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Abstract

This paper uses variation in school assignments generated by Mexico City’s public
high school choice mechanism to document a strong causal influence of older siblings
on their younger siblings’ school choice behavior. The effects of older sibling admission
on the probabilities of choosing both the sibling’s school and distinct but observably
similar schools are large and positive, even when siblings are too far apart in age to
attend school together. The evidence is more consistent with information transmission
and path dependence channels than cost, convenience, sibling competition, or parental
pressure. Sibling-induced changes in stated preferences affect admissions outcomes,
including assignment to elite schools. The results imply significant externalities from
policies such as affirmative action that alter the distribution of school assignments, as
well as providing insight into the role of family networks in decision-making regarding
educational investments.
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1 Introduction

School choice systems abound in developing and middle-income countries. These systems,
which are especially prevalent at the secondary and post-secondary levels, often take the form
of a centralized public school choice and assignment mechanism, but voucher regimes allowing
families to freely select private schools are becoming common as well.! The choice of school
is potentially a high-stakes decision, to the extent that the school attended is important
for academic and later-life outcomes and that transferring between schools outside of well-
defined transition points is costly or even impossible.

The determinants of school choice behavior have thus been the subject of intense policy
interest and academic investigation in both developing and developed countries, in particular
when students and families face an environment with many feasible alternatives and incom-
plete information. Ajayi (2013), for example, documents the importance of socioeconomic
status as a determinant of public high school choice in Ghana. In the United States, Hoxby
and Avery (2012) find that many low-income high-achievers do not apply to high-quality
universities that would likely admit them with generous aid, while Hastings and Weinstein
(2008) highlight the importance of information about school quality in choosing public pri-
mary and secondary schools. It is clear that factors beyond cost, distance, and objective
measures of quality play important roles in shaping revealed preferences over schools, yet
these determinants are often difficult to detect and understand using administrative data on
choices or attendance.

This paper is the first to document the importance of one such causal determinant of
students’ school choices: family networks. I show, using detailed student-level microdata

from fourteen years of Mexico City’s public high school choice system, that students’ choices

Examples of centralized public school choice systems at the secondary level include China (Lai, Sadoulet,
and de Janvry 2009, 2011; Zhang 2016), Ghana (Ajayi 2013), Kenya (Lucas and Mbiti 2012, 2014), Malawi
(Hoop 2011), Romania (Pop-Eleches and Urquiola 2013), Trinidad and Tobago (Jackson 2010), and Mexico
(Dustan, de Janvry, and Sadoulet 2017; Estrada and Gignoux 2017). Chile’s extensive voucher system is
documented in Mizala and Urquiola (2013) and Hsieh and Urquiola (2006), Angrist et al. (2002) study a
Colombian voucher program, and Muralidharan and Sundararaman (2015) test a voucher system in India.



and eventual admissions outcomes are impacted strongly by where their older siblings went to
school. The assignment mechanism generates exogenous variation in the school assignment
of older siblings, overcoming the well-known problems with causally interpreting correlated
behavior in peer groups (Manski 1993, 1995). This unified choice-based allocation system
determines assignment priority solely on the basis of an exam score. A sharp regression
discontinuity (RD) design is thus employed: given a group of older siblings who want to
attend a certain school, some score barely high enough to be assigned there while others
score barely too low and must attend another school. This variation in assignment near the
admission cutoff is used to identify the effects of older sibling assignment in both reduced
form and discrete choice models of school choice.

The richness of the demographic and outcome data, as well as the wide variety of schools,
allow me to explore the possible channels through which this sibling effect operates. This
is important for understanding both the likely external validity and the policy implications
of the results. The effect is not driven by the obvious explanation that it is convenient
or beneficial for the family to have two children attending the same school. Older sibling
admission to a particular high school increases the revealed preference for that school even
when the siblings are far enough apart in age that the older sibling no longer attends high
school. Nor is the effect due to a cost of changing parental commuting arrangements, as the
results persist after accounting for admission’s effect on geographical preferences.

The effect cannot be explained by sibling competition or changing parental expecta-
tions for the younger child regarding the prestige or competitiveness of chosen schools. Sib-
ling admission affects preferences even when the counterfactual is admission to a similarly-
competitive school, whether measured by the school’s admission cutoff score or belonging to
an elite school system. This is true even among same-gender sibling pairs and those with
similar levels of achievement, subgroups where sibling competition is often expected to be
stronger. This is in contrast with the quite different empirical context in Joensen and Nielsen

(2018), who argue for the role of competition in determining high school course selection



within Danish high schools.

The results point most strongly to the importance of information-sharing and of some
form of path dependence within the family. Firstborn children’s assignment outcomes have
the strongest impact on younger sibling choices, suggesting that students and their parents
are unsure of which school (or type of school) is the best fit for them and thus rely on
the precedent set by the firstborn. An important nuance here is that the choice effects are
not limited to the older sibling’s exact school. Demand also increases substantially for other
schools belonging to the same subsystem, within which individual schools throughout the city
share many attributes such as curriculum and vocational orientation. While not inconsistent
with a pure imitation channel, this finding raises the possibility that students learn about
both specific schools and types of schools from their older siblings, leading to increased
demand if students prefer “familiar” schools or if they obtain school- and subsystem-specific
knowledge that increases the returns to attending there. The online appendix presents a
model in which, even when student beliefs about school attributes are unbiased, risk aversion
implies that the expected effect of new information about a school is an increase in demand
for it. A final piece of evidence favors the information-sharing channel, differentiated from a
more generic path dependence explanation: demand for a school increases much more when
the older sibling experiences a positive academic outcome there (graduation), although this
relationship cannot be interpreted strictly as a causal one. Working against an explanation
of more naive salience effects, I find that admission effects are as strong for schools very close
to home as they are for distant ones.

Two additional results illustrate the importance of siblings in the choice process. First,
the altered school choices induced by sibling assignment lead to significant changes in the
assignment outcomes of the younger sibling. Students are more likely to be admitted to their
older siblings’ assigned schools, as well as to a school within the same subsystem. Among
the students least likely to apply to the set of Mexico City’s elite public high schools, sibling

assignment to an elite school substantially increases the probability of both elite application



and assignment. This suggests a role for information or other network effects in encouraging
qualified students to apply to high-quality schools. Second, integrating the RD design into
a simple discrete choice model of school choice, I find that the average marginal willingness
to travel due to older sibling admission is large, in excess of six kilometers round-trip. The
discrete choice model is also crucial for testing the possibility that siblings affect demand for
geographical areas rather than specific schools, as discussed above.

Although the precise policy implications depend to a degree on the mechanisms through
which siblings affect choice, these findings are relevant for multiple reasons. First, they
indicate that interventions aimed at changing where students go to school are likely to have
substantial spillover effects on younger siblings (and perhaps other members of the targeted
students’ networks). For example, even a temporary affirmative action policy would not only
have the direct impact of changing assignment probabilities, but also an indirect impact on
the demand of younger siblings due to changes in realized assignment outcomes. This would
imply that the full effect of affirmative action policies may take some time to materialize.
Second, if indeed students are relying on their siblings due to a lack of complete information
about the schools in their choice set, then the large magnitude of the sibling effect suggests
that there is an opportunity for schools or school systems to make more information available
directly to students and families. The optimal type of information to provide depends on
whether the lack of information is about general school characteristics and quality, as in
Hastings and Weinstein (2008), or about student-school match, as in Hoxby and Turner
(2013). Finally, the findings give insight into the school choice deliberation process and
highlight the fact that parents are not the sole (or perhaps even the most important) members
of the family network that affect choice.

The possibility that siblings’ educational histories affect choice has received recent at-
tention in the economics literature: Goodman et al. (2015) find that in the United States,
siblings’ college enrollment decisions are correlated. They conclude with a call for more in-

vestigation into the possibility that this relationship is causal rather than due to family-level



unobservable characteristics. Hoxby and Avery (2012) make the more general point that
college choice may depend on the institutions attended by the student’s broader network
of older peers and mentors, although the question of the network’s empirical importance is
left open. Researchers in education and sociology have examined the issue as well, again in
the context of college choice in the United States. Kaczynski (2011) finds qualitative evi-
dence for several of the channels discussed above in her interviews of twelve first-year college
students in the United States, in particular that increased knowledge about siblings’ col-
leges increased their probability of enrolling there. Ceja (2006) and Elias McAllister (2012)
also find interview-based evidence that older siblings are a vitally important source of infor-
mation for Mexican-American students as they apply to colleges. Ball and Vincent (1998)
find that, for primary schools in the United Kingdom, parents use their social networks
(the “grapevine”) to obtain specific, detailed information about schools and their likely fit
for their own children, highlighting the potential for the schooling experiences of one child
(whether a sibling or not) to influence the choices for another.

The literature in economics studying the determinants of school choice is too vast to
review thoroughly here. The important roles of distance from home and observed school
quality have been documented extensively: see Ajayi (2013), Chumacero, Gomez, and Pare-
des (2011), and Hastings, Kane, and Staiger (2009) for examples in Ghana, Chile, and the
United States, respectively. Perceived costs are important as well, especially in higher edu-
cation (Hoxby and Avery 2012; Hoxby and Turner 2013), as is socioeconomic composition,
illustrated by Burgess et al. (2014) in the United Kingdom and Hastings, Kane, and Staiger
(2009). The importance of information for choice, posited to be an important channel in
the present paper, has been documented as well. Hastings and Weinstein (2008), for exam-
ple, demonstrate that providing information on test score aggregates to low-income families
in the United States increased the likelihood of choosing high-performing schools. Related
studies by Koning and Wiel (2013) in the Netherlands and Friesen et al. (2012) in Canada

come to similar conclusions, while Mizala and Urquiola (2013) find no effect of publishing a



quality measure in Chile. The importance of information originating from students’ networks
for school choice has not been quantified empirically, to my knowledge.

The paper proceeds as follows. Section 2 describes the public high school choice system
in Mexico City, showing that it provides a good context in which to empirically examine
school choice under incomplete information. Section 3 explains the data. Section 4 gives
the reduced form RD method and results, while Section 5 lays out a simple discrete choice

model and corresponding results. Section 6 concludes.

2 High school choice in Mexico City

This section explains Mexico City’s public high school choice system. In addition to
providing context for the empirical exercise, this section describes the assignment mechanism
that is the basis for exogenous school assignment of peers and highlights some features of

the system that induce students to reveal their true school preferences.

2.1 The COMIPEMS assignment mechanism
Prior to 1996, the nine major public high school subsystems in Mexico City controlled

2 Students applied to schools in one or more

their own independent admissions processes.
of these subsystems, waited to learn where they had been admitted, and then withdrew
from all schools except their most-preferred one. In an effort to increase both the efficiency
and transparency of this process, the subsystems formed the Comision Metropolitana de
Instituciones Publicas de Educacion Media Superior (COMIPEMS) in 1996. Each year,
COMIPEMS runs a unified, competitive admissions process that assigns students across
Mexico City’s public high schools on the basis of students’ preferences and the results of a
standardized exam.

