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Abstract

This paper estimates the impact of elite school attendance on long-
run outcomes including completed education, income and fertility. Our
data consists of individuals born in the 1950s and educated in a UK dis-
trict that assigned students to either elite or non-elite secondary schools.
Using instrumental variables methods that exploit the school assign-
ment formula, we find that elite school attendance had large impacts
on completed education. Surprisingly, there are no significant effects on
most labor market outcomes except for an increase in female income.
By contrast, we document a large and significant negative impact on
female fertility.
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1 Introduction

In many parts of the world, including several European countries and some
US cities, students are tracked into different types of high school: students
perceived as academically able into elite schools, students perceived as less
academically able into non-elite schools. An emerging body of evidence sug-
gests that being tracked into the elite schools in these systems has, at best,
small effects on test scores and college outcomes (Angrist et al., 2011; Clark,
2010; Dobbie and Fryer, 2011; Pop-Eleches and Urquiola, 2013).1 This is sur-
prising. As several of these studies document, parents have strong preferences
for elite schools within these systems. Indeed, much of the pressure to reform
these systems stems from the perception that they represent a lottery in life
chances, one in which the lucky winners assigned to the elite schools are given
the prize of a better education and better later-life outcomes.2

One explanation for this combination of strong preferences and weak im-
pacts is the possibility that parents do not understand the education produc-
tion function: for example, they might overestimate the importance of peer
effects. Another explanation is that parents are focused on other youth out-
comes such as crime, which Deming (2010) shows can be improved when par-
ents gain access to their preferred schools. A third explanation is that parents
are focused on longer-run outcomes, and that elite school attendance improves
these outcomes despite apparently modest effects on test scores and college en-
rollment. Unfortunately, there are few analyses of the long-run effects of elite
school assignment, presumably a reflection of the difficulties associated with
identifying exogenous variation in school assignments and then matching these
to adult outcome data.3 This is unfortunate because other education evalu-

1In a closely related study, Cullen et al. (2006) also find small test score effects of
attending “better” schools in Chicago, in this case regular public schools that are high-
achieving and popular with parents. An exception to this pattern of small effects is Jackson
(2010), who finds larger effects of attending elite schools in Trinidad and Tobago.

2To analyze convincingly whether a selective or non-selective system is most effective we
would require quasi-random assignment of students to different types of systems (such as
that implemented by Duflo et al., 2011). We do not have access to this type of assignment
hence make no claims as to which system is most effective.

3Dustmann et al. (2012) offer one such analysis, focusing on the impact of attending an
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ations have revealed a disconnect between test scores and long-run impacts
(e.g., Garces et al., 2002; Krueger and Whitmore, 2001).

This paper begins to fill this gap by providing what we believe are the first
estimates of the long-run impact of attending an elite school. These estimates
make use of a large sample of students educated in a UK district that operated
a selective high school system. Because assignment in this district was based
on a strict formula, and because this formula was a highly non-linear function
of assignment scores, we can exploit our knowledge of this formula to generate
credible estimates of the causal effects of attending an elite school within this
system. This strategy can be thought of as a heavily parameterized regression
kink design (Card et al., 2012). The individuals in our sample attended school
in the 1960s, and were followed and surveyed in 2001 (when they were in their
late 40s). We can therefore estimate impacts on a range of long-run outcomes,
including completed education, income, marriage, and fertility.

Our analysis produces three main findings. First, we find large impacts of
elite school attendance on educational attainment. For women, we estimate
that elite school attendance increased full-time education by 0.8 years and
increased the probability of earning A-levels by 23 percentage points. Relative
to average attainment among women with borderline scores that attended non-
elite schools (which we refer to as the “control group” mean), this represents
a 35 percent increase in completed years of post-compulsory education and a
56 percent increase in the likelihood of achieving A-level qualifications. For
men, we estimate that elite school attendance increased completed years of

