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School choice in Spain:
theory and evidence

Caterina Calsamiglia

1. Introduction

In Spain public education starts at age 3, when
children start preschool. At this point families have
to choose the school that their children will attend,
preschool, elementary school and sometimes even
secondary school and high school. In principle
choice is warranted to children’s families given the
importance of this decision and its relevance to
guarantee the equality of opportunity of the sys-
tem. In education, as in other circumstances, there
are different approaches that can be taken, both
on the parents and on the schools’ side, and the
agreement between the two is crucial for the suc-
cessful education of children.

In a study carried out in Israel, Victor Lavy
(2010) shows that allowing parents to choose
the school for their children improves the per-
formance of these children, compared to that of
children from comparable neighborhoods where
choice was not allowed. On the other hand, Brin-
dusa Anghel and Antonio Cabrales, from Uni-
versidad Carlos III, in a chapter of the FEDEA
monograph “Talent, effort and social mobility”,
study the determinants of the success of primary
schools in Spain and note that the participation of
parents through the APMA (Asociacion de Madres
y Padres de Alumnos or Parents’ Association) is
an important determinant of the performance



of a school. And last, but not least, expressing
preferences, families are implicitly evaluating the
schools and forcing a regenerating process in the
educational system.

Although families in Spain can, in principle,
choose the school for their children, in practice
many families are unable to get their children into
the school that they prefer most. This is because
demand for some schools exceeds the number of
places available. Therefore, a set of rules needs to
be determined to decide who should access the
school and who should opt for an alternative.

The implementation of this selection process
usually takes the following format. Families submit
a list with a ranking of schools between February
and March. Once the preferences are collected,
the allocations are determined following the set
of norms and according to the submitted prefer-
ences. This set of norms generates a complicated
strategic game that families are forced to play to
determine the school for their children. The main
issue raised by the current set of norms is that the
optimal strategy for families is rarely to state the
true ranking of schools. This is because stating a
modification of the true ranking can result in be-
ing allocated to a better school than by stating the
true ranking.

Briefly the mechanism can be described as fol-
lows. Once lists with families’ preferences have
been submitted, all applicants are allocated to their
first choice. If the number of applicants is larger
than the number of places for a certain school
applicants are given points following a scale that
depends mainly on the existence of siblings in the
school and distance to the school. Those appli-
cants with the highest number of points are ac-
cepted and the rest rejected. Ties in the number
of points are broken through a lottery. Applicants
rejected from their first choice opt for a place in

the next school with free places in their submit-
ted ranking. If there are more applicants than free
places, allocation is made randomly within the ap-
plicants. The process continues until all children
have an assigned place in some school.

This system implies that once a family has
been rejected for its first choice, options of get-
ting a place in lower-ranked schools are greatly
reduced if rejected from your first choice. This
forces families to exclude schools that they like
but where chances of being admitted are small.
The risk of asking for a highly requested school
and being left with few spots in the remaining
schools is too large for families to take. The prob-
lem can be illustrated through a simple example.
Consider a family that lives in the district of school
B, but its preferences are such that school A is
preferred to school B, which in turn is preferred
to school C. Hence, A>B>C. If this family submits
its true ranking and school 4 is overrequested by
families that live in the neighborhood, the family
will be rejected from school A. Moreover, if school
B is filled up in the first round, the family will
end up having to go to school C. As a result, the
family might be ultimately better off by submitting
a ranking where school B is ranked higher than
school A (instead of the family’s true preferences).
This way the family has a chance of being accept-
ed in school B given the priority it gets because of
living in the neighborhood. Submitting a list that
does not reflect the family’s preferences therefore
may increase the family’s chances to get into a
school they like better.

The importance of this problem requires an ex-
haustive analysis both at the theoretical and em-
pirical level. This is the goal of the present opus-
cle. The first part revises our knowledge about the
literature and in particular of the mechanism used
in Spain, its problems and its potential solutions.
The second part exploits a natural experiment oc-



curred in Barcelona to shed some light on the em-
pirical relevance of the strategic problem gener-
ated by the mechanism.

The main conclusion to be drawn is that the
risk of not getting the first choice leads families to
apply for the safest option, that is, their neighbor-
hood school.