The COMIPEMS admissions process is as follows.? In late January, students in ninth

grade—the final year of middle school—receive informational materials about the admissions

process. These materials include a list of all of their “educational options,” which in most

2The discussion in this section draws on Dustan, de Janvry, and Sadoulet (2017).
3The timing of each step is given for the 2011 competition.



cases are schools but can also be specific tracks within schools, such as vocational education
tracks in a technical school. Students then fill out a registration form, a demographic survey,
and a list of up to 20 educational options, ranked in order of their preference. These forms
must be submitted in late February or early March, depending on the student’s family name.
In June of that year, students take a standardized exam consisting of 128 multiple-choice
questions, covering both subject-specific material from the public school curriculum and
more general mathematical reasoning and language areas.

In July, the assignment process is carried out by the Centro Nacional de Evaluacién
para la Educacién Superior (CENEVAL).? First, the school subsystems report the maximum
number of seats available to incoming students. Second, all students who did not successfully
complete middle school or scored below 31 of 128 points are discarded. Third, all remaining
students are ordered by their exam score, from highest to lowest. Fourth, a computer
program proceeds sequentially down the ranked list of students, assigning each student to
his highest-ranked option that still has a seat remaining.> The process continues until all
students are assigned, with the exception of students who scored too low to enter any of their
listed options. Later in July, the assignment results are disseminated to students. Through
2011 this primarily happened in the form of a printed gazette sold at newsstands, although a
system that sends personalized results via text message has become more popular over time.
At that time, students who were eligible for assignment but were left unassigned during the
computerized process because they scored too low for any of their choices may choose a

schooling option from those with seats remaining.

4CENEVAL is independent of COMIPEMS and its constituent school subsystems. This process is carried
out by computer in the presence of representatives from all subsystems and external auditors from a large
international accountancy firm.

5In the instance that two or more students have the same score and highest-ranked available option,
but there are fewer remaining seats than the number of tied students, the assignment process pauses and
representatives from the corresponding subsystem must decide to either admit all tied students or none of
them.



2.2 Student decision-making under the COMIPEMS mechanism

Students have some information about basic school attributes when they choose schools,
but this information is generic rather than individually tailored. The subsystem member-
ship of each school is known with certainty, and each subsystem has a well-formed public
perception. There are two “elite,” university-affiliated subsystems: the Universidad Na-
cional Auténoma de México (UNAM) and the more technically-focused Instituto Politécnico
Nacional (IPN). These are believed to be competitive, relatively rigorous, prestigious high
schools, and as such they are highly demanded. The distribution of cutoff scores—the exam
score of the student admitted to the school’s final seat—for schools that filled their capacity
in 2011 is given in Figure 1, showing that elite schools have significantly higher cutoffs than
most non-elite schools. Students assigned to elite schools in 2011 had entrance exam scores
more than 1.6 standard deviations higher than those assigned to non-elite schools, middle
school grade point averages 0.7 higher, and parents with 2.3 more years of education. Dustan,
de Janvry, and Sadoulet (2017) show that assignment to an IPN school has positive effects
on students’ standardized exam scores, although students with low middle school GPAs are
more likely to drop out from them, while Estrada and Gignoux (2017) find a positive effect
of IPN assignment on students’ expected returns to higher education.

Non-elite subsystems include those with traditional academic curricula and technical
subsystems providing academic coursework combined with vocational training for careers
such as auto repair and bookkeeping. Even within a subsystem, some official information
about school-level academic quality is available. Past cutoff scores for each educational
option have been available on the COMIPEMS web site since 2005, and this site is actually
browsed by many students because it allows them to easily complete most of the registration
process online. Cutoff score and the mean score of admitted students are almost perfectly
correlated, so students have access to an excellent proxy for mean peer ability if they seek it
out. The combination of subsystem reputations and information about peer quality ensures

that students are at least somewhat informed about general school attributes, though they



may lack more specific details that affect the idiosyncratic match between the student and
school.

According to the 2011 Mexican high school census, the median tuition of COMIPEMS-
participating high schools was about $110 USD per year. Uniforms, textbooks, and other
materials were estimated to cost an additional $150 USD. Importantly, public schools do not
offer discounts to students who have siblings in the same school or subsystem, so there is no
direct financial benefit to choosing the older sibling’s school.

When asked about the choice process, most administrators and students claim that it
is the student himself who decides on the schools he lists and the order in which they are
listed. Parents are also involved to varying degrees in the deliberation process, offering
another channel through which older sibling admission outcomes may affect school choices.
Notably, though, the parent’s signature is not required on the choice form: a school official
can provide it. Students often construct their rankings in the following way, similar to
how United States students choose colleges (see Hoxby and Avery (2012), for example).
First, they decide whether they would like to attend a high school in either or both of the
elite subsystems. If a student decides to apply within either or both subsystems, he lists
some number of elite schools as his top choices. There are 30 elite schools (16 IPN and
14 UNAM), meaning that even within an elite subsystem, students face a wide variety of
options. Following the elite schools, if any, he lists various non-elite schools (from about 600
options in most years), which offer a better chance of admission.®

Two aspects of the COMIPEMS assignment mechanism make the student’s ranking quite
informative about true preferences. First, the mechanism is equivalent to the deferred ac-
ceptance algorithm proposed by Gale and Shapley (1962), so it induces truth-telling by
students.” Under such mechanisms it is never optimal to list a less-preferred school before

a more-preferred school, regardless of the limit on how many options can be listed. Second,

6Most students live within a reasonable commuting distance of many schools, as illustrated in Appendix
Figure B.1.

"See Dubins and Freedman (1981) and Roth (1982). This particular mechanism is referred to as a student-
proposing deferred acceptance mechanism, which is discussed in Abdulkadiroglu and Sonmez (2010).
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the ability to rank up to twenty options means that few students actually fill up their en-
tire preference sheet; students generate a satisfactory choice portfolio without confronting
the space constraint.® There is no strategic disadvantage to choosing a school at which the
student has a small ex ante probability of admission, both because the number of options
allowed is high and because the assignment algorithm does not punish students for ranking

unattainable schools.

3 Data and sample construction
This section describes the Mexico City public high school admissions data and the sample

construction that forms the basis for the RD design.

3.1 Data description

This paper uses administrative data compiled by COMIPEMS for fourteen admissions
cycles, from 1998 to 2011. For each student who registered for the exam, the database con-
tains basic demographic information including the student’s full name, date of birth, phone
number, address, and a unique middle school identifier along with the grade point average
attained there; the full list of up to 20 ranked school preferences; a context survey, com-
pleted by the student, including information about parental education, family composition,
and other topics; and assignment results, including the student’s exam score and the school
assigned during the computerized allocation process.

The analysis is limited to sibling pairs where the older sibling attended a public middle
school and each sibling was taking the exam in the final year of middle school. Demographic
information is used to match siblings with each other in the following way. First, potential
siblings are identified if they have the same paternal and maternal family names and either
1) have the same phone number or 2) live in the same postal code and attend the same
middle school. From this pool of potential matches, sibling pairs are discarded if 1) either

student states that he has no siblings; 2) the students report birth orders indicating that

8Choosing the optimal portfolio of schools is a complex problem if listing choices is costly (e.g. time cost
or opportunity cost due to a limited number of allowed choices), as mentioned by Ajayi (2013). Chade and
Smith (2006) model a related portfolio choice problem and derive its solution.
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they are not the closest siblings in the family;? 3) the students were born fewer than nine
months apart or more than six years apart, the latter because it is unlikely that consecutive
births more than six years apart represent a true match;' or 4) the older student took the
exam after the younger one. If one student matches with two potential older siblings, the
match based on the shared phone number is used.

The performance of this matching algorithm and its implications for the paper’s results
are discussed in detail in Section C of the online appendix. In brief, the algorithm finds
matching younger siblings for 39% of students who are likely to be older siblings based on
their reported birth order and number of siblings. This incomplete matching is expected,
given that families may move between COMIPEMS cycles, siblings may attend different
middle schools, and students may supply different phone numbers (including personal cell
phone numbers) for a variety of reasons. It is unlikely that a large proportion of unmatched
older siblings are due to the younger sibling not participating in COMIPEMS, since dropout
between middle school and high school is rare in urban Mexico and COMIPEMS is the only
avenue by which students can access Mexico City’s public schools. While the matching is
imperfect, its success rate is estimated to be unaffected by the older sibling’s school assign-
ment. This suggests that the RD design is internally valid. However, matching success varies
somewhat with baseline student performance and demographic characteristics. I show that
the estimated average treatment effects are highly robust to inverse probability weighting
with respect to the estimated propensity to be included in the sample.

The matching process locates 540,118 sibling pairs in a population of 3,051,216 students.
Columns 1 and 2 of Table 1, Panel A give a description of demographic, academic, and
school choice variables for the full sample of students and for the matched younger siblings,
respectively. The matched younger siblings are quite similar on average to the full sample,

although the differences in means are statistically significant. The average student ranks 9

9This is done so that the estimated effect of older sibling of admission does not include an indirect effect
through the influence on a middle sibling’s behavior.
100nly 7% of matched siblings meeting the other criteria were more than six exam years apart.
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school choices, which is similar across samples. Almost two thirds of students select a school
in one of the two elite subsystems as their first option, but only one in five are admitted to
one. On average, students choose a school almost 8 kilometers away as their first option,
measured as a straight line from the center of the student’s home postal code to the school.!!
Column 3 shows that younger sibling observations in the RD sample for a bandwidth of 10
points (to be explained in the next section) are quite similar to the full sample of younger
siblings, except that they rank more schools on average and are 8 percentage points more
likely to choose an elite school as their first choice. The number of observations in the RD
sample reflects the inclusion of the same sibling pair multiple times when the older sibling is
near the admission cutoff of multiple schools. The total number of unique younger siblings
in column 3 is 288.863.

To measure whether the older sibling graduated or dropped out of high school, the
COMIPEMS database is merged via national ID number (CURP) with a database from
the national 12" grade exam, called the ENLACE Media Superior. This exam is given to
students who are on track to graduate at the end of the academic year, so it is a good proxy
for graduation.'? This exam was only administered starting in the spring of 2008, and the
database used in this paper contains results from 2008 to 2012, corresponding to students
taking the COMIPEMS exam in 2005-2008 because high school is three years in Mexico
and some students take four years to graduate. Thus the part of the analysis using this
graduation measure is limited to younger siblings of these cohorts, which limits sample size.
The larger and more demanded of the two elite subsystems, the UNAM, does not administer
the ENLACE exam so graduation data are missing for students assigned there. This further
limits the sample size when the graduation measure is used. About 54% of students assigned

to a non-UNAM high school between 2005 and 2008 took the ENLACE exam.