elite middle school in Germany. They instrument elite school attendance using date of birth
relative to the school starting age, the idea being that older students will be more likely to
be deemed suitable for the elite schools. The authors find that higher-track attendance in
middle school has negligible effects on the type of secondary education received and on long-
run outcomes such as wages and unemployment. An important caveat that could account
for these findings is that, after being assigned, German students can move between tracks.
There is much less scope for between-school mobility in the setting we consider. A related
strand of literature considers the effect of changing the fraction of students assigned to the
elite track. Duflo et al. (2011) use experimental variation to analyze tracking in Kenya;
Guyon et al. (2012) argue convincingly that a Northern Ireland policy that resulted in an
expansion of the elite track provides quasi-experimental variation in the size of the elite
track. The relationship between average outcomes and the fraction of students tracked is
an interesting and important one, but not one that we can address in this paper.
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full-time education by about one year (almost 50 percent of the control group
mean) and more than doubled the probability of degree receipt. These effects
likely reflect the higher barriers (i.e., non-monetary costs) to further full-time
education faced by students that attended non-elite schools. For example, as
shown by Clark (2010), non-elite school students may have taken too narrow a
range of courses to succeed in certain degree programs. We suspect these effects
are larger than those found in the previous literature because these barriers
are higher in our setting than in other contexts (e.g., in the contemporary
US context analyzed by Dobbie and Fryer, (2011) in which the SAT plays an
important role in college admission and high school course-taking may be more
similar across elite and non-elite schools).

Second, elite school attendance is at beast weakly related to income, em-
ployment and wages in the long-run. Effects for women are large and positive,
although imprecisely estimated and only marginally significant. Effects for
men are negative, although these are also imprecisely estimated and positive
impacts on the order of conventional estimates of the return to a year of full-
time education (i.e., 5-10 percent) cannot be ruled out. We speculate that
we do not find strong positive effects on labor market outcomes because elite
school attendance caused (especially) men to pursue further academic edu-
cation at the expense of vocational training, such that the overall impact on
human capital was ambiguous. We formalize this explanation using a school
quality model similar to Card and Krueger (1996) but extended to include vo-
cational training. We then show that several implications of this explanation
are confirmed in the data. We also show that the data reject the implications
of several alternative hypotheses.

Third, we estimate significant impacts on fertility for women. Specifically,
we find that elite school attendance led to a decrease in the number of chil-
dren per woman of about 0.4, or almost 20 percent of the mean. To the extent
that this effect can be attributed solely to the additional education received
by women that attended elite school, these results are very interesting. That
is because we have little credible evidence regarding the causal effects of edu-
cation on women’s fertility outcomes, especially for women born in the 1950s
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and after.4 As Goldin (2006) and Goldin et al. (2006) have argued, changing
social norms and contraceptive technology (i.e. the introduction of oral contra-
ception) meant that these women made labor market, marriage and fertility
choices in a different environment compared to that faced by their mothers
and grandmothers. It follows that the effects of education on the outcomes
of this generation of women may differ from the effects of education on the
outcomes of earlier generations of women.

We draw three conclusions from our analysis. First, elite school attendance
can have important long-run effects, including but not limited to effects on la-
bor market outcomes. Among other things, this suggests that selective school
systems can generate a type of lottery in life chances, with important advan-
tages accruing to students that perform well on the assignment tests. To the
best of our knowledge, this is the first study to provide evidence in support of
this point, one stressed by opponents of this system in the 1950s and 1960s.5

This may also explain why parents exhibit strong preferences for elite-type
schooling despite evidence that short-run effects can be small. Second, our
findings suggest that the long-run impacts of school quality cannot be under-
stood without reference to the wider education and labor market institutions
facing students. For example, the large education impacts that we estimate
likely reflect the barriers to further education faced by non-elite school stu-
dents in this era. These barriers may be lower in other settings. Similarly, the
small labor market impacts that we estimate for men may be driven by the
vocational training options enjoyed by non-elite school students in the 1960ss.