2. The literature on school
choice: lessons from theory and
experimental evidence

The problem of assigning children to schools
is a particular case of a more general problem re-
ferred to as a two-sided matching problem, where
indivisible elements of two sets (one in each side
of the market) need to be matched. Examples of
this kind of problem include situations like the
marriage market, the assignment of students to
college, of medical interns to hospitals, or of kid-
neys donors to recipients. The assignment can
be done in a decentralized manner, where both
sides look independently for their best match, or
through a centralized process, where preferenc-
es are submitted by both sides and an algorithm
obeying a set of norms decides the final matching,
as in the case of school choice.

The process briefly described above, which
will be at the center of this document is a cen-
tralized market. Gale and Shapley (1962) were
the first to formalize a similar problem known as
the college admissions problem. We have two sets
of individuals, in that case places in universities
and students, that need to be paired. Individuals
of each side of the market have preferences over
the elements in the other side of the market with
which they need to be paired. In this type of mar-
ket there do not exist prices and therefore alterna-

tive rules are needed to determine the final allo-
cation. Alvin Roth (1984) studied the problem of
assigning medical interns to hospitals and started
a long and influential literature in the field of mar-
ket design for these type of market.

In general the literature assumes that both sides
of the market are strategic, in the sense that agents
on both sides have to decide the list to submit and
can thereby affect the final allocation. The case of
school choice is different because schools are not
strategic, since they do not have a say in the fi-
nal allocation of students. Schools’ preferences are
substituted by priorities, which determine for each
school an order of the students depending mainly
on whether they have siblings in the given school,
whether they live in the school district and other
socioeconomic circumstances. Therefore families
are the only strategic agents in this two-sided
matching market to which school places need to
be allocated.

Abdulkadiroglu and Sonmez (2003) adapt
the college admissions problem to the specifics
of school choice. In particular, they analyze the
properties of the Boston mechanism, which is
very similar to the mechanism used in Spain.!

They show that the mechanism is not strategy
proof; meaning that is not the best strategy for each
individual to submit their true preferences, and
that the optimal strategy depends on what other
individuals are doing. Excluding some schools or
changing the order may lead to a better allocation
than being truthful. Their work offers two alterna-
tive mechanisms, which are again modifications
of well known ones. The first is the Deferred Ac-
ceptance algorithm by Gale and Shapley (GS) and
the second the Top Trading Cycles (TTC). These
two alternatives are strategy proof, so that being
truthful is optimal independently of what others
are doing.



Briefly GS works similarly to the Boston
mechanism with the crucial difference that in each
round of the algorithm applications are only pre-
accepted. Then, when an application is rejected it
is considered for its next best school in the sub-
mitted ranking together with the pre-accepted ap-
plicants and the new applicants.

This means that being rejected from a school
does not put an applicant in a worse position to
being accepted in any other school than if the
school it got rejected from was taken out of the list.

On the other hand TTC can be summarized
by saying that students are assigned randomly to
the schools in their neighborhood and that cycles
of mutually beneficial exchanges are allowed for,
where these cycles are created through the sub-
mitted lists of preferences.

We now proceed to formally describing the
above mentioned processes. Each family submits
a list with preferences and schools rank students
according to a set of points conditional on the
existence of siblings in the school and residence
in the school district. Ties are broken randomly.
The three main mechanisms have the following
in common:

In each round k, k>1: if an application has not
been assigned in the previous round, it applies for
the next school in the list.

The three mechanisms can be characterized as
follows:

¢ Boston (BOS)}: In each round k, k >1, each
school accepts the students that apply to it follow-
ing the order determined by priorities (according
to the point system and a lottery). If the school
capacity is reached all remaining and future ap-
plications are rejected.

The algorithm finishes when all students are
allocated a seat in a school.

* Gale and Shapley (GS): In each round k,
k>1, each school pre-accepts the applications fol-
lowing its priority order considering the new ap-
plicants and the previously pre-accepted applica-
tions together. If school capacity is reached the
remaining applications are rejected.

The algorithm finishes when no school rejects
an application. The pre-assignment then becomes
final.