Table 1, Panel B describes the sibling pairs in more detail. Matched siblings are, on

UPpostal codes are very geographically specific in Mexico City. Students in the sample belong to more
than 2,800 postal codes.

12For more details on the ENLACE and how it relates to graduation, see Dustan, de Janvry, and Sadoulet
(2017).
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average, 2.8 grade years apart. About half are same-sex pairs. Younger siblings only have
0.03 lower middle school GPA on average, although the variance of this difference is quite
high and, in absolute value, the between-sibling GPA difference is 0.73 points. Siblings have
fairly similar high school preferences: 33% of sibling pairs select the same school as their

first choice. The RD sample is very similar on these dimensions.

3.2 Overview of empirical strategy and sample definition

The COMIPEMS school assignment mechanism provides exogenous variation in older
siblings’ school assignment because, conditional on the older sibling’s ranking of schools, his
assignment depends solely on his exam score. This permits the use of a sharp RD design,
similar to those used in prior work investigating the academic effects of school assignment
in exam-based allocation regimes.'®> The basic idea behind this design is to define, for
each school, the sample of older siblings who were either marginally admitted or marginally
rejected from that school, and then compare the choices and outcomes of the younger siblings
in the marginally admitted and marginally rejected groups. The rest of this subsection gives
the procedure for defining the “marginal” sample of older siblings for use in the RD analysis.

The assignment process results in hard cutoff scores for each educational option that
filled all of its seats and thus had to reject some students; this cutoff is equal to the lowest
score among all admitted students. For simplicity I will refer to an educational option as a
school in this discussion. Define this cutoff as ¢; for school j. (The cutoff score for a given
school varies across years, but for notational simplicity in the present discussion I assume
there is only one year of data.) If school k is ranked before j on student ¢’s preference list,
including if j is unlisted, we write & = j.1* Denote the student’s exam score as s;. Then

marginal students for school j are those who:

1. listed school j as a choice, such that all schools preferred to j had a higher cutoff score

13See, for example, Pop-Eleches and Urquiola (2013), Abdulkadiroglu, Angrist, and Pathak (2014), Dobbie
and Fryer (2011), Clark (2010), Jackson (2010), Hoop (2011), and Dustan, de Janvry, and Sadoulet (2017).

14This notation is not meant to suggest that the student must prefer his stated preferences to those that
are not listed. It merely denotes the ordering of the student’s ranking for the purposes of assignment.
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than j (otherwise assignment to j is impossible): ¢; < ¢, Vk > j, and

2. had a score sufficiently close to j’s cutoff score to be within a given bandwidth w

around the cutoff: —w <s; — ¢; < w.'

This marginal group includes students who were rejected from j (s; < ¢;) and those who
scored high enough for admission (s; > ¢;). A student may belong to more than one school’s
sample of marginal students. Not all students scoring high enough for admission are actually
assigned to j; some score sufficiently high for admission to some k > j. Figure 2 plots the
probability of being assigned to the cutoff school as a function of s; — ¢; and verifies that
the jump in probability of assignment to the cutoff school at the cutoff score is exactly
1. This probability falls monotonically with score to the right of the cutoff, as higher-
scoring students are assigned to more-preferred schools. Because the RD design identifies
the “admission effect” for students at the cutoff and the probability of assignment to the
cutoff school changes from 0 to 1 there, one can think of the RD coefficients as “assignment
effects.”

Two more restrictions are placed on the sample, not to fulfill the assumptions of RD but
to ease interpretation of the admission effect. First, students who would be unassigned to
any school upon missing j’s cutoff by a point are omitted. Such students did not list any
school with a cutoff score equal to or less than ¢;. We do not know if the unassigned students
later chose a school from those that did not fill up or if they did not enroll at all. Second, I
also omit students who are at the margin of admission to a particular career track within a
technical school and who would be assigned to another track within the same school upon
missing the cutoff by a point. These students only change career track upon rejection, not
school. Our focus is thus on the effect of a sibling being assigned to one school vs. another,
rather than 1) getting into any school vs. going unassigned or 2) being assigned to one track

vs. another within the same school.

15The second inequality is strict because the score variable is discrete, so this definition includes w score
values too low to be admitted and w values high enough to be admitted.
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4 Reduced form regression discontinuity analysis
The reduced form analysis provides clear, easily-interpreted evidence about the effects of
sibling assignment on school choice and admission outcomes. Much of the logic from this

analysis will be applied when estimating the discrete choice model in the next section.

4.1 Method

For all regressions in this paper, COMIPEMS exam score is centered to be 0 at the school’s
cutoff score, which may be different in each year t: 5,;; = s; — ¢;;. Most of the analysis uses
the following stacked nonparametric RD specification, which combines the information from

all oversubscribed schools in order to make statements about the average effect of admission:

Yijt = dadmit;;; + B15:5: + Po (admitije X Siji) + pje + €ije (1)

where y;;; is the outcome of interest for student i with older sibling near the cutoft of
school j in exam year t, admit;j;; is a dummy variable for whether s;;; > 0,16 B15i5 and
Ba (admit;j, x §;;;) are linear terms in exam score approximating the unobservables that
vary with score, p;; are cutoff school-exam year fixed effects, and &;;, is an error term.'” In
our case, ¥;;x is an outcome for the younger sibling, such as choosing school j as his first
option, while the explanatory variables are from the older sibling. The parameter ¢ is the
average treatment effect of the older sibling’s admission to the cutoff school on the younger
sibling’s outcome. Because this effect is estimated for older siblings near an admissions
cutoff, it represents the average effect of older siblings’ marginal admission compared to
the counterfactual of marginal rejection from the cutoff school and admission to the most-

preferred school that would actually accept them.

16The variable admit;; is equal to 1 both for students actually assigned to j and students who scored
high enough to be admitted to a more-preferred school.

17Tt might be preferable to include different slope coefficients for each school or school-year, similar to
Abdulkadiroglu, Angrist, and Pathak (2014) who include different functions for each school. But the large
number of schools makes this infeasible, so I include only one set of first-order polynomials, as in Pop-Eleches
and Urquiola (2013).
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This nonparametric local linear regression model uses the edge kernel to weight obser-
vations. Bandwidth selection is performed using the procedure proposed in Imbens and
Kalyanaraman (2012). Because it is unclear how well a nonparametric estimator will per-
form with the discrete running variable used here and because the IK bandwidth is large in
some cases, | also present parametric RD estimates of all results in section D of the online ap-
pendix for fixed bandwidths of 5 (linear) and 10 (linear and quadratic). The nonparametric
and parametric results are very similar.

Standard errors must account for the fact that each older sibling can contribute multiple
observations if he is near two or more cutoffs (or has twin younger siblings). Lee and Card
(2008) recommend that when the running variable is discrete, as is the case here, standard
errors should be clustered at the level of the running variable. This often results in relatively
few clusters in the present application, creating a situation where two-way clustering (sibling
pair and running variable) is necessary and in which one dimension may have few clusters.
Cameron and Miller (2015) note that there is currently no known ideal way to handle this
situation. I address it by estimating cluster-robust standard errors with respect to the older
sibling and using a T'(G — 1) distribution for hypothesis testing, where G is the number of
distinct values of the running variable in the regression.'®
Heterogeneous impacts with respect to student and sibling pair characteristics are esti-

mated using the following specification:

Yije = oadmilyj, + 150 + B (admitye X 5i50) + e+ )

x; {7 + aadmit;j + B35, + Ba (admityjy X 5;50) } + €ijt,

18This approach was found to be more conservative than using two-way clustering and using the 7'(G — 1)
distribution, likely because the specification error in the local polynomial appears to be small and so any
small increase in the standard error due to clustering on this dimension is more than offset by the downward
bias in standard errors due to the few clusters problem. Another approach with few clusters is to use the
wild-cluster bootstrap to obtain p-values for hypothesis tests (Cameron, Gelbach, and Miller 2008). It is not
clear that this will work well when a second dimension of clustering is introduced. In exploring this issue,
bootstrapping on the running variable while computing two-way clustered standard errors for each iteration
was almost always less conservative than the approach that I chose to use here.
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where x; is the characteristic for which heterogeneous impacts are to be estimated. The
parameter of interest is «, the average differential impact of older sibling admission on the
outcome of the younger sibling. A specification allowing different baseline admission effects
for each cutoff school is also estimated, which permits estimation of heterogeneity that is
not due to the fact that students with different values of the covariate of interest are close

to the cutoffs of different kinds of schools.

4.2 Average effect of older sibling admission on school choice

The RD estimates give consistent causal evidence that students are more likely to apply
to a school and to rank it highly if an older sibling was assigned there. Table 2 presents the
estimated effects, accompanied by graphical evidence in Figure 3. Column 1 shows that for
the local linear regression specification, older sibling admission to the cutoff school increases
the probability of choosing the school as first choice by 7.3 percentage points (p.p.).'° This
estimate is large compared to the corresponding 14.3% choosing the cutoff school among
students missing the admission cutoff by one point. Admission increases the probability
of choosing the cutoff school as any choice by 10.5 p.p., compared to 60.6% for students
one point below the cutoff. Effects on the probability of choosing the school immediately
below the cutoff (the school to which a student is assigned if he misses admission to the
cutoff school by one point) are similar: 5.2 p.p. for first choice probability and 12.7 p.p. for
choosing the school at all.

The admission effects for most schools are positive. Figure 4 shows the distribution of
estimated admission coefficients, obtained by estimating the RD specification separately for
each school. Panel A gives the distribution of admission effects on first choice demand for
elite cutoff schools only, which have large corresponding sample sizes and thus fairly precisely
estimated effects. All but two of the 30 schools have positive estimated effects of admission.
Panel B shows the distribution of the effect on first non-elite choice for non-elite cutoff

schools. Here, estimation error overstates the variance of the distribution substantially, such

19When the cutoff school has multiple career tracks, the dependent variable is equal to 1 when the younger
sibling chooses any track in the school.
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that the estimated effect of admission is negative for 26% of schools. To account for the
estimation error, I estimate the true variance of the admission effects, following Aaronson,
Barrow, and Sander (2007).2° Performing this correction and assuming a normal distribution
of admission coefficients, it is estimated that only 13% of non-elite schools have a negative

admission effect.