4Geruso and Royer (2014) find no effects of the second UK compulsory schooling reform
on completed fertility, a finding in line with Black et al. (2008) and Monstad et al. (2008)
who study compulsory schooling reforms in Norway and the US. Currie and Morretti (2003)
examine fertility responses to a different education margin, college in the US, but their focus
is on infant health and they have only a crude measure of fertility, i.e. parity of a birth
conditional on being observed to give birth at least once. They estimate that the effect of
one additional year of maternal education reduces parity by about 0.09 chidren per woman
or 4 percent of the mean.

5The argument was that it was unfair and undesirable that life chances could hinge on
the answers to a few questions on tests that children took at age eleven to enter these
schools. These tests were thought to be decisive in part because there was limited scope for
between-school transfers after age eleven (see the discussion in Galindo-Rueda and Vignoles,
2004).
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Men that attended non-elite schools in other settings may have enjoyed fewer
such options. Third, from a policy perspective, it follows that policy-makers
would be advised to keep in mind the importance of related institutions when
proposing changes to school resources and organization. For example, in the
contemporary US context, it seems plausible to suppose that elite school effects
would be shaped by whether non-elite school students had ready access to Ad-
vanced Placement courses (Klopfenstein, 2004) and SAT-taking opportunities
(Bulman, 2013; Goodman, 2012).

2 Institutions and data

2.1 The educational system in Aberdeen in the 1960s

Our data consists of a cohort of children born in the 1950s and educated in
Aberdeen, Scotland. In the 1960s, the school system in Scotland was similar to
that in the rest of the UK. Education was compulsory for all children aged 5 to
15. After 7 years of primary school, at about age 12, children were transferred
to one of two types of secondary school: elite schools (known as “Senior Sec-
ondary Schools” in Scotland and “Grammar Schools” in England and Wales)
and non-elite schools (known as “Junior Secondary Schools” in Scotland and
“Secondary Modern Schools” in England and Wales).6 In Aberdeen in the
1960s, there were three elite schools and 15 non-elite schools, three of which

6In the UK, elite high schools were established by the 1944 Education Act. Before the
Act, these schools formed a class of private schools that offered scholarships in exchange
for financial support from the local school district; after the Act, they received all of their
funding from the district, were not allowed to charge fees and were required to admit students
on the basis of academic potential assessed at the end of primary school. At its simplest,
this involved all students in a district taking a test (the “11-plus”), with the elite school
places going to the top-scoring students. The non-elite schools remained broadly unchanged
after the Act, the important caveat being that while they previously educated all but those
students that won scholarships to the elite schools, they now educated all students that
failed the “11-plus”.
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were private.7,8

Secondary School Assignment

Secondary school assignment was determined by tests and assessments that
took place during the last year of primary school. The tests comprised two
intelligence tests (Verbal Reasoning Quotient (VRQ) tests), an English at-
tainment test and an arithmetic attainment test, each standardized to have
mean 100 and standard deviation 15. Two assessments (of ability in English
and arithmetic) were provided by the student’s primary school teacher. These
were averaged and standardized to give a single teacher assessment with mean
100 and standard deviation 15. This was then added to the four test scores to
give an overall assignment score with mean 500. The other assessment (of the
student’s suitability for an elite school) was provided by the primary school
head teacher (categories were “suitable”, “doubtful” or “unsuitable”).

The assignment procedure was as follows:

• Students with assignment scores below 540 were assigned to a non-elite
school.

• Students with assignment scores of 580 or more were assigned to an elite
school unless assessed by their Head as “unsuitable” or “doubtful”.

• Students with scores between 560 and 579 were assigned to an elite school
provided one of their intelligence scores was at least 112 and they were
assessed by their Head as “suitable”.

• Students with assignment score between 540 and 559 (and any remaining
students from the 560-579 group) were allocated to the remaining elite
school places by the Appeals Subcommittee, which used their test scores
as well as additional reports written by the school Head.