* Top Trading Cycles (TTC): Each student is
initially assigned to a school for which it has high-
est priority. Then the algorithm creates cycles of
mutually beneficial trades. The algorithm starts by
a random student in a random school, say school
A. This student is tentatively assigned to the stu-
dent’s preferred school, say school B. A student at
school B is then tentatively reassigned to this stu-
dents’ preferred school, say school C, and so on. A
so-called cycle is completed when the last student
that is tentatively reassigned has school A4 as the
highest preferences. Once the cycle is completed,
all tentative reassigments are made effective. The
assignment is final when there are no more cycles
that can be completed.

The criteria according to which the different
mechanisms have been evaluated in the literature
are the following:

- Strategy proofness: revealing true preferences
is a dominant strategy, that is, it is the optimal re-
sponse independently of what other applicants do.

- Efficiency: the assignments are such that
there does not exist an alternative assignment that
makes an individual better off without making an-
other individual worse off (Pareto efficiency).



- Stability: the assignments are such that there
is no participant who likes another school better
than the one he or she has been assigned to that
has accepted an application with lower priority
than him or her.

The Boston mechanism is neither strategy
proof nor stable.? Both the GS and the TTC mech-
anisms are strategy proof, but GS is stable and not
efficient, and TTC is efficient but not stable. In
fact, there is no mechanism that satisfies the three
properties simultaneously.

Table 1 shows the results from the experiment
in Chen and Soénmez (20006), replicated in Cal-
samiglia, Haeringer and Klijn (2010). In the experi-
ment 36 subjects need to be assigned 36 places
in 7 schools. Each participant is said to be from
the district of one of the schools. Subjects have
highest priority, that is, highest number of points,
for the school in their district. All other priorities
are resolved randomly. Payoffs assigned to a spe-
cific school were generated according to some
common “quality” of the school, distance to the
individual and a random component. The table
shows the results on truth-telling, efficiency and
stability. Truth-telling is measured by the propor-
tion of subjects who state their true preferences in
the list. Efficiency is measured by the mean payoff
obtained, and stability by the number of pairs that
could potentially block the assignment.?

As we can see in Table 1, the proportion of
subjects who tell the truth is significantly larger in
GS and TTC. Efficiency is larger in TTC and the
number of blocking pairs is smaller in GS. These
differences are all significant.* Therefore the ex-
perimental evidence confirms the theoretical re-
sults.

In 2005 the cities of Boston and New York ad-
vised by researchers such as Attila Abdulkadiro-

Table 1. Strategy proofness, efficiency and stability of
the mechanims

Stretegyproofness | Efficiency | Stability
Proportion Mean #blocking
truthtelling payments pairs
BOS

18.1 11.3 1.4
GS 58.3 11.5 4.7
TTC 62.5 11.9 15.5

glu, Tayfun S6énmez and Alvin Roth changed the
mechanism and adopted the GS, which has the
desired strategic properties and stability. TTC, to
my knowledge, has not been implemented any-
where. In Spain the mechanism is identical to the
mechanism in Boston, except that priorities after
the first round are irrelevant, meaning that the
remaining places are assigned randomly among
the new applicants, independently of their resi-
dence or the other criteria that determine priorities
in the first round. This implies that after the first
round, chances of getting in any of the remaining
schools are identical for all applicants. The dif-
ference between the Boston mechanism and the
mechanism used in Spain should be very minor in
practice, since most applicants are allocated their
first choice anyway in both cases.

3. Constraints in the list of schools
submitted: an avoidable mistake

When implementing the alternative GS mech-
anism, a crucial aspect for the success of these
procedures was ignored: the list that parents
submit with their preferences should not be con-
strained, that is, should include as many positions
as schools available. In a large number of applica-
tions of these mechanisms around the world, the
procedure asks families to rank a small number of
schools. For example, in New York the list cannot
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include more than 12 schools and in Barcelona 6,
when the total number of schools is larger than
300. This apparently innocuous and simplifying
modification creates important problems for the
performance of these mechanisms. In particular,
families may exclude schools from the submitted
list, fearing being rejected by all of the schools in
the list and being left aside until the end of the
process, where they will be allocated the remain-
ing places.