4.3 Channel: desire to attend school with or near siblings

The results are not driven by students’ (or their parents’) desire to attend school with
their siblings, for instance because it is convenient for commuting or attending school func-
tions. The estimated effect of admission is very similar between siblings who are close enough
in age to attend high school at the same time (two or fewer grade years apart) and siblings
who are too far apart in age to attend contemporaneously (three or more years, since high
school is three years in Mexico). Table 3 shows this result. The estimated difference in
admission effects on first choice demand for the cutoff school between these two groups is
precisely estimated and close to zero: the estimated differential for further-spaced siblings
in column 1 is -0.9 p.p. with 95% confidence interval of [-1.9 p.p., 0.1 p.p.]. Column 2
adds cutoff-specific admission effects, resulting in a significant estimated effect of -1.1 p.p.
Columns 3 and 4 show negative, insignificant effects on ranking the school as any choice.
The differential effect on first-choice demand for the school below the cutoff, reported in
columns 5 and 6, is -1.6 to -1.7 p.p. and statistically significant at the 1% level, indicating a
modestly reduced effect for farther-spaced siblings. But columns 7 and 8 find no differential
effect on listing the school below the cutoff as any choice.

Furthermore, the effect of admission is not confined to demand for the older sibling’s
school. Admission leads to the student ranking additional schools from the same subsystem,
besides the older sibling’s exact school. Table 4, accompanied by Figure 5, shows that this is

the case. The sample definition here is different than in the previous analysis because it only

20This is done by subtracting the average estimation error from the variance of the estimated coefficients:

5 (58] £ |(5-3) (5-5)|
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considers students who would leave their subsystem if marginally rejected from the cutoff
school. The counterfactual to admission to the cutoff school in this case is admission to a
school in a different subsystem. When the older sibling is admitted to the cutoff school, the
younger sibling ranks on average (.21 more options in the same subsystem, excluding the
older sibling’s school, compared to an average of 1.9 schools for students one point below the
cutoff. The estimated effects are almost identical for the closely-spaced and far-apart sibling
samples. Similar results are found, in columns 4 through 6, for the effect of rejection from the
cutoff school on demand for schools belonging to the subsystem of the school immediately
below the cutoff. The admission effect on subsystem demand and the persistence of admission
effects for students far apart in age cannot be explained by a preference for attending the
same school contemporaneously.

Another possible channel of older sibling admission on choice is that younger siblings
and their parents prefer to go to school close to where older siblings attend or have attended
in the past, for example if parents set commuting patterns based on older sibling school
location. This is difficult to test in the reduced form specification. The discrete choice
analysis in Section 5 will show that this proximity channel seems to operate, but explains

only a negligible fraction of the total impact of older sibling admission.

4.4 Channel: sibling competition or increased parental expectations

Sibling admission effects might reflect competition: when the older sibling gets into a
higher-cutoff school, the younger feels the need to compete by attempting the same. Indeed,
this is the channel proposed by Joensen and Nielsen (2018) as an explanation for younger
students being induced to choose more challenging math and science classes. Alternatively,
parents may exert pressure on the younger child when the older gets into a better school.
Three related approaches are taken to explore this possibility, each failing to find clear
evidence that competition and increased parental pressure are at play.

First, if competition is an important channel, then the effect of sibling admission to

the cutoff school should be larger when the school below the cutoff is relatively much less
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competitive. Table 5 shows the effects of older sibling admission, allowing the effect size to
differ based on the difference in cutoff scores between the cutoff school and the school below
the cutoff. The sample is restricted to cases where both schools are in the same subsystem,
so that the comparison is for differentially competitive schools within a subsystem. More
precisely, observations are divided based on whether the difference in cutoffs is greater or
less than the median difference in this sample (6 points on the COMIPEMS exam, about
1/3 of a standard deviation in student-level scores). Columns 1 and 2 show quite precise
estimates of differential effects on first choice demand that are very close to zero. Columns
3 and 4 find small, insignificant differential effects on listing the cutoff school as any choice
students facing above-median changes in cutoff score. The first-choice and any-choice results
together provide no evidence for a competition channel with respect to within-subsystem
school competitiveness.

Second, since the most salient quality difference between schools comes from belonging
to one of the two elite subsystems, sibling competition should imply larger effects when
marginal rejection from one elite subsystem results in the student being assigned to a school
in a non-elite subsystem (as opposed to earning a spot in the other elite subsystem). Columns
5 through 8 of Table 5 present evidence on this comparison, limiting the sample to students
at the cutoff of admission to one of the elite subsystems and allowing effects to differ with
respect to whether the school below the cutoff is in the other elite subsystem or a non-elite
subsystem. Columns 5 and 6 show results inconsistent with sibling competition: effects on
first choice demand are actually 4.0 to 4.9 percentage points smaller when the school below
the cutoff is not elite, and these differences are statistically significant. Columns 7 and 8
show negative and significant differential effects on the total number of schools chosen in the
elite cutoff subsystem, providing additional evidence against the competition channel. There
is a caveat to this evidence, however. Sibling pairs near an elite subsystem cutoff may be
different than sibling pairs found near non-elite cutoffs. If the former pairs are on average

much less competitive than the latter and thus react differently to older sibling admission,
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then the observed effect heterogeneity may be due to sample composition differences rather
than differences in characteristics between the schools above and below the cutoff.

Third, according to the psychology literature reviewed in Joensen and Nielsen (2018),
competition is more likely to manifest in same-sex pairings and when the siblings have similar
levels of achievement. Table 6 repeats the above exercise separately for same- and opposite-
sex subgroups and splitting the sample based on whether the absolute difference in middle
school GPA is greater than the median of the absolute difference in the sample. Columns 1
through 4 and 9 through 12 show the results for subsamples where competition is expected
to be most important, yet the pattern of results is similar to that in the full sample case.
In particular, the point estimates on differential effects with respect to change in school
cutoff is close to zero in each case, while the estimated differential effects with respect to the
type of school below the cutoff continue to be inconsistent with those predicted by sibling
competition.

Taken together, the evidence on differential responses to older sibling assignment with
respect to school competitiveness strongly suggests that between-sibling competition and
parental pressure are not driving the observed effects of older sibling assignment on school

demand.

4.5 Channel: Path dependence in decision-making, salience, and information
This section explores the possibility that students follow the path of their older siblings
due to incomplete information about schools and other difficulties in the decision-making
process. For example, perhaps there is a high cognitive and time cost to investigating
schools and ranking them, such that students (and their parents) find it easier to simply
mimic the older sibling. Related to this, given that there are hundreds of possible schools
from which to choose, perhaps the older sibling’s school is made salient by his attendance
there and the student is thus more likely to have it in mind when ranking schools. Finally,
perhaps students are risk-averse, so that they prefer schools about which they have more

information regarding school characteristics and student-school match quality. In this case,
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all else equal, students should prefer schools that older siblings have attended or that are
observably similar to those schools, such as schools in the same subsystem.?!

Table 7 presents evidence related to path dependence and salience effects by showing
heterogeneous effects of older sibling admission on first choice demand. Older sibling admis-
sion is found to have a 2.7 p.p. higher effect when it is the firstborn child who is admitted,
consistent with path dependence in which the oldest child sets a first example that is then
followed by subsequent children. If this dependence is because students and parents are
avoiding high decision-making costs, we might expect that effects are larger when parental
education is lower, students are lower-achieving, or they come from relatively lower-quality
middle schools. Column 2 finds a tightly-bounded zero differential effect with respect to
parental education, proxied by an indicator for at least one parent having completed high
school. Columns 3 shows a 1.6 p.p. higher effect for younger siblings with middle school
GPAs above the median, while column 4 finds no evidence for a differential effect with respect
to younger siblings’ self-reported hours studied per week. Column 5 shows no evidence of a
differential effect for younger siblings belonging to middle school cohorts with above-median
COMIPEMS exam scores. Taken together, this evidence does not favor the hypothesis that
students with lower socioeconomic backgrounds and lower achievement find it difficult to
build a portfolio of school choices and rely more on mimicking older siblings. Furthermore,
column 6 finds no evidence of a differential effect when the cutoff school is a “neighborhood
school” within 2 kilometers of home.?? This casts doubt on the importance of pure salience
effects, to the extent that students are aware of the schools in their neighborhood.

The role of information about school characteristics and student-school match quality
is difficult to test without observing actual information transmission between siblings. An
imperfect proxy for learning is an indicator for whether the older sibling graduates from high

school. The logic for using this proxy is as follows. One contributor to dropout is a bad

21The online appendix presents a formal model to make explicit the relationship between information and
choice for risk-averse students.

22The finding is robust to alternative choices of the cutoff, and indeed, the marginal effect of admission is
nearly invariant with respect to distance from home to school.
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match between student and school. That is, there are students who will drop out from some
schools but not others. Siblings are often similar in their preferences and abilities, so if the
older sibling drops out, this suggests to the younger sibling that the school may not be a
good match for him either.

Any estimates of differential admission effects with respect to dropout must be treated as
suggestive rather than rigorously causal, because dropout is not randomly assigned (indeed,
if it were, it would have no informational content for the student). Consider the reduced
form heterogeneous effects specifications, found in equation 2, where x; is now a dummy
variable equal to 1 if the older sibling graduates. If dropout were randomly assigned, then
a would give the additional average effect of admission when the older sibling graduates.
The problem arises when cor (z; X admit;j;, ;5:) # 0, so that students who are differentially
more or less likely to drop out when admitted to the cutoff school are systematically more or
less likely to be emulated, or have family characteristics that affect the likelihood of choosing
the cutoff school.

The empirical analysis addresses the potential issue of endogenous heterogeneous effects
in three ways. First, it considers multiple samples and outcomes and argues that the pattern
in the results is consistent with learning. Second, it may be that the sibling admission effect
is heterogeneous with respect to the school’s graduation rate or other school characteristics,
not the sibling’s individual graduation outcome. The specification that allows cutoff-specific
admission coefficients accounts for this, so that the admission-graduation interaction term
gives the estimated heterogeneity due to sibling dropout conditional on cutoff school char-
acteristics. Finally, the specification with cutoff-specific effects also controls for the older
sibling’s middle school grade point average, which is a significant predictor of high school
dropout, and its interactions with admission and exam score.

Keeping in mind the caveats associated with using graduation status to proxy for a

surprise to match quality, as well as the data limitations in using the graduation data, Table
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8 shows that the admission effect is heterogeneous with respect to older sibling dropout.?

The effect of admission on same-school demand is higher when the older sibling graduates.
Column 1 gives the differential effect of admission on application to the cutoff school with
respect to graduation status. On average, admission has a 2.4 p.p. higher impact on first
choice preference for the cutoff school when the older sibling graduates.?* The differential
effect is illustrated in Figure 6. Column 2 controls for the interaction between admission and
older sibling GPA while estimating separate admission coefficients for each school-by-older
sibling exam year, with similar results.