7In addition to these, there were two special needs secondary schools and a convent.
8Appendix B Tables 1 and 2 use LFS data to show that the distribution of years of

schooling and qualification attainment in our sample is broadly similar to that of comparison
groups of individuals from the whole of the UK or the whole of Scotland.
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At the end of this process, the allocation was publicly announced and parents
could appeal. As a result of this procedure, we expect that (i) no students with
assignment scores less than 540 would be assigned to an elite school; (ii) most
students with assignment scores of 560 or above would be assigned to an elite
school; (iii) the fraction of students with assignment scores in the range 540-559
assigned to an elite school would be increasing in the assignment score (because
a higher score likely meant a higher ranking among the borderline students
considered by the Appeals Subcommittee). Our data, discussed in more detail
below, are broadly consistent with this hypothesis. First, the distribution
of assignment scores is as expected, with mean close to 500 (see Figure 1).
Second, as seen in Figure 2, the relationship between school assignment and
assignment scores has the expected pattern.9 The circles in this graph show the
fraction of students attending an elite school for a 10-point interval of the score;
the solid line is the probability of attending an elite school as predicted by a
regression of elite school attendance on a third-order polynomial in the score
and variables expected to predict elite school assignment, namely a dummy
variables for scores in the borderline area (540-559), a dummy variable for
scores to the right of the borderline area (560-), and interactions of these
dummies and the score. The graph reveals that assignment probabilities are
low for assignment scores less than 540, high for assignment scores greater
than 560 and increasing in scores for assignment scores in between.10 The few
students with scores below 540 that report attending an elite school may have
won an appeal against an initial non-selective assignment.11 The few students

9What we term “elite school assignment” is actually “elite school attended” as reported
by respondents. While the two could differ if respondents misreport the school actually
attended, data from one of the four cohorts of students in our analysis (those observed
in grade 7 in December 1962) suggests that any such differences are likely very small. In
particular, the number that attended a non-elite school in 1964 but report attending an elite
school at the time of the postal survey is 7, while the number observed in an elite school in
1964 but who report having attended a non-elite school in 2001 is 3 (out of a total of 1,097
grade 7 survey respondents in 2001).

10Appendix A Figure 2 shows similar figures for students in different grades. These
demonstrate that the rule was consistently applied for all four grades considered in our
analysis.

11Grounds for appeal would likely have included the child being unwell on a test day or
missing time at school through illness or family circumstances.
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with scores above 560 that did not attend an elite school are likely those that
primary Heads deemed “unsuitable” or “doubtful”.

Curriculum and Exams

At this time, the minimum school leaving age was 15; hence all students
could leave after three years in whichever secondary school they were assigned
to. Students could stay in the elite schools for up to six years. In the third
and fourth year, they could take courses leading to the Scottish Certificate of
Education (SCE) “O grade” exams. In the fifth and sixth year, they could take
courses leading to SCE “H grade” exams. In the sixth year, they could also take
courses leading to a “Certificate of Sixth Year Studies”. This was overseen by a
different examinations board and was broadly equivalent to English “A-levels”.

All of the non-elite schools allowed students to stay for four years and take
courses leading to “O grade” exams. They also offered more vocational-type
courses. To take more courses (e.g., leading to “H grade” exams), students had
to transfer to an elite school. Elite school registers suggest that few students
did this.12

Post-secondary options

As described by Findlay (1973), students could pursue degree courses at
universities or teacher training courses at universities or teacher training col-
leges. They could also pursue what Findlay describes as two main types of
further education: technical and commercial. Technical education included
higher-level type education leading to a Higher National Diploma (HND).
This could be pursued at some universities and various “central institutions”
(e.g., Colleges of Commerce, Agricultural Colleges, Nautical Colleges, Techni-
cal Colleges, Colleges and Schools of Art). In addition, it included lower-level

12For two of the three elite schools in Aberdeen, we gained access to school registers from
the 1960s. These show that a small number of students entered the school for the first time at
an age consistent with them having already spent four years in a non-elite school. We cannot
match these students to our data, and our data do not contain information on whether a
student transferred schools, but we view this as evidence that transfer opportunities were
limited in our setting. We view such transfers as a mechanism that could decrease the cost
of an initial non-elite school assignment.
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education leading to lower-level qualifications (e.g., OND, HNC, ONC and
City and Guilds qualifications). This could be pursued at colleges of further
education serving the local area and would typically involve day release, block
release, apprenticeship, sandwich or similar course arrangements. Commercial
education was typically confined to further education colleges and included
secretarial and business studies courses.

