
Full Terms & Conditions of access and use can be found at
http://www.tandfonline.com/action/journalInformation?journalCode=rael20

Applied Economics Letters

ISSN: 1350-4851 (Print) 1466-4291 (Online) Journal homepage: http://www.tandfonline.com/loi/rael20

On the peer effects of star students

Manuel Barron, Pia Basurto & Gabriela Cuadra

To cite this article: Manuel Barron, Pia Basurto & Gabriela Cuadra (2018) On the peer effects of
star students, Applied Economics Letters, 25:12, 821-825, DOI: 10.1080/13504851.2017.1368983

To link to this article:  https://doi.org/10.1080/13504851.2017.1368983

Published online: 29 Aug 2017.

Submit your article to this journal 

Article views: 42

View related articles 

View Crossmark data

http://www.tandfonline.com/action/journalInformation?journalCode=rael20
http://www.tandfonline.com/loi/rael20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/13504851.2017.1368983
https://doi.org/10.1080/13504851.2017.1368983
http://www.tandfonline.com/action/authorSubmission?journalCode=rael20&show=instructions
http://www.tandfonline.com/action/authorSubmission?journalCode=rael20&show=instructions
http://www.tandfonline.com/doi/mlt/10.1080/13504851.2017.1368983
http://www.tandfonline.com/doi/mlt/10.1080/13504851.2017.1368983
http://crossmark.crossref.org/dialog/?doi=10.1080/13504851.2017.1368983&domain=pdf&date_stamp=2017-08-29
http://crossmark.crossref.org/dialog/?doi=10.1080/13504851.2017.1368983&domain=pdf&date_stamp=2017-08-29


ARTICLE

On the peer effects of star students
Manuel Barron a, Pia Basurtob and Gabriela Cuadrab

aDepartment of Economics, Universidad del Pacífico, Peru; bDepartment of Economics, University of California Santa Cruz, USA

ABSTRACT
We estimate the effect that star students have on their siblings’ learning outcomes, measured by
their high school grade point average (GPA) and their math grades. To this end, we couple
administrative school data on grades with an unusual natural experiment in Peru that generates
exogenous variation in the presence of star students at home. We find that star students increase
their siblings’ GPA by 0.33 SDs and their math grades by 0.22 SDs. The effect size is inversely
related to number of siblings, suggesting that the remaining siblings act as substitutes for the
star student.
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I. Introduction

Peer effects are believed to play a crucial role in the
process of human capital formation. However, most
empirical papers find impacts only on non-academic
outcomes (Moreira 2016). Moreover, there is scarce
evidence on the peer effects among siblings, arguably a
person’s most influential peers.1 To shed light on the
nature of these effects, we estimate the peer effects of
star students on their siblings’ learning outcomes.2

This task poses a peculiar problem, since unbiased
estimation of these effects requires exogenous variation
in the presence of star students in the household. We
exploit an unusual natural experiment which does
precisely this: the admission process to a high-achiever
public boarding school in Peru.

Essentially, our empirical strategy consists in
comparing the siblings of two star students who
obtained very similar scores in the final stage of the
admission process to the high-achiever school; one
of whom scored barely below the admission cut-off,
and therefore still lives at home, and one of them
who scored barely above the threshold, and therefore
has moved out to the boarding school. This small,
plausibly exogenous, differences in scores generate
plausibly exogenous variation in the presence of star
students at home. It is key to note that only the top
0.10–0.15% of students in each cohort reach the final

stage, so both admitted and non-admitted applicants
can be classified as ‘star students’.

Our population of interest is formed by the star
students’ siblings, which we sort in two groups. The
treatment group is formed by students whose (star
student) siblings barely gained admission to the
high-achiever school. The control group is formed
by students whose (star student) siblings almost
gained admission to the high-achiever school. In
this setting, treatment consists in having the star
student move out from home to the boarding school.
This strategy allows estimating the effect of star
students on their siblings’ learning outcomes by
comparing sibling grade point average (GPA) and
math scores across treatment arms.