In order to further explore the issue of endogenous differential dropout, columns 3 and 4
present estimates of the impact on the first non-elite choice of students whose siblings were
near the cutoff of a non-elite school. This, in part, addresses the possibility that students
whose older siblings are more able to graduate in the cutoff school are more likely to choose
better schools. In particular, one might worry that older siblings able to graduate from elite
schools are from families with high academic expectations who push the younger sibling to
apply as well. Focusing on the non-elite preferences of students with siblings at non-elite
cutoffs, we are likely to mitigate this confounding factor to some degree. The differential
effect here is large, 7.5 p.p. compared to a rate of 17% for students scoring one point below
the cutoff. Adding controls in column 4, the estimates are almost identical.

There is also heterogeneity in the effect on demand for other schools in the same subsys-
tem. Columns 5 and 6 report the differential impact on the number of other schools selected
in the cutoff school’s subsystem, restricting the sample to cases where the older sibling is

at the margin of a subsystem. The point estimates suggest that older sibling graduation

23Sample size is smaller than in the previous analysis, due to the fact that graduation data only exist for
older siblings from the 2005 to 2008 cohorts and that graduation outcomes are missing for students at the
UNAM schools, which are highly-demanded as first choices. This necessitates inclusion of all sibling pairs 1
to 5 years apart in age in the estimation sample. A sibling one year below his older sibling still has most
of an academic year to learn about his sibling’s school, since school begins in the early fall and preference
listings are not due until February or March. Although graduation has not occurred yet for the siblings who
are 1 or 2 years apart, in Mexico City most dropout occurs in the first year.

24The estimates imply a smaller average effect of admission than did previous tables. This is because the
UNAM cutoff schools are missing from the sample, and much of the admission effect on first choice demand
comes from the elite UNAM and IPN subsystems.
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increases the number of other schools chosen in the same subsystem by 0.12. The same-
school and subsystem effects are consistent with students reacting to older siblings’ “good”
and “bad” outcomes differently, learning about match quality and updating their choice

behavior accordingly.

4.6 Effect on school assignment outcomes

Older sibling admission outcomes affect not only the stated preferences of younger sib-
lings, but also their realized school assignments. Table 9, accompanied by Figure 7, shows
the admission effect on the younger sibling’s assignment. Admission to the cutoff school
increases the probability of the younger sibling’s assignment to the same school by 4.5 p.p.,
a large increase over the 7.1% assignment rate for students one point below the admission
cutoff. A similar result holds for the school immediately below the cutoff, with an admission
effect of 5.1 p.p. Columns 3 and 4 limit the sample to observations where the older sibling
has schools in different subsystems above and below the cutoff. Older sibling admission
increases the probability of being assigned to any school within the cutoff subsystem by 4.4
p.p., similar to the 4.6 p.p. effect of assignment to the subsystem below the cutoff. Ap-
pendix Table B.1 shows that the average effect of older sibling admission to the cutoff school
or subsystem has a tightly-bounded null effect on younger sibling COMIPEMS exam scores,
indicating that these effects on assignment are driven by changes in reported preferences
rather than higher assignment priority.

Perhaps most interesting is the effect that older sibling admission to elite high schools
has on younger sibling preference for, and assignment to, elite schools. Among the students
least likely to apply to elite schools, older sibling admission has a large effect on both elite
application and assignment rates. To show this, I first use a probit model to estimate the
determinants of elite first choice among younger siblings of students who applied to elite

schools and were rejected. Probit estimates are in Appendix Table B.2. 25 These estimates

25The most important predictor of elite preference is the proportion of the older sibling’s middle school
cohort expressing elite preference. This measure captures the preferences, constraints, and peer network
effects in the older sibling’s cohort, which are relevant for most younger siblings as they often attend the

26



are then used to generate a predicted probability of elite first choice for all younger siblings
of students who were either above or below the cutoff for elite admission. Table 10, Panel
A shows estimates of the sibling admission effect on students falling within different bins of
the predicted elite first choice probability. Column 1 estimates a large 12.7 p.p. increase in
the probability of choosing an elite school among students with less than a 60% predicted
probability of doing so. As the predicted probability increases, the marginal effect of older
sibling admission falls dramatically. Panel B shows similar results for the total number of
elite schools selected.

The consequent effect on elite assignment (Panel C) is 3.5 p.p. among those least likely to
choose an elite school, compared to an estimated zero effect for those most likely to express
elite preference. This represents a 19% increase in the probability of admission, compared to
the rate of elite admission among those with older siblings missing elite assignment by one
point (18%). This implies that there exist many students who are capable of elite admission

but only apply when they are sufficiently exposed to an elite school through their siblings.26

4.7 Validity of the RD design

This section presents two standard checks for the validity of the RD design. The first is
whether the density of the running variable (centered COMIPEMS score) suddenly increases
or decreases when it crosses the cutoff, as suggested by McCrary (2008). This might occur if
the younger siblings of rejected students were less likely to apply to high school, for example
if rejected students were more likely to drop out of school and younger siblings followed that
example. Another, less likely possibility is that admission induces behavior that makes it
impossible to match siblings to each other, such as changing their phone number or middle
school. Figure 8, Panel A shows the density of centered COMIPEMS score for the RD

sample of older siblings. There is no clear change in density across the threshold. Panel B

same middle school or live in the same neighborhoods as these students.

26Tt was shown earlier that there is little evidence for the sibling competition and parental expectations
channels. The differential effects on choice and assignment thus seem to be driven by the more generic path
dependence and information channels, in the sense that they apply to non-elite schools and subsystems as
well.

27



gives a closer view of the density near the cutoff. Implementing McCrary’s formal test for a
discontinuity in the density yields an estimated difference in log height of 0.006 (SFE = 0.007)
at the cutoff, failing to reject continuity.

The second check is to repeat the reduced form RD regressions, this time using exogenous
student characteristics as the dependent variables. Imbens and Lemieux (2008) propose this
as a way of verifying that exogenous characteristics do not suddenly change at the cutoff,
which would call into question whether the endogenous variable would be balanced in the
absence of a treatment effect. In order to jointly test that the admission coefficients are
zero for all tested exogenous characteristics, seemingly unrelated regression (Zellner 1962) is
used. Table 11 shows the results, failing to reject that the admission coefficients are equal
to zero (p = 0.86). The point estimates are quite precise as well, ruling out even fairly small
covariate imbalances. The absence of visible discontinuities in covariates is illustrated in

Figure 9. Thus both checks yield support for the validity of the RD design.

5 Discrete choice model of school choice

In this section, the basic RD design is extended to a discrete choice model of school choice.
It allows for a natural parameterization of the impact of sibling admission: the change in
willingness to travel to that school or another school in the same subsystem, which with
further assumptions can then be translated into a willingness to pay measure. It is also used
to address a potential causal channel for the admission effect where preference shifts toward
schools close to the older sibling’s school, for example if the family sets a commuting pattern

that includes that school.

5.1 Method
The RD design is incorporated into a discrete choice model by estimating the following

equation, expressing expected utilities from each school as a function of school characteristics
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and older sibling assignment (suppressing time subscripts):

Uiy = Ocuty; + 6 (cutyy X admit;) + By (8; X cuti;) + B2 (5; X cuty; X admit;) +
Obelow;; + ¢ (below;; x admit;) + B, (8; x below;;) + B, (8i x below;; x admit;) + (3)

vdistij + 5ij

where cut;; = 1 when student i’s sibling is in school j’s cutoff sample and 0 otherwise,
admat; is a dummy for whether the older sibling meets the cutoff score, below;; is a dummy
for whether the school is immediately below the student’s cutoff school, and dist;; is the
straight-line distance between the centroid of the student’s postal code of residence and
school j. Allowing expected utility to be higher or lower for cutoff schools and the school
assigned for scores immediately below the cutoff (through 6 and 0, respectively), and for this
expected utility to vary around the cutoff, § and d capture only the discontinuous jumps in
expected utility caused by the older sibling crossing the cutoff score and being admitted to
the school above the cutoff instead of the school immediately below.

Incorporating subsystems into the model is straightforward. For the M different subsys-
tems, let X }, vy X JM be dummy variables equal to 1 if school j belongs to the corresponding
subsystem and 0 otherwise. Define cutsub;; equal to 1 if j belongs to the cutoff school’s sub-
system and belowsub;; equal to 1 if j belongs to the “below” school’s subsystem, 0 otherwise.

Adding these variables into the RD specification, we have:

U;; = QCUtij +0 (cutij X admztz) + 51 (gz X cutij) + 52 (52 X cutij X adm@tz) +

Obelow;; + ¢ (below;; x admit;) + él (5; x below;;) + @2 (5; x below;; x admit;) +
M
Z Xf (7" + n'cutsuby; + nbelowsuby;) +  (4)
(=2

cutsub;; [padmit; + Y1 8; + 1o (8; x admit;)] +

belowsub; [Qadmz’ti +¢.8+ 9, (8; x admit;)| + ydist;; + ;.
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This specification allows marginal expected utilities to vary depending on whether the cutoff
school belongs to j’s subsystem, the older sibling’s centered exam score, and whether the
sibling exceeded the cutoff score (¢, the coefficient of interest). The corresponding underlined
coefficients are all analogous except that they apply to the subsystem of the school attended
by the older sibling if he scores below the cutoff.

Assuming that ¢;; is distributed i.i.d. extreme value type I, the parameters of this model
can be estimated with a conditional logit, where the outcome variable is selecting the school
as the first choice.?” The bandwidth is set to 10 points on either side of the cutoff. The
bandwidth choice here is arbitrary, but is within the range of bandwidths chosen by the IK
procedure in the reduced form analysis. As in the reduced form analysis, the edge kernel is
used to weight observations with respect to centered COMIPEMS score. Results from an
exploded logit model, modeling the joint choice of the student’s first three options, are also
presented.?®

In order to improve the fit of the model, controls are included for mean COMIPEMS score
of students assigned to the school in the previous year and proportion of the older sibling’s
middle school cohort choosing the school as first choice. These controls are intended to
capture a wide variety of unobserved factors that predict demand for the school and the
corresponding preference parameters are not given a structural interpretation. Additionally,
some specifications include controls for distance of the school from the schools above and
below the cutoff, as well as the interactions of these measures with older sibling admission

to the cutoff school and piecewise-linear terms in centered COMIPEMS score.

5.2 Results
The conditional and exploded logit results have signs consistent with the reduced form
estimates. Appendix Table B.3 provides estimated parameters from the logit specification

in equation 4. Table 12 presents willingness to travel (WTT) estimates for the sibling

27As in the reduced form analysis, the student is considered to have chosen a particular school if he selects
any career track within it.

28Hastings, Kane, and Staiger (2009) estimate an exploded mixed logit model of school choice. The model
used here does not have random coefficients but is otherwise similar.
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admission effects, calculated by taking the negative of the ratio of the admission coefficient
to the distance from home coefficient.?”