The apprenticeship system provided students with another alternative to
the academic track. During the 1960s the system was based on a formal
or informal agreement between a firm and an apprentice. This specified the
length of the apprenticeship (between three and six years) and the classroom-
based training component, typically day release to a technical college. The
classroom-based component ensured that apprentices could acquire formal
qualifications, such as City and Guilds or Business and Technology Educa-
tion Council (BTEC) certificates (Steedman et al., 1998).

2.2 The Aberdeen Children of the 1950s

Our data come from the “Aberdeen Children of the 1950s” study. The study
cohort consists of 12,150 children born in Aberdeen between 1950 and 1956
who participated in the Aberdeen Child Development Survey (Batty et al.,
2004; Illsley and Wilson, 1981).13 The target population consisted of all stu-
dents in primary school grades 3-7 in December 1962 (i.e., roughly aged 6-13).
According to Illsley (2002), all students were covered by the study except for
those attending three small private primary schools that did not take part (2.2
percent of targeted children).

In phase I of the study students were given a series of reading tests and
asked to provide demographic information for themselves and their parents

13Aberdeen is a coastal town in the North-East of Scotland. In the 1960s it was the third
largest city in Scotland, its economy consisting of rapidly declining traditional industries,
such as fishing and shipbuilding. Its fortunes changed dramatically with the discovery of
the North Sea oil in 1971. The new oil industry offered more and well-paid high skilled
jobs, and generated spillover effects on other sectors, including the state and service sector
(Batty et al., 2004).
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(address and date of birth). This information was used to link them to admin-
istrative records from the Aberdeen Maternity and Neonatal Databank (match
rate 86 percent). These records included perinatal and social information col-
lected throughout the course of their mother’s pregnancy and their own birth.
In phase II of the study (a year later, in July 1963) the students’ medical
records were extracted. In phase III of the study (March 1964) sociometric
and behavioral data were collected from teachers, children and a 20 percent
sample of parents. As a result of these data collection efforts, we know the fa-
ther’s occupation at the time of the child’s birth, the premarital occupation of
the child’s mother, the father’s occupation in 1962 (as described by the survey
child) and the socio-economic status of the area in which the family lived at
the time of the 1962 survey (based on dwelling age, ownership, building type
and availability of domestic facilities).

District-held test score data were subsequently added to the dataset. These
include all of the transfer tests and assessments discussed above (two IQ, one
arithmetic, one English, one combined teacher estimate) and the scores of tests
taken at ages 7 and 9.14 The test at age 7 was called the “Moray House Picture
Intelligence Test” and was used to screen students for a mental handicap; the
test at age 9 was the “Schonell and Adams Essential Intelligence Test” used to
screen for poor readers.

In 1998 a study team began to gather new information from the original
participants using administrative records on pregnancies, hospital admissions
and mortality, as well as administering a postal survey. Over 97 percent of
the core population (N=11,727) were traced. Of these, 4 percent had died, 2.5
percent had emigrated and 0.6 percent were in the armed forces (Batty et al.,
2004). The postal survey was conducted in 2001. Traced participants were
sent a sex-specific questionnaire that obtained a response rate of 63.7 percent.