Haeringer and Klijn (2009) analyse the prob-
lem theoretically and conclude that the set of Nash
equilibria is the same. But there is a crucial aspect:
the Nash equilibrium in dominant strategies disap-
pears in the case of GS and TTC. Revealing true
preferences is not possible anymore and there is
no other dominant strategy. The optimal strategy
depends on what other players are doing. The
dreadful consequences of including this constraint
can be evidenced in Calsamiglia, et al. (2010),
which provides a variation of the previous experi-
ment. They add a treatment with a constraint to
each one of the previous treatments and compare
the behavior of subjects with and without the con-
straint. In particular, out of the seven schools, in
the constrained treatment individuals can only ex-
press their preferences over three schools.

Results can be summarized as follows:

Less truth-telling. The proportion of subjects
who reveal their true preferences with respect to
the first three schools in GS and TTC is signifi-
cantly reduced when the constraint is included.
On the other hand the amount of truth-telling is
similar between the three mechanisms when the
constraint is included.

In Table 2 we find the percentage of subjects
who revealed their preferences for the first three

schools truthfully. In general we see that including
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Table 2. Truncated truth-telling in the constrained and
unconstrained case

Full sample Low district High district
Constr|Unconstr | Constr|Unconstr | Constr|Unconstr
18.1 16.7 19.0 20.0 16.7

GS 25.0 583 2.4 45.2 56.7 76.7
TTC 222 625 0 64.3 53.3 60.0

the constraint reduces the percentage very signifi-
cantly for GS and TTC. For Boston the incentives
to be truthful are already very small and the con-
straint does not change truth-telling significantly.

In the table we distinguish between the sub-
jects who live in a district with a school that has a
high payoff (top three), and those who have their
district school fourth or lower in their true ranking.
Their incentives are different since those in the
high-district sample can safely include their true
preferences up until their district school, which is
a guaranteed option both in GS and TTC only if
it is included in the list. As expected, subjects in
a district with a relatively bad school reveal less
their true preferences. The modifications in their
reported preferences consist in excluding schools
where they have low chances of being admitted
to, and substituting them by schools that they are
likely to accept them.

Improving the ranking of their neighborhood
school and excluding hard-to-get schools. As we
can see in Table 3, in GS and TTC, the propor-
tion of subjects that include the district school in
the list when they otherwise would not do if re-
specting their true preferences is larger in the con-
strained case. On the other hand, in Table 4 the
number of participants that exclude small schools
is significantly larger in the constrained case com-
pared to the case where subjects submit their true
most preferred schools.



Table 3. Proportion of subjects that include their
district school in the list

Low district High district
Constr | Unconstr | Constr | Unconstr

81.0 57.1 76.7 83.3
GS 90.5 11.9 40.0 20.0
TTC 85.7 14.3 43.3 33.3

Table 4. Proportion of subjects that exclude small
schools from the submitted list

Low district High district
Constr | Unconstr | Constr | Unconstr
76.2 66.7 80.0 76.7

GS .4 50.0 40.0 23.3
TTC 73.8 33.3 43.3 36.7

Less efficiency. The final allocation with the
constraint leads to a significantly worse average
payoff, as seen in Table 5.

Less stability. Analyzing Table 6 we find that in
general stability is low, since there always exist block-
ing pairs (stability requires that no blocking pairs ex-
ist). But with the constraint the number of blocking
pairs is higher, meaning that stability is smaller.

More segregation. One of the potentially im-
portant problems of including the constraint and
of families applying for their “safe” schools is that
they more often ask for their neighborhood school
even when they do not have a strong preference
for it. Consequently, a larger number of subjects

Table 5. Average payoff obtained by subjects

Mechonism ~| Consrained | Uncostraned

BOS 10.4 11.3
GS 10.9 11.5
TTC 11.2 11.9
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Table 6. Average number of blocking pairs

Mechaism | ~ Contrained——| Unconstraned

BOS 10.6 1.4
GS 7.6 4.7
TTC 10.4 15.5

Table 7. Proportion of subject that are assigned their
neighborhood school

Mechanism | Consirained | Unconsirained

BOS 67.9 58.1
GS 65.5 54.2
TTC 59.2 46.1

will be allocated to their neighborhood school as
we can see in Table 7.°

The lesson to learn from this study is simple: the
constraint on the number of schools that families can
submit does nothing but harm the properties of any
of the mechanisms considered in the literature. Most
importantly it affects strategy proofness, and there-
fore all other properties, since both efficiency and
stability rely on revealed preferences being truth-
ful. The solution is easy: families need to be able
to express their preferences over as many schools
as they wish. For instance, in New York, where GS
was implemented but a constraint was included, the
success of the mechanism is still limited and would
improve if they eliminated the constraint.