We find that star students increase their siblings’
GPA by 0.33 SDs, and their math grades by 0.22
SDs. These effects are large by international stan-
dards and comparable to those of the Education
Ministry’s teacher mentoring programme
(Rodriguez, Leyva, and Hopkins 2016), which is
one of its flagship interventions. Heterogeneity ana-
lysis shows that effect magnitude is inversely related
to number of siblings, suggesting that the remaining
siblings act as substitutes for the star student.

The next section describes the study setting and
the data sets used in our analysis. Section 3 discusses

CONTACT Manuel Barron mf.barrona@up.edu.pe Department of Economics, Universidad del Pacífico, Peru
1Two interesting exceptions are Dustan (2015) and Goodman et al. (2015) who study how siblings affect school and college choice, respectively.
2Moreira (2016) studies a related phenomenon: the peer effects of star students on their classmates’ performance.
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our empirical approach. Section 4 presents our
results and section 5 concludes.

II. Setting and data

Colegio Mayor is a high-achiever public boarding
school located to approximately 1 h east of Lima,
Peru’s capital city. When it started operations, in
2010, it was the only of its kind in the country. As
the years passed, its model got replicated and now
there are 20 high-achiever public boarding schools
nationwide. During our study period, to be eligible
to apply, students must have ranked first or second
of their class in second year of high school (corre-
sponding to eighth grade in US education) or must
have ranked in the top five spots in nationwide
academic competitions organized by the Ministry
of Education during first or second year of high
school.3 The admission process has two stages4; at
the end of each stage successful applicants were
invited to continue on to the next one. Each year,
public schools in Peru have approximately 400,000–
450,000 students in second year of high school.
Between 2011 and 2014, there have been approxi-
mately 3,700 applicants per year to Colegio Mayor,
of which a select group of 500–650 applicants (i.e.,
the top 0.10–0.15% of their cohort), who for our
purposes are ‘star students’, reached the final stage.

The school has admission quotas for 26 regions in
the country,5 which implies the existence of as many
admission cut-off points per admission process. We
had access to admission scores and region of resi-
dence for the 2011, 2013 and 2014 admission pro-
cesses. De facto, this amounts to 78 natural
experiments that we leverage to find our parameter
of interest.

The data on school grades by subject were pro-
vided by the Ministry of Education. Grades in the
Peruvian education system range from 0 to 20, with
10.50 required for a passing grade. Both data sources
were merged by father’s and mother’s last name,
similar to the procedure followed by Dustan (2015)
and Dustan, De Janvry, and Sadoulet (2017). To
protect anonymity, the match was performed by
the staff at the Ministry of Education’s Monitoring

and Strategic Evaluation Office. The matched data
set contains 646 high school students matched to
520 applicants. Conditional on matching, there is
an average of 1.24 matches per applicant.

Since matching was performed on father’s and
mother’s last name, children who share only one
parent are not identified as siblings in our data set.
It is worth noting that the effects among them may
be different. However, we consider this strategy
superior to matching only on one last name, since
it may generate a large number of false matches.

III. Empirical approach

We use the admission process to the high-achiever
school as a natural experiment, within the frame-
work of regression discontinuity (RD) design.6 If
we assume that each applicant’s admission score
(the running variable) has a random component
with a continuous density, then the probability of
scoring marginally above or below the cut-off is the
same. In other words, admission is as good as
randomly assigned within a sufficiently small
neighborhood of the cut-off point even if the
expected score depends on individual characteris-
tics (Lee 2008). If the probability of scoring margin-
ally above or below the threshold is the same,
applicants at either side of the threshold should
share the same individual and household character-
istics. As a corollary, their siblings should also share
the same characteristics. We provide supportive
evidence for this assumption in Section IV.