Older sibling admission to the cutoff school increases expected utility from that school
and reduces the expected utility from the school below the cutoff. The conditional logit
results imply an increase in WTT of 3.5 km (one-way) for the school above the cutoff and a
5.8 km decrease for the school below the cutoff. Exploded logit results, modeling the joint
probability of the first three schools chosen, find slightly lower WTT effects of admission,
implying changes of 3.0 km for the school above the cutoff and 3.3 for the school below.
When the older sibling is on the margin between one subsystem and another (columns 3
and 4), admission to the school above the cutoff increases WT'T to all other schools in that
subsystem by between 1.2 and 1.4 km. WTT for other schools in the subsystem of the school
below the cutoff fall by 0.9 to 1.0 km when the older sibling scores too high to be admitted
there.?® Columns 5 and 6 show that these effects, both on same-school and same-subsystem
demand, are essentially unchanged when allowing for admission to affect demand for schools
on the basis of how far they are located from the cutoff school. Thus it seems that admission
has effects that go far beyond proximity and commuting considerations.

Additional assumptions allow for interpretation of the effect sizes as measures of marginal
willingness to pay (WTP). Taking the average WTT effect between the schools above and
below the cutoff in the full sample exploded logit specification, we have a 3.2 km average
increase in WT'T due to sibling admission. But students must travel both to and from school,
so this measure should be doubled to 6.4 km/day. Students in Mexico have 195 instructional
days per year, so the annualized effect on WTT is 6.4 x 195 = 1,248 km/year. Translating
this measure to travel time is difficult because students travel using a combination of subway,
private bus, driving, and walking. Assuming that the average speed of travel over these modes

during rush hour in Mexico City is 10 km /hour, then students are willing to spend 1,248/10 =

29Gtandard errors for WTT effects are computed using the delta method.
30The total change in WTT for the cutoff school when the student is at the boundary of a subsystem is
obtained by summing the effect of admission to the school with the effect for admission to the subsystem.
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124.8 additional hours per year traveling as a result of sibling admission. According to the
2011 National Survey of Occupation and Employment (Instituto Nacional de Estadistica y
Geografia 2011), the average urban teen wage was $2 USD /hour. Taking this as the average
valuation of time for students in the estimation sample, the change in WTP due to sibling
admission is $249.60/year. High school is three years long in Mexico City, so the total effect
on WTP for a student completing school is $749. This is likely to be a conservative estimate
because traveling farther may require paying an additional bus fare of about $.50/day. The
$749 estimate is equal to about two months of self-reported family income in this sample,
although such self-reports by adolescents may be unreliable. As a point of comparison, $749
was approximately the median monthly household income among urban Mexican households
in 2010 (Instituto Nacional de Estadistica y Geografia 2010). Thus the additional value
placed on a school due to sibling admission appears quite large for the typical family facing

this decision.

6 Conclusion

Older siblings’ school assignments strongly affect students’ stated preferences and as-
signment outcomes, an effect that is not driven by convenience or costs of attendance. The
findings here provide support for a causal interpretation of the correlation observed in Good-
man et al. (2015). They also bolster the assertion in Hoxby and Avery (2012) that older
peers matter for school choice.

One implication of the results is that any policy affecting student school assignments
will also spill over onto younger siblings’ school preferences. This implies, for example, a
potential delayed multiplier effect of affirmative action systems in school admissions. But
other policies may also result in spillovers, such as information campaigns in public school
systems or marketing and recruiting efforts by private schools. The fact that siblings affect
preferences not only for their exact same school, but also for similar schools, suggests that
outreach and marketing efforts by specific public or private schools may be affecting demand

for their respective sectors in addition to their own schools.
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Given that the observed effects do not appear to act through channels that are specific
to siblings—convenience, commuting, or sibling rivalry—the findings raise two avenues for
further investigation. First, understanding the role of broader peer networks, including older
friends and classmates, in determining school choice behavior is a natural next step. Second,
the extent to which information-sharing and path dependence due to the perceived difficulty
of navigating the school choice process are the key causal channels in affecting choice needs
to be better understood. If students rely on their networks because they lack information
about school characteristics or student-school fit, this suggests a role for greater levels of
information provision by public school systems and other organizations. Furnishing printed
material containing data beyond school-level aggregates is one potential way to begin, as in
Hoxby and Turner (2013) in the context of college choice where information on net costs is
the predominant barrier. It is less clear what the informational constraints are in Mexico
City and elsewhere, and whether these relate more to school-level characteristics or how well
a school would suit a particular student. In the latter case, family and wider peer networks
may be indispensable in helping students and their parents to choose the right school for

them.
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Tables

Table 1: Summary statistics for full and sibling samples

Panel A. Student-level summary statistics (1) (2) (3)
Matched YoungerA sib
All students younger sibling 131;??:;1331;
sample (BW = 10)
Male 0.49 0.48 0.48
(0.50) (0.50) (0.50)
Maximum of mother’s and father’s education (years) 10.39 10.35 10.61
(3.56) (3.39) (3.36)
Number of siblings 2.18 2.45 2.37
(1.45) (1.34) (1.29)
Birth order (1 is firstborn) 2.17 2.73 2.68
(1.35) (1.08) (1.05)
Hours studied per week 4.86 4.89 5.00
(3.18) (3.17) (3.19)
Middle school grade point average (of 10) 8.06 8.14 8.15
(0.82) (0.82) (0.82)
Number of schools ranked 9.32 8.94 9.37
(3.90) (3.55) (3.63)
Elite school as first choice 0.63 0.64 0.72
(0.48) (0.48) (0.45)
Assigned to an elite school 0.21 0.20 0.23
(0.41) (0.40) (0.42)
COMIPEMS examination score 63.05 61.81 62.56
(19.34) (18.83) (18.44)
Distance from student’s home postal code to first choice school (km) 7.68 7.87 8.13
(6.22) (6.18) (6.12)
Distance from student’s home postal code to first non-elite choice school (km) 6.12 5.96 6.05
(5.36) (5.05) (5.04)
Took HS ENLACE (2005-2008 cohort students assigned to non-UNAM schools) 0.54 0.59 0.59
(0.50) (0.49) (0.49)
Observations 3051216 540118 480693
Panel B. Sibling pair-level summary statistics (1) (2)
Matched Younger sib
younger sibling observations
R ) in RD sample
sample (BW = 10)
Grade year difference between siblings 2.76 2.76
(1.47) (1.47)
Same sex sibling pair 0.51 0.51
(0.50) (0.50)
Younger sibling MS GPA - older sibling MS GPA —0.03 —0.07
(0.93) (0.92)
Absolute value of MS GPA difference 0.73 0.73
(0.57) (0.56)
Siblings have same first choice school 0.33 0.35
(0.47) (0.48)
Observations 540118 480693

Note: Standard deviations in parentheses. Statistics in column 2 of Panel A are for
younger siblings in the matched sample, described in the text. Each observation in the
RD sample is a sibling pair-cutoff school pairing, such that a sibling pair appears mul-
tiple times in the sample if his older sibling is within the 10 point bandwidth of two
different cutoff schools. The RD sample consists of 288,863 unique students appearing
on average 1.66 times each.
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Table 2: Effect of older sibling admission on younger sibling choice

(1) (2) (3) (4)

Cutoff Cutoff School School
) ) below cutoff below cutoff
school is school is . .
. . is first is any
first choice any choice . .
choice choice
Score > cutoff 0.073%** 0.105%** —(.052%** —0.127%**
(0.0023) (0.0028) (0.0019) (0.0038)
Observations 437995 480693 302643 302643
Adjusted R? 0.158 0.144 0.031 0.113
Mean of DV 1 pt below cutoff 0.142 0.606 0.077 0.618
Bandwidth 9.5 10.3 7.0 6.9

Note: Dependent variables are dummy variables pertaining to the choice of the younger
sibling. Regressions include cutoff school-year fixed effects and piecewise-linear polyno-
mial terms in older sibling’s centered exam score. Observations are weighted using the
edge kernel. Standard errors accounting for clustering at the older sibling level are in
parentheses. Stars for statistical significance are based on t-tests using (G-1) degrees of
freedom, where G is the number of points of support of the centered score. * p<0.10,
** p<0.05, *** p<0.01.

Table 3: Effect of older sibling admission on younger sibling’s preference for same school, heterogeneity by grade year difference of siblings
(1) 2) ®3) (4) (5) (6) (7 (®)

. ‘hool below  School below  School below  School below
Cutoff school  Cutoff school  Cutoff school = Cutoff school Schoo oW Schoo oW Schoo peow Schoo peow
s X S . . . . . cutoff is first cutoff is first  cutoff is any  cutoff is any
is first choice is first choice is any choice is any choice

choice choice choice choice

Score > cutoff 0.078%** (One per 0.106%** (One per —0.060***  (One per —0.125***  (One per

(0.0033) cutoff) (0.0039) cutoff) (0.0028) cutoff) (0.0052) cutoff)
(Score > cutoff) x (Sibs 3+ years apart) —0.009* —0.011** —0.003 —0.004 0.016%** 0.017#%* —0.003 —0.004

(0.0047) (0.0047) (0.0056) (0.0056) (0.0038) (0.0038) (0.0075) (0.0075)
Observations 437995 437981 480693 480681 302643 302617 302643 302617
Adjusted R? 0.159 0.162 0.151 0.153 0.032 0.037 0.118 0.119
Mean of DV 1 pt below cutoff 0.142 0.142 0.606 0.606 0.077 0.077 0.618 0.618
Bandwidth 9.5 9.5 10.3 10.3 7.0 7.0 6.9 6.9

Note: Regressions include cutoff school-year fixed effects, piecewise-linear polynomial terms in older sibling’s centered exam score, a dummy variable for siblings 3+
years apart in exam years, and interactions between this dummy and the piecewise-linear polynomial. Observations are weighted using the edge kernel. Standard errors
accounting for clustering at the older sibling level are in parentheses. Stars for statistical significance are based on t-tests using (G-1) degrees of freedom, where G is
the number of points of support of the centered score. * p<0.10, ** p<0.05, *** p<0.01.
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Table 4: Effect of older sibling admission on number of other schools chosen in cutoff subsystem

(1) 2) @) (4) (5) (6)
Schools chosen  Schools chosen  Schools chosen  Schools chosen  Schools chosen  Schools chosen
in subsystem  in subsystem  in subsystem  in subsystem  in subsystem  in subsystem

of cutoff of cutoff of cutoff of school of school of school
school school school below cutoff below cutoff below cutoff
Score > cutoff 0.206%** 0.198%** (One per —0.158%** —0.158%** (One per
(0.0150) (0.0204) cutoff) (0.0126) (0.0178) cutoff)
(Score > cutoff) x (Sibs 3+ years apart) 0.015 0.017 —0.006 —0.004
(0.0300) (0.0301) (0.0250) (0.0252)
Observations 305440 305440 305416 362747 362747 362733
Adjusted R? 0.206 0.211 0.214 0.055 0.059 0.060
Mean of DV 1 pt below cutoff 1.867 1.867 1.867 1.421 1.421 1.421
Bandwidth 134 134 134 16.3 16.3 16.3

Note: Dependent variables are the number of schools in the respective subsystems chosen by the younger sibling, excluding either the cutoff school
or the school immediately below the cutoff. Samples are limited to older siblings for whom rejection from the cutoff school results in admission
to a school in a different subsystem. Regressions include cutoff school-year fixed effects and piecewise-linear polynomial terms in older sibling’s
centered exam score. Specifications in columns 2 and 4 also include a dummy variable for siblings 3+ years apart in exam years and interactions
between this dummy and the piecewise-linear polynomial. Observations are weighted using the edge kernel. Standard errors accounting for clus-
tering at the older sibling level are in parentheses. Stars for statistical significance are based on t-tests using (G-1) degrees of freedom, where G is
the number of points of support of the centered score. * p<0.10, ** p<0.05, *** p<0.01.