In Spain, since the mechanism is effectively the
Boston mechanism, strategy proofness is already
violated and in particular the most relevant aspect
of the chosen strategy is the first choice, which
is always available independently of the size of
the constraint. But it is important to note that if
the mechanism were changed in Spain to improve
upon the existing mechanism, eliminating the con-
straint would be crucial.



Positive aspects of the Boston mechanism

The school choice mechanisms and the central-
ized matching procedures in general, only consider
ordinal preferences. The intensities with which in-
dividuals value the different schools, that is, car-
dinality of preferences, are ignored. When the lit-
erature analyses the efficiency of the mechanisms,
it only emphasizes Pareto efficiency. But recently
Abdulkadiroglu, Che and Yasuda (2011) and Mi-
ralles (2009) show that the Boston mechanism cap-
tures cardinal preferences (intensity of preferences)
in a way that strategy proof mechanisms cannot.
They show that in the case that all individuals have
the same ordinal preferences but different cardinal
preferences, and when there are no priorities, then
only those who value the best school relatively
more will be risking to include it as first choice
in the submitted list, while the rest will manipu-
late the list by excluding their most desired school.
Similarly, from the individuals left, only those that
value the second best school more will include it
as a first choice. In summary, only those valuing
the school relatively more will apply for it as a first
choice. With GS or TTC all individuals would have
submitted the exact same list and therefore the al-
location would have been random, ignoring indi-
viduals’ cardinal preferences. This implies that Bos-
ton would be better than GS in terms of efficiency,
where efficiency is defined by the sum of utilities.

Both papers mentioned above ignore the pres-
ence of private schools, which would change the
results in an undesirable manner. Rich families
with a better outside option, the private school,
would be the ones taking the risk and therefore
applying and accessing the best schools. Most im-
portantly they also ignore the presence of priori-
ties, which clearly distort families’ behavior by of-
fering safe options for families and removing the
nice properties of the Boston mechanisms that
these papers present.
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This aspect is important and provides a poten-
tial rational to explain why this mechanism is used
so widely, but this positive aspect only applies to a
very special case and it is not clear that it compen-
sates for the problems described above.

4. Do families in Barcelona choose
the school for their kids? Evidence
from a natural experiment

The problem created in the Boston mechanism
as a result of the large weight given to the first
choice has been analyzed theoretically and ex-
perimentally, but the empirical relevance of this
phenomena is still to be determined. We know
that the mechanism provides incentives for fami-
lies to apply as a first choice to a school where
they have large chances of being admitted. This
involves applying for a school for which they have
high priorities and excluding schools for which
demand is high. If families simply exclude schools
that they would not have accessed anyway, the
problem may not be too large. But if fear of being
rejected forces them to apply for the school where
they have highest priority independently of their
preferences, then the problem is more significant,
since the final allocation may be completely inde-
pendent of families’ preferences.

The main problem in empirically evaluating
the relevance of the problem is that verifying
whether families report their true preferences is
difficult since true preferences are not observ-
able. Every year around 90% of the families get
their submitted first choice. Is this fact, pub-
lished in the newspapers every year, a result of
the school system adapting families’ preferences
nicely, as the news seems to suggest, or of fami-
lies understanding the incentives provided by
the mechanism and including as a first choice a

15



school that they believe they can access, inde-
pendently of their preferences?

To verify the veracity of the proposed hypoth-
esis it is necessary to understand to what extent
the submitted preferences correspond to the true
families’ preferences or if they are mainly shaped
by the priorities given to families for schools. A
policy change occurring in Barcelona serves as a
natural experiment that allows us to provide a first
answer to this issue.

The natural experiment in Barcelona

In 2007 there was a change in the district school
design in Barcelona. Before 2007 the city was di-
vided into 10 school districts that coincided with
existing administrative districts. All families living
within a district had highest priority for all schools
in that district (an average of 30 schools per district).