To construct the samples used in this paper, we start with the students
matched to the Aberdeen Maternity Databank (N=12,150) then restrict the

14This data is missing for the youngest students in the dataset, i.e. those attending grade
3 in December 1962. That is because the procedure used to assign these students had
changed, and was based only on the two IQ tests.
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sample in several ways (see Appendix A Table 1). First, we exclude individuals
who moved outside Aberdeen during the period 1962-1964, as we do not have
complete information on their test results and because the vast majority of
them attended secondary schools outside Aberdeen. Second, we exclude some
individuals on the basis of the primary school attended. In particular, we
exclude: (i) individuals who attended either a private and/or faith primary
school, as some of these did not take the assignment tests and others were much
less likely to attend elite schools conditional on the assignment test score; (ii)
individuals who attended elite secondary school during their primary school
years, as these are observed to attend an elite secondary school irrespective
of their assignment test scores; (iii) individuals who attended special needs
schools; and (iv) individuals who attended primary schools outside Aberdeen.

Third, since we require information on school grade at the time of the
first interview we exclude individuals for whom this is not available.15 We also
exclude individuals with missing assignment scores and missing age-7 and age-
9 test scores, all of which are used in our analysis. Fourth, since the assignment
procedure changed in 1966/67, we exclude the one cohort that was subject to
this new procedure. Fifth, we exclude the roughly 40 percent of individuals
who did not respond to the postal survey. The latter provides information on
the type of secondary school attended and most of our outcome variables.

Since we lose a large fraction of the sample to survey non-response, an obvi-
ous concern is that students assigned to elite schools were more or less likely to
respond to the postal survey, and that this biases our estimates. To assess this
possibility, Appendix A Figure 1 graphs the relationship between assignment
score and survey response. The graph reveals a positive relationship between
assignment scores and survey response rates, but no evidence of a jump or a
change in the slope within the borderline score range. For a more formal as-

15Grade information was recorded on “Form A” (the one filled out by the children at
the time of the first interview), but it was not added to the dataset until 1964, when
it was collected as part of the sociometric data. Therefore, children with no sociometric
data have no information on grades. Grade is recorded as a separate variable, and it is
not based on date of birth, although the data suggest that there was not a lot of grade
retention/promotion.
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sessment, we regressed survey response on a smooth (third-order polynomial)
function of the assignment score and the set of score variables predictive of
elite school assignment: dummy variables for borderline scores (540-559) and
higher-than-borderline scores (560-) and interactions of these dummies and
the score. We cannot reject that this second set of variables have no influence
on the probability of survey response.16 As a further test, we checked that for
students in grade 7 in 1962 (for whom we know secondary school assignment
in March 1964 whether or not they responded to the postal survey), there is
no impact of elite school attendance on the probability that individuals reply
to the survey.

Table 1 presents descriptive statistics for the “base sample” that includes
survey non-respondents and those in grade 3 in 1962, and the “final sample”
that excludes them. As seen in the second column of this table, only a small
fraction of the sample attended private secondary schools. Appendix A Fig-
ure 1 shows that there is a generally positive relationship between assignment
scores and private school attendance, but a negative relationship among stu-
dents with borderline scores. This suggests that while some individuals would
have attended private school irrespective of the elite school outcome, others
might have attended a private school as a result of failing to gain entry to an
elite school. This is especially true for boys.17

There are two possible approaches to dealing with respondents that at-
tended private schools. First, we could define the treatment of interest to be
“elite public or private”, under the assumption that private schools and elite
state schools were similar (i.e., enrolled high-achieving students, were staffed
by well qualified teachers and taught an advanced curriculum). The counter-
factual would then be attending a non-elite state school. Second, we could
define the treatment of interest to be attending an elite state school, such that
the counterfactual combines the effects of attending private and non-elite state
schools. The two approaches generate very similar results, as we might expect

16The F-statistic (associated p-value) is 0.61 (0.66) for men and 1.03 (0.39) for women.
17Only 0.4 percent of girls in our sample attended a private high school. For boys this

percentage was 7.6, comparable to the national figure at the time.
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given that private school students comprise a small share of the sample.18 We
adopt the first approach since we think it is reasonable to suppose that private
schools and elite state schools were similar. In addition, as explained below,
our research design is better suited to the treatment when defined as “elite or
private”.19 In what follows, we will use “elite school” as shorthand for “elite
state school or private school”.