Table 5: Effect of older sibling admission on younger sibling’s choices, heterogeneity by differences in schools above and below cutoff

1 2 ®3) (4) (5) (6) (M (8)
Sample Cutoff school and school below cutoff in same subsystem Cutoff school elite; school below cutoff in different subsystem
Cutoff Cutoff Cutoff Cutoff First choice  First choice SChOOI§ Sch001:§
. . . . . belongs to belongs to chosen in chosen in
Dependent variable school is school is school is school is . .
. . . . cutoff school cutoff school cutoff school cutoff school
first choice first choice any choice any choice
’ subsystem subsystem subsystem subsystem
Score > cutoff 0.077***  (One per 0.075%%* (One per 0.153%** (One per 0.424%** (One per
(0.0045) cutoff) (0.0054) cutoff) (0.0115) cutoff) (0.0484) cutoff)
(Score > cutoff) x (Dif. in cutoff scores of 0.001 —0.004 —0.005 0.011
schools above and below cutoff > median)  (0.0064) (0.0068) (0.0076) (0.0083)
(Score > cutoff) x (School below cutoff —0.049%F*  —0.040%*F  —0.125%* —0.141%*
belongs to non-elite subsystem) (0.0128) (0.0130) (0.0543) (0.0557)
Observations 238017 237977 258930 258892 144313 144313 175162 175162
Adjusted R? 0.200 0.204 0.173 0.175 0.168 0.169 0.120 0.121
Mean of DV 1 pt below cutoff 0.163 0.163 0.643 0.643 0.563 0.563 2.284 2.284
Bandwidth 10.7 10.7 11.3 11.3 124 12.4 15.8 15.8

Note: Regressions include cutoff school-year fixed effects, piecewise-linear polynomial terms in older sibling’s centered exam score, a dummy variable for the stated inter-
action variable (difference in cutoff scores of schools above and below cutoff > median or school below cutoff belongs to non-clite subsystem), and interactions between
this dummy and the piecewise-linear polynomial and fixed effects. Observations are weighted using the edge kernel. Standard errors accounting for clustering at the
older sibling level are in parentheses. Stars for statistical significance are based on t-tests using (G-1) degrees of freedom, where G is the number of points of support of
the centered score. * p<0.10, ** p<0.05, *** p<0.01.
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Table 6: Separating effects by sibling pair characteristics, heterogeneity by sibling pair characteristics and differences in schools above and below cutoff

1) (2) () (4) (5) (6) (7) O]
Sample Same-sex sibling pair Opposite-sex sibling pair
Subsample Cutoff school and school Cutoff school elite; school Cutoff school and school Cutoff school elite; school
Subsamy below cutoff in same subsystem below cutoff in different subsystem below cutoff in same subsystem below cutoff in different subsystem
Cutoff Cutoff Cutoff Cutoff First choice First choice Schools Schools
Dependent variable school is school is school is school is belongs to bclongf to chosen in chosm{ m
fiest choice first choice any choice any choice cutoff school cutoff school cutoff school cutoff school
- U R v : subsystem subsystem subsystem subsystem
Score > cutoff (One per (One per (One per (One per (One per (One per (One per (One per
cutoff) cutoff) cutoff) cutoff) cutoff) cutoff) cutoff) cutoff)
(Score > cutoff) x (Dif. in cutoff scores of ~ —0.004 0.006 —0.006 0.010
schools above and below cutoff > median)  (0.0099) (0.0104) (0.0089) (0.0113)
(Score > cutoff) x (School below cutoff —0.041%%* —0.113* —0.025 —0.201**
belongs to non-clite subsystem) (0.0112) (0.0594) (0.0199) (0.0861)
Observations 132379 153007 160620 139532 145488 135691 59710 75481
Adjusted R? 0.205 0.170 0.164 0.125 0.198 0.192 0.171 0.122
Mean of DV 1 pt below cutoff 0.172 0.664 0.571 2.291 0.152 0.620 0.554 2.275
Bandwidth 11.0 13.7 36.6 27.8 13.1 12.6 10.8 13.7
©) (10) (1) (12) (13) (14) (15) (16)
Sample Absolute difference in siblings’ middle school GPA < median Absolute difference in siblings’ middle school GPA > median
Subsample Cutoff school and school Cutoff school elite; school Cutoff school and school Cutoff school elite; school
sample below cutoff in same subsystem below cutoff in different subsystem below cutoff in same subsystem below cutoff in different subsystem
Cutoff Cutoff Cutoff toff First choice First choice Schools Schools
Dependent variable school is school is school is school is belongs to belongs to chosen in chosen in
fiest choice first choice any choice any choice cutoff school  cutoff school cutoff school cutoff school
o - e any choiee YR subsystem subsystem subsystem subsystem
Score > cutoff (One per (One per (One per (One per (One per (One per (One per (One per
cutoff) cutoff) cutoff) cutoff) cutoff) cutoff) cutoff) cutoff)
(Score > cutoff) x (Dif. in cutoff scores of 0.009 0.009 —0.006 0.004
schools above and below cutoff > median)  (0.0109) (0.0122) (0.0084) (0.0098)
(Score > cutoff) x (School below cutoff —0.053** —0.279%** —0.022 —0.089
belongs to non-elite subsystem) (0.0197) (0.0881) (0.0170) (0.0657)
Observations 101135 118767 62363 71250 159128 167822 82448 118704
Adjusted R* 0.193 0.181 0.170 0.116 0.220 0.190 0.182 0.134
Mean of DV 1 pt below cutoff 0.170 0.645 0.554 2.330 0.163 0.655 0.588 2.356
Bandwidth 10.9 124 12.3 14.8 15.6 16.7 15.0 24.5

Note: Regressions include cutoff school-year fixed effects, piecewise-linear polynomial terms in older sibling’s centered exam score, a dummy variable for the stated interaction variable (dif-
ference in cutoff scores of schools above and below cutoff > median or school below cutoff belongs to non-elite subsystem), and interactions between this dummy and the piecewise-linear
polynomial and fixed effects. Observations are weighted using the edge kernel. Standard errors accounting for clustering at the older sibling level are in parentheses. Stars for statistical
significance are based on t-tests using (G-1) degrees of freedom, where G is the number of points of support of the centered score. * p<0.10, ** p<0.05, *** p<0.01.

Table 7: Differential effect of older sibling admission on school choice, by student and sibling pair characteristics
(1) 2) 3) (4) (5) (6)
Younger Younger sib

sibling has MS average from 1 ¢
middle school COMIPEMS Fom nometo

Parent has
Older sibling  high school

Younger
sibling has

Distance
Interaction variable

is firstborn  education or hours studied cutoff school
above GPA. - > median scorpf - < 2km
median median
Dependent variable Cutoff school Cutoff school Cutoff school Cutoff school Cutoff school Cutoff school
is first choice is first choice is first choice is first choice is first choice is first choice
(Score > cutoff) (One per (One per (One per (One per (One per (One per
cutoff) cutoff) cutoff) cutoff) cutoff) cutoff)
(Score > cutoff) x (Interaction) 0.027*** —0.002 0.016%** 0.008 —0.006 0.010
(0.0052) (0.0051) (0.0050) (0.0050) (0.0048) (0.0082)
Observations 356591 376261 392882 376987 430138 413348
Adjusted R? 0.159 0.161 0.170 0.160 0.164 0.170
Mean of DV 1 pt below cutoff 0.144 0.145 0.144 0.145 0.142 0.141
Bandwidth 9.8 10.0 9.4 9.9 94 9.9

Note: Regressions include cutoff school-year fixed effects, piecewise-linear polynomial terms in older sibling’s centered exam score,
a dummy variable for the stated interaction variable (difference in cutoff scores of schools above and below cutoff > median or
school below cutoff belongs to non-elite subsystem), and interactions between this dummy and the piecewise-linear polynomial
and fixed effects. Observations are weighted using the edge kernel. Standard errors accounting for clustering at the older sib-
ling level are in parentheses. Stars for statistical significance are based on t-tests using (G-1) degrees of freedom, where G is the
number of points of support of the centered score. * p<0.10, ** p<0.05, *** p<0.01.
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Table 8: Differential effect of older sibling admission on school choice by graduation outcome

(1) 2) ®3) 4) (5) (6)

Sample Full Older siblings at non-elite cutoff Older siblings at rnargin
of subsystem admission
. Cutoff school Cutoff school Sch}ools chosen Sch‘ools cholsen
. Cutoff school Cutoff school . in cutoff in cutoff
Dependent variable . . . . is first non- is first non-
is first choice is first choice . . . . school school
elite choice elite choice
subsystem subsystem
Score > cutoff 0.021%** (One per 0.041%** (One per 0.115%** (One per
(0.0046) cutoff) (0.0078) cutoff) (0.0408) cutoff)
(Score > cutoff) x (Older sibling graduated) 0.024%%* 0.023%** 0.075%** 0.079%** 0.116** 0.120%*
(0.0065) (0.0067) (0.0105) (0.0109) (0.0549) (0.0565)
Observations 142138 142138 105821 105821 75464 75453
Adjusted R? 0.082 0.085 0.111 0.114 0.223 0.227
Mean of DV 1 pt below cutoff 0.085 0.085 0.165 0.165 1.519 1.519
Bandwidth 13.2 13.2 12.2 12.2 14.1 14.1

Note: Samples exclude all students at an UNAM school cutoff or who would attend an UNAM school if rejected from the cutoff school, since the
UNAM schools have no graduation data available. Regressions include cutoff school-year fixed effects, piecewise-linear polynomial terms in older
sibling’s centered exam score, a dummy variable for whether the older sibling graduated, interactions between this dummy and the piecewise-linear
polynomial and fixed effects, in addition to older sibling’s GPA, a piecewise-linear polynomial in the interaction between older sibling’s GPA and
centered test score, and the interaction between GPA and admission. Observations are weighted using the edge kernel. Standard errors accounting
for clustering at the older sibling level are in parentheses. Stars for statistical significance are based on t-tests using (G-1) degrees of freedom, where
G is the number of points of support of the centered score. * p<0.10, ** p<0.05, *** p<0.01.