This design had two different problems: the
first was that depending on the density of schools
in a district the number of schools with highest
points changed substantially for families living in
different districts. On the other hand, one of the
purposes of giving priority to families living in the
area was to integrate families to the neighborhood
and schools and minimize commuting. But with
the district system families living on the border
of two districts had higher priorities for distant
schools and not for nearby schools in many in-
stances.

This led to the implementation of priority zones,
where instead of there being some fixed districts,
the set of schools changed for families depending
on the specific address where families lived. An
area around every address was established to in-
clude, at least, the six closest schools (three public
and three semi-public). These priority zones change
depending on the location of the family. What is
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crucial for our analysis is that the set of schools for
which families have maximal priority changed with
this policy change. Therefore the set of schools
for which families can expect to be admitted and
therefore should apply for when responding to
the incentives provided by the mechanism have
changed. First, the set of schools for which families
have highest priority has been reduced for all fami-
lies, changing from 30 to 6 schools, approximately.
So many schools that had been of highest priority
before were not of highest priority after 2007. For
families living in the borders of the old districts not
only were some schools excluded from the set of
highest priority schools, but also new schools that
had not been in the set before were added . The
change was implemented responding to a common
rationale and can be thought of as an exogenous
source of variation.

A first analysis of the submitted lists allows us
to verify that the change has affected all families,
in the sense that all families have at least seen
their set of schools reduced. The degree of change
varies from the set simply being reduced, to more
than sixty percent of the schools having changed
with the policy change.

The set of schools for a given family changes
before and after 2007 but families choosing school
are not the same. In fact, families that appear for a
second time over the years are excluded from our
analysis, since having siblings in a given school
gives a higher number of points than living in the
neighborhood, and therefore changes incentives
and preferences in a very special way. We there-
fore consider a different set of families every year.
Consequently, when we compare the behavior of
families over time we assume that the distribution
of preferences is the same over time, or that the
change in preferences does not systematically co-
incide with the direction in which the incentives
provided have changed.®



We focus on certain aspects of families’ behav-
ior that we can aggregate, state hypotheses im-
plied by the theory and from our knowledge of
the specifics of Barcelona, and then we test them
looking at the actual data.

From the observed behavior we focus on the
school they applied for as a first choice. In particu-
lar, we track whether the school applied for was of
highest priority before and after 2007. For each in-
dividual, given the address of residence, we clas-
sify the schools as YY if they were in their district
school before 2007 and in their priority zone after
2007, that is, schools in the set of highest priority
schools both before and after the policy change.
Similarly, for a family living in a particular address,
schools of type YN are schools that were in the
district school but are not in the priority zone
for a given family, that is, schools that were of
highest priority for the family before 2007 but not
after 2007. Also, schools of type NY are schools
that were not in the district before, but became of
highest priority afterwards Finally, schools of type
NN are schools that were never in the families set
of highest priority.

Figure 1 illustrates how this classification would
apply for an address for which the priority zone
is not fully included in the district zone. Objects
in this graph are schools. The big rectangle rep-
resents the old district school zone that was used
before 2007, and the circle represents the priority
zone starting 2007.

In each year we expect a high proportion of
families applying for the schools for which they
have highest priority (YY and YN schools before
2007 and YY and NY schools starting 2007). On
the other hand, and key to our analysis to be in-
formative about the response to incentives by
families, we expect that the proportion of families
demanding YN schools is reduced significantly

18

Figure 1. Classification of schools for a generic address

NN @

starting 2007, since they were safe schools before
but not after the policy change. Similarly, the pro-
portion of families asking for NY schools should
not decrease starting 2007, since they become safe
schools with the policy change. Our treated fami-
lies are those that were applying for YN schools,
since for them the type of school they were apply-
ing for was not of highest priority after the policy
change. So those families are the ones affected
by the policy. The increase in NY will reflect that,
when allowed, families apply for this type of
schools more often, but whether they increase YY
or NY depend on their relative preferences among
those particular schools. By the same token we do
not expect YY to be reduced either. The theory
has no implications on what should happen to the
relative demand of NN type of schools.