Before estimating the model we rescale all scores
by subtracting their respective region’s minimum
admission score that year, so that the threshold is
zero in every region and year. Let Sh be the standar-
dized score obtained by household h’s applicant (in
our sample no household has more than one appli-
cant). With this, we estimate

yiht ¼ β0 þ β1Ti þ f ðShÞ þ εiht; (1)

where yiht is the outcome variable for student i from
household h in year t. T indicates whether student I’s
sibling gained admission to the school, β0 is the
expected value of the outcome variable for students

3In addition, students must have been enrolled in public schools during first and second year of secondary school.
4With the exception of the 2013 process, which had three stages.
5Metropolitan Lima, rest of Lima, Callao, and the remaining 23 regions.
6Admission processes have been used extensively in RD designs. See, e.g., Solis (2017), Smith, Hurwitz, and Avery (2017).
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whose (star student) sibling scored just below the
cut-off, and β1 is the change in expected value of the
outcome variable for students whose (star student)
sibling scored just above the cut-off, our parameter
of interest. f ð%Þ is a local polynomial function of Sh,
and ε is the residual term.

IV. Results

Themain results are plotted in Figure 1, panels (a)–(d).
In all panels, the vertical axis indicates student’s GPA
or math grades, and the horizontal axis indicates the
running variable, his or her (star student) sibling’s
score in the admission process. Treated students
appear to the right of the cut-off and control students
to the left. Panels (a) and (b) show that there were no
discontinuities in GPA or in math grades before the
star student gained admission to the high-achiever
school, supporting the validity of our research design.7

Panel (c) shows our main result: at the threshold, the
presence of a star student at home increases siblings’
GPA by 0.6 points, or 0.33 SDs. Panel (d) shows that

the effect on math grades is also large and statistically
significant, at 0.8 points (0.22 SDs). These results
remain unchanged if we remove one cohort at a time.
An effect this size is comparable to a flagship mentor-
ing programme run by the Ministry of Education
(Rodriguez, Leyva, and Hopkins 2016).

Figure 2 shows the results by number of siblings.
Approximately 35% of the students in our sample
have one school-age sibling, 35% have two, and 30%
have three or four (our data is capped at five school-
age siblings per family). Panels (a) and (b) show the
effects on GPA and math grades, respectively, for
students whose only school-age sibling, the star stu-
dent, left home. Panels (c) and (d) show the treat-
ment effects for students with an additional sibling
besides the star student, while Panels (e) and (f)
show the results for households with two or three
siblings besides the star student. Effects are largest in
small households and fade away for households with
three or more siblings. The negative relation
between effect size and number of siblings suggests
that siblings act as substitutes of the star student.

(a) Pre-Treatment Differences, GPA
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(c) Treatment Effect, GPA
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(d) Treatment Effect, Math
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Figure 1. Main results.

7There were no statistically significant differences in the other subjects or in density across the threshold (not shown due to space constraints).
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Understanding how this substitution takes place is
an interesting path for future research.

V. Conclusions

We estimate the effects of star students on their
siblings’ learning outcomes, measured by their
GPA and math scores. We pair a rich data set
on school grades with an unusual natural experi-
ment that generates exogenous variation in the
presence of a star student at home. In our sam-
ple, star students increase their siblings’ GPA by

0.33 SDs and their math grades by 0.22 SDs.
These effects are large, either compared with
international literature or with some of the most
successful programmes run by the Ministry of
Education in Peru.

Our study has some important caveats. First, as
in any RD design, the effects are valid for students
around the admission threshold only. Second, with
the data at hand, we are not able to disentangle
the peer effects of the presence of a sibling from
those of said sibling being a star student. Third,
our data says little about the mechanisms through

(a) Effect on GPA, 1 sibling
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(b) Effect on Math Grade, 1 sibling
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(c) Effect on GPA, 2 siblings
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(d) Effect on Math Grade, 2 siblings
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(e) Effect on GPA, 3 siblings
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(f) Effect on Math Grade, 3 siblings
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Figure 2. Effect by number of siblings.
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which the effects the peer effects reported here
operate. Fourth, there are likely additional effects
on non-academic outcomes that our study does
not address.

However, our findings have an interesting cor-
ollary. Under the assumption that peer effects are
a monotonic function of student quality, our
estimates could be used to place an upper
bound on the peer effects of ‘non-star’ students
on their siblings.
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