Table 9: Effect of older sibling admission on younger sibling assignment outcomes

(1) (2) (3) (4)
Older siblings at margin

Full .
of subsystem admission

Sample

Assigned to

Assigned to

Assigned to

Dependent variable Assigned to school below school in school in
cutoff school cutoff subsystem of  subsystem
h cutoff school below cutoff
Score > cutoff 0.045%** —0.0517%** 0.044*** —0.046%**
(0.0016) (0.0021) (0.0032) (0.0030)
Observations 644136 394299 285087 325166
Adjusted R? 0.027 0.017 0.033 0.016
Mean of DV 1 pt below cutoff 0.071 0.116 0.181 0.224
Bandwidth 14.2 8.3 12.5 14.9

Note: Dependent variables are dummy variables pertaining to the admission outcome of the
younger sibling. Samples for subsystem admission outcomes are limited to older siblings for
whom rejection from the cutoff school results in admission to a school in a different subsys-
tem. Regressions include cutoff school-year fixed effects and polynomials in older sibling’s
centered exam score. Observations are weighted using the edge kernel. Standard errors ac-
counting for clustering at the older sibling level are in parentheses. Stars for statistical signif-
icance are based on t-tests using (G-1) degrees of freedom, where G is the number of points
of support of the centered score. * p<0.10, ** p<0.05, *** p<0.01.
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Table 10: Effect of older sibling admission to an elite school on
younger sibling elite school choice and assignment

Panel A. (1) (2) (3)
Dependent variable Elite school as first choice

Baseline predicted probability of

selecting elite school as first choice 0, 6] (6, 8] (8 1]

Score > cutoff 0.127%*%* (0.073*** (.027***
(0.0173)  (0.0092) (0.0052)
Observations 13712 35223 53780
Adjusted R? 0.051 0.030 0.022
Mean of DV 1 pt below cutoff 0.588 0.760 0.902
Bandwidth 184 14.7 16.6
Panel B. (1) (2) (3)
Dependent variable Number of elite schools chosen

Baseline predicted probability of

selecting elite school as first choice 0, 6] (6, 8] (8 1]

Score > cutoff 0.584*** (.379***  (.198***
(0.0971) (0.0632)  (0.0536)
Observations 12898 38086 58770
Adjusted R? 0.059 0.055 0.070
Mean of DV 1 pt below cutoff 2.408 3.839 5.550
Bandwidth 13.9 13.9 16.5
Panel C. (1) (2) (3)
Dependent variable Elite assignment

Baseline predicted probability of

selecting elite school as first choice [0, 6] (6, 8] (8 1]

Score > cutoff 0.035**  0.035*** 0.007
(0.0138) (0.0075) (0.0076)
Observations 16162 56685 67556
Adjusted R? 0.040 0.044 0.031
Mean of DV 1 pt below cutoff 0.176 0.222 0.302
Bandwidth 17.0 21.5 19.3

Note: Sample is composed of older siblings near the cutoff of an elite
school who will be assigned to a non-elite school if they score below
the cutoff. Columns partition this sample by the younger sibling’s
predicted probability of selecting an elite school as first choice. Re-
gressions include cutoff school-year fixed effects and piecewise-linear
polynomial terms in older sibling’s centered exam score. Observa-
tions are weighted using the edge kernel. Standard errors account-
ing for clustering at the older sibling level are in parentheses. Stars
for statistical significance are based on t-tests using (G-1) degrees of
freedom, where G is the number of points of support of the centered
score. * p<0.10, ** p<0.05, *** p<0.01.

43



Table 11: Test for balance of older sibling covariates

1) 2 3) (4) (5) (6) (7) (®)

Parental Hours . . Mean

education  Male studied Middle Number of Birth order COMIPEMS  Same-sex

) ( ) ) o S K school GPA  siblings (1=oldest) score of sibling pair

years per wee MS peers

Score > cutoff 0.000 —0.002 0.015 0.003 0.002 0.007 0.019 —0.001

(0.0186)  (0.0024) (0.0195) (0.0043) (0.0072) (0.0060) (0.0382) (0.0025)
Observations 517166 754586 448589 523443 525425 524033 523391 718786
Adjusted R? 0.108 0.076 0.075 0.187 0.053 0.029 0.298 0.003
Mean of DV 1 pt below cutoff ~ 10.648 0.432 5.080 8.174 2.322 1.674 63.054 0.519
SD of DV 1 pt below cutoff 3.323 0.495 3.233 0.783 1.268 1.044 7.662 0.500
Bandwidth 14.8 17.2 12.9 11.2 14.8 14.7 11.6 16.1
p-value for joint significance of Score > cutoff coefficients 0.86

Note: Dependent variable corresponds to the older sibling. Regressions include cutoff school-year fixed effects and piecewise-linear poly-
nomial terms in older sibling’s centered exam score. Observations are weighted using the edge kernel. Standard errors accounting for
clustering at the older sibling level are in parentheses. Stars for statistical significance are based on t-tests using (G-1) degrees of free-
dom, where G is the number of points of support of the centered score. * p<0.10, ** p<0.05, *** p<0.01.

Table 12: Willingness to travel estimates of admission for school attributes from conditional and exploded logit RD models
of school choice

1) 2 () (4) (5) (6)
Sample Full Older siblings at margin of subsystem admission
Conditional Exploded Conditional Exploded Conditional Exploded
Model . . . . . .
logit logit logit logit logit logit
School above cutoff 3.532%%% 2.955%%%* 2.922%*%* 2.442%%%* 2.969%** 2.327***
(0.143) (0.095) (0.218) (0.130) (0.285) (0.175)
School below cutoff —5.818%** 3. 307FFF 3. 127FFF  —1.995% ¥k 3 127FFK  _1.901%**
(0216)  (0.102)  (0.346)  (0.169)  (0.432)  (0.219)
School belonging to subsystem above cutoff 1.157%%* 1.354%%* 1.253%** 1.554%%*
(0.164) (0.123) (0.198) (0.151)
School belonging to subsystem below cutoff —0.989%FF*F  —(0.896%**F  —1.059%H*F  —1.012%**
(0.229) (0.149) (0.280) (0.187)
Distance from school above cutoff (km) —0.085%**  —(.098***
(0.016) (0.012)
Distance from school below cutoff (km) 0.091%**  (.088***
(0.016) (0.012)
Observations 363191 363191 181650 181650 181650 181650

Note: Estimates are of the (negative) ratio of the coefficient on the interaction between the school characteristic x (score >
cutoff) dummy and the distance to school coefficient (measured in km). Coefficient estimates are from a conditional logit
model for students within 10 points of an admission cutoff. Observations are weighted with respect to centered COMIPEMS
score, using the edge kernel. Exploded logit estimates are for the student’s top three choices. All specifications include dis-
tance to school, mean COMIPEMS score of students assigned to school, proportion of older sibling’s middle school cohort
choosing school, and school subsystem fixed effects. Also included are the uninteracted covariates for which the WT'T esti-
mates are reported, as well as interactions of these variables with first-order piecewise polynomials of centered COMIPEMS
score. Standard errors accounting for clustering at the older sibling level are in parentheses. * p<0.10, ** p<0.05, *** p<0.01.
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Figures

Figure 1: Distribution of cutoff scores (2011 exam year)

A. Unweighted frequency B. Frequency weighted by number of assigned students
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Figure 2: Verification of sharp discontinuity in admission probability due to assignment rule
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Note. Variable on vertical axis is proportion of older siblings assigned to the cutoff school. Variable on
horizontal axis is older sibling’s COMIPEMS exam score, centered to be 0 at the corresponding cutoff score.
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Figure 3: Effect of older sibling admission on younger sibling choice
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Note. Proportion on vertical axis pertains to the younger siblings. Variable on horizontal axis is older
sibling’s COMIPEMS exam score, centered to be 0 at the corresponding cutoff score. Fitted lines are from
a linear fit.

Figure 4: Distribution of estimated admission coeflicients

A. Elite cutoffs: effect on first choice B. Non-elite cutoffs: effect on first non-elite choice
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Note. Histograms are of estimated coefficients on older sibling admission, estimated from separate local
linear regressions for each cutoff school using the IK optimal bandwidth, where the dependent variable is a
dummy variable equal to 1 if the younger sibling chose the cutoff school as his first choice. Panel A plots
the coefficients for elite cutoff schools. Panel B plots the coefficients for non-elite cutoff schools.
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Figure 5: Effect of older sibling admission on number of other schools chosen in cutoff
subsystem

o A. Schools chosen in subsystem of cutoff school o B. Schools chosen in subsystem of school below cutoff
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Note. Variable on vertical axis is number of schools selected by the younger sibling in the subsystem to which
the older sibling’s cutoff school belongs, excluding the cutoff school. Sample is limited to older siblings for
whom the school immediately below the cutoff belongs to a different subsystem than the cutoff school, so
that marginal rejection results in assignment to another subsystem. Variable on horizontal axis is older
sibling’s COMIPEMS exam score, centered to be 0 at the corresponding cutoff score. Fitted lines are from
a linear fit.
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Figure 6: Effect of older sibling admission, by graduation outcome
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Note. Vertical axis pertains to the choice of the younger sibling. Number of schools chosen in Panel C
excludes the cutoff school. Sample in Panel C is limited to older siblings for whom the school immediately
below the cutoff belongs to a different subsystem than the cutoff school, so that marginal rejection results in
assignment to another subsystem. “Graduation” is proxied by an indicator of whether the older sibling took
the 12t" grade standardized exam. Variable on horizontal axis is older sibling’s COMIPEMS exam score,

Centered score

Centered score

centered to be 0 at the corresponding cutoff score. Fitted lines are from a linear fit.
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Figure 7: Effect of older sibling admission on younger sibling assignment outcomes
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Note. Proportion on vertical axis pertains to the assignment outcome of the younger sibling. Variable on
horizontal axis is older sibling’s COMIPEMS exam score, centered to be 0 at the corresponding cutoff score.
Fitted lines are from a linear fit.
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Figure 8: Density of centered COMIPEMS score
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Note. Histogram is of COMIPEMS score for students near a cutoff. Scores are centered so that they are 0
at the cutoff score.
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Figure 9: Balance of exogenous covariates with respect to admission
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