We therefore want to verify the following hy-
potheses:

Hypothesis 1: The proportion of families ask-
ing for the different types of schools does not
change between the years 2005 and 2006, and nei-
ther between 2007, 2008, 2009 and 2010. The only
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change should happen between the year 2006 and
2007, when priority zones were implemented.

Hypothesis 2: The proportion of families that
ask for schools of type YN should not increase
between 2006 and 2007, given that those schools
become less safe after the policy change.

Hypothesis 3: The proportion of families ask-
ing for schools of type NY should not decrease
between 2006 and 2007, given that those schools
become safer to apply for after the policy change.

Hypothesis 4: The proportion of families ask-
ing for schools of YY type should not decrease be-
tween 2006 and 2007, given that there is a smaller
set of schools with highest priority after 2006.

Table 8 shows the percentage of families ap-
plying for each type of school each year.

Table 8. Percentage of families applying to each type of
school every year

Tipus/
NN 10.5 10.9 6.4 8 8.3 7.7
YY 63.3 61.1 71.3 72.7 721 71.9
YN 19.4 20.3 11.5 8.4 8.6 9.3

NY 6.8 7.8 10.8  10.9 11 11

Table 8 shows that the four hypotheses are true.
In particular, the proportion of families applying
to YN schools is reduced from 20 to 8-9%, mean-
ing that 60% of the families that were going to
apply to YN schools did not. Also the proportion
applying for NY increases from 7 to 11%, mean-
ing that the demand increased by around 54%.
These changes are large and significant. On the
other hand, before and after 2007 the proportions
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Figure 2. Policy effect for a family living in the center of
the old district school

NN @

for each type of school do not change, except for
year 2007 where the proportion of schools of type
NN are significantly smaller and for YN larger. But
given that 2007 is the first year with the new policy
change some readjustments were taking place.

The extent to which the policy affected fam-
ilies depends on how their district school inter-
sected with their priority zone. We now present
the analysis for the most extreme cases. The first
case is the one in which the policy change only
reduced the set of schools with highest priority,
corresponding to families living at the center of
the old district schools, as represented in Figure 2.
In the second case, the new priority zone includes
a high proportion of schools that were not in the
district, that is, corresponding to families living on
the frontier of the old district schools, as illustrated
in Figure 1.
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Case 1: The set of schools with highest priority
is reduced: families in the center of old district
schools

Table 9 presents the results for families liv-
ing in the center of the old district schools. These
families do not have NY schools because the pri-
ority zone is a subset of the old district schools.
As the table shows, the demand for schools YY
is increased and the demand for YN is decreased
from 18-19% to 7%, a decrease of more than 60%.

Case 2: The set of schools changes: families
living on the frontier of old district schools

Table 10 shows that these families tend to
demand schools that are not of highest priority
slightly more often: NN+NY before 2007 is rela-
tively high, showing that the old system was not
adequate for those families since nearby schools
were not of highest priority. But still, when the
policy changes, their behavior changes signifi-
cantly, reducing their demand for YN schools and
increasing that for NY schools.

The change in policy in Barcelona allows us to
conclude that families not only respond highly to
the incentives offered by the mechanism, but they
respond by playing the safest strategy which is to
apply for the school with highest priority.

True preferences and incentives for schools

Given the design in Spain schools have an en-
sured number of applicants from the neighbor-
hood. Usually choice reveals families’ preferences,
but in this case this inference is not valid. Families
choose a school because they fear the alterna-
tive of going to a worse school (either in terms of
quality or of similar quality but worse location).
Schools do not receive this valuable feedback from
parents. Also, policy makers lose this valuable
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Table 9. Percentage in each type of school for families
in the center of the old district

Tipus/

i o Lo T Lo Lo [0
NN 8.0 9 5.4 6.7 6.5 5.8
YY 74.8 71.8 86.8 88.2 865 86.9

YN 172 192 78 51 71 73
NY - - - - - -

Table 10. Percentage demands for families on the
frontier of old districts

Tipus/
e oo [z o s s v

127 142 7.3 9.2 8.7 12.0
YY 342 269 292 310 367 33.6
YN 197 227 166 121 1041 12.0
NY 335 362 468 477 444 423

and objective information, which they could use
to condition their financial decision. Bad school
teams could be diluted and substituted by better
ones, responding to families preferences. By elimi-
nating the link between choice and preferences
we are losing valuable information that could be
used to improve the performance of the system.

