally higher for advantaged individuals since, for instance,
they may have better job opportunities through the parental network. On the
other hand, this can strengthen the effect on over-education for disadvantaged
people, as assortative matching by social class is a further barrier in the at-
tempt to improve the marriage matching through education. The introduction
in our framework of assortative matching by social class is left for future work.

14
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Appendix: proofs

Proof of Lemma 1

We start from equation (5):

d
91' + Oéﬁ (g(€1> + ezgg(el)) — ce; = 0.

Since 0; = g(e;) we substitute 6;:

gle:) +apB (g(ei) - eid%ig(ei)) = ce;.

16



This is a linear differential equation. First, we explicit 7-g(e;):

i

0 _cei— (1 +aB)g(e)
aei (g (62)) - aﬂei ’

then, we bring %g (e;) in the LHS:

d i
EL00 (e + 5 (g o) = o

If we multiply both sides for exp{% Ine;}, we have, in the LHS, the
(1+aB)
derivative of g (e;) e; " with respect to e;:

(1+ ap)

exp{*— 2 ne) (%g () + a% (9 (ei))) - exp{%ln e} (Of;;) ,

Jert P med (C5 g4 5 twen) = [ewt P mey (55,

af afe;
(+ap) (1+ap) CGZ
g (e;)exp{lne; ** } = / (eXp{lnei o )

afe;
(1+2ﬁaﬁ)
(14+ap) ce. ©
e)e; 0 = :
g(ei)e; 14 2ap

By explicating e;, we obtain e; = M. Note that g (e;) = 6;, hence
we can rewrite e; = %.I

Proof of Lemma 2

The first order condition of (7) is:

d
HZ' + 046 (g(ez) + 61£9(61)> = ce; + t.

Before to start, since 0; = g(e;) we substitute 6;:

glei) +ap <9(€z’) + €i£g(6i)) = ce; + t.
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This is a linear differential equation. First, we explicit 7-g(e;):

d e+t —(1+aB)g(e)
d_ei (g (62)) - ozﬁel- )

then, we bring %g (e;) in the LHS:

1 d i
EL00 e+ oL (g ) =

If we multiply both sides for exp{% Ine;}, we have, in the LHS, the

(1+ap)
apB

derivative of g (e;) e, with respect to e;:

d i
exp{% Ine;} (%9 (ei) + T (9 (61))) = eXp{% e} (i‘iﬁ:t) 7
] 1 d 1 i
/exp{—( Z;‘ﬁ) Ine;} (—( ;;ng(ei) G (ez-))) = /exp{%lnei} (CZﬁJ;t)’
(1+a8) (1+aB) )
g (e;)exp{lne;, ** } = / (exp{lnei " }%)’
(1+aB) S 1+ap
gle)e, ™ = irTﬁ e

By explicating e; and noting that g (e;) = 6;, we obtain e; = w.l

Proof of Lemma 3
The first order condition of (9) is:

d
0;(1—7)+ pa (g(ei) + ei%g(ei)) —ce; =0.

Before to start, since 0; = g(e;) we substitute 6;:

g(e;) (L = 74) + Bag(e:) + 5@€idieg(€i) —ce; = 0.
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This is a linear differential equation. First, we explicit 7-g(e;):

i

i ¢ ge)(1—7+ )
d_elg<62) - ﬁ_Oé - 5@@ ’

then, we bring %—O‘ef)g (e;) in the LHS:

(1—7+ Ba) d c

Bare, g(ei) + d_eig(ei) = Ba’

If we multiply both sides for exp{(l_;—zﬁo‘) In(e)}, we have, in the LHS, the

(1+ap)

derivative of g (e;) e; " with respect to e;:
L e e e
[ et o Um0 g BT ey Ly
JentE= )
explln(e 5 )gte) =c [ e"p““(;:wa)),
g (ei) 6;1‘%@ =c S

(1—7+Ba)

By explicating e; and noting that g (e;) = 6;, we obtain e; = Ml_—zwa).l
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