5. Conclusions

This opuscle presents theoretical and empiri-
cal evidence on how the norms used to allocate
children to schools affect the preferences submit-
ted by parents and therefore the final allocation
of children to schools. In particular, we provide
evidence that the mechanism used in many cities
around the world, and in Spain in particular, cre-
ates very strong incentives for parents to submit
a list that does not reflect their true preferences.
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The rules almost force families to apply for the
school that they think they will be accepted to,
independently of their preferences. The main rea-
son is that not getting in your first choice leaves
you with a reduced set of options, that is, it leaves
you with the places in schools that have not been
demanded as a first choice. The fear of being left
with such a reduced set forces families to choose a
school that ensures them that they will not be left
with a small and worse set of options.

A first part of the document shows the theoreti-
cal and experimental properties of the mechanism
used in Spain and of alternative mechanisms sug-
gested by the literature. It also shows how limiting
the number of schools that families can include in
their list can harm, and never improve, the prop-
erties of the mechanisms. The mechanism should
allow parents to include as many schools as they
wish. In the case of the mechanism used in Spain
relaxing this constraint is not expected to improve
things substantially, since the mechanism’s proper-
ties are already poor. But it would still be conveni-
ent to remove it, since having it does not improve
the mechanism’s performance either.

A second part of the document exploits a natu-
ral experiment occurring in Barcelona to evaluate
empirically the relevance of one of the problems
of the mechanism in Spain. The mechanism pro-
vides incentives for families to exclude schools
that are highly demanded because of the impor-
tance of getting in your first choice. The empiri-
cal evidence shows that parents do in fact elimi-
nate highly-demanded schools and that they tend
to put as their first choice the schools that the
mechanisms gives them priority for, that is, their
neighborhood school. Their own preferences play
a secondary role in determining the list they sub-
mit. Families only choose from the set of schools
that they are given maximal points for. This im-
plies that the point system determining the priori-
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ties defines the set of schools from which fami-
lies choose from. This suggests that priority zones
should be increased if we want to allow families
to be able to choose from a larger set of schools.

Finally, we need to continue understanding the
properties of alternative mechanisms in the con-
crete domain of school choice, since most of the
literature is still based on the more abstract and
general case of two-sided matching markets. In
particular, the role that priorities play in GS and
TTC is still not addressed in the literature.

Priorities, we believe, are a key ingredient in
this process and they therefore deserve further
analysis in order to provide additional advice. Pri-
orities, which initially seemed to serve only as a
tie-breaking rule, seem to be playing an important
role worth clarifying with further research.
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Notes

(1) The name of the mechanism derives from the fact that this
was the mechanism implemented in Boston up until 2005. After
Abdulkadiroglu and Sonmez (2003) a debate started that led to
a change in the mechanism.

(2) In terms of efficiency, it is not efficient if defined as we just
did but, as described later in the text, if preferences are cardinal
and efficiency is defined as the sum of cardinal utilities being
maximized, then the Boston may be better than GS or TTC.

(3) These numbers are calculated using recombinant estima-
tors introduced by Mullin and Reiley (2006), to get improved
statistics on outcomes of a game in the case of two identical
sessions where subjects can be hypothetically recombined and
expect their bebavior to remain unchanged. More specifically
we use our two sessions to create more than 100000 simulated
sessions and their outcomes to compute the mean payoff and
number of blocking pairs.

(4) Significant results refer to significant at 5% confidence level
throughout this document.

(5) These effects should be even large when we take into ac-
count that families, knowing of the problematic incentives that
the mechanism provides, choose their residence influenced by
the quality of the schools.

(6) Unfortunately, no information on quality of these schools
is available and so we cannot prove that this was the case. Ca-
talonia is particularly conservative about making such infor-
mation available. The only measure available to us is demand
Jfor schools, but in this case it is very distorted as a measure of
quality, precisely because of the incentives that the mechanism
provides. It is reasonable to assume, however, that the ranking
of schools would not have changed dramatically from one year
to the other.
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