The two far right panels of Table 1 report separate descriptive statistics for
individuals that attended elite and non-elite schools. As expected, these reveal
clear differences in ability and socio-economic characteristics. The difference
in average ability (more than two standard deviations as measured by the total
assignment score) is particularly striking.

3 Empirical Strategy

Our empirical strategy exploits the highly non-linear relationship between elite
school attendance and assignment score seen in Figure 2. Identification comes
from controlling for smooth functions of the assignment score and attributing
any remaining nonlinearities to the causal effect of elite school attendance.20

More formally, supposing that elite school effects are constant and that
the underlying outcome-score relationship can be represented by a third-order
polynomial in the score, we can write the following model for the outcome:

Yi = β0 + τDi + β1Ai + β2A
2
i + β3A

3
i + ui (1)

18Estimates based on the second approach are available upon request.
19In a previous version of the paper (Clark and Del Bono, 2014), we estimate elite school

impacts in a sample that excludes respondents that attended private school. The results are
very similar to those reported here and this is not surprising since the proportion of children
attending a private school is very small. However, we prefer to report here estimates based
on the full sample where the trated group is defined by student attending an elite state
school or a private school since our instrument could in principle also determine whether or
not individuals attended a private school. We thank an anonymous referee for making this
important point.

20Jacob and Lefgren (2004) also use IV methods to estimate the effects of summer school
programs in a similar setting (i.e., given an assignment rule that generates a treatment
probability that changes sharply through a small range of assignment scores).
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where ui is a disturbance term. Even after conditioning on a flexible function
of the assignment score, elite school attendance is likely to be correlated with
omitted determinants of Y . It follows that least-squares estimates of this
equation will lead to inconsistent estimates of τ , the effect of interest.

To identify the causal effect of attending an elite school, we need variation
in D which is uncorrelated with the error term in (1). Figure 2 suggests
that as the probability of elite school assignment changes sharply at specific
cut-offs, four variables should be good predictors of elite school attendance:
dummy variables for borderline scores (540-559) and higher-than-borderline
scores (560-) and the interactions of these dummies and the score. With this
in mind, we estimate two-stage least squares (2SLS) models in which these
are the excluded instruments. In other words, our first stage equation is as
follows:

Di = γ0 + γ1I[540 ≤ Ai < 560] + γ2I[Ai ≥ 560] + γ3I[540 ≤ Ai < 560] ∗ Ai+

+γ4I[Ai ≥ 560] ∗ Ai + γ5Ai + γ6A
2
i + γ7A

3
i + ηi

(2)
Not surprisingly in light of Figure 2, the instruments have considerable pre-
dictive power in this model. In a specification that includes a third order
polynomial in the assignment score and a full set of controls - capturing de-
mographic and socio-economic characteristics as well as attainment at age 7
and 9 - the F-statistics associated with a test that the excluded instruments
have no explanatory power is 287.1 for men and 756.8 for women. To see why
the instruments have more predictive power for women, recall that individu-
als are treated if they attended elite state or private schools and that private
school attendance was higher among men. Since the instruments are based on
the rules governing assignment to elite state schools, it is not surprising that
they have more predictive power for women. Nevertheless, according to con-
ventional critical values (Stock and Yogo, 2005), the values of the F-statistics
are high for both groups and we can easily reject the hypothesis that the
instruments have no explanatory power.21

21The instruments have even less predictive power for men if we define the treatment
as “elite school only” (the F-statistics becomes 214.0). That is because the probability of
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For 2SLS estimation based on equations (1) and (2) to generate consistent
estimates, the third-order polynomial in assignment scores must capture the
underlying relationship between outcomes and this score. We provide three
tests of that assumption. First, we check that our estimates are robust to the
inclusion of covariates. Since we have an extensive set of covariates (in addition
to the assignment scores), this first test should be quite powerful. Second, we
conduct falsification tests of the “effect” of elite school attendance on pre-
determined outcomes such as years of post-compulsory education predicted by
all covariates. Third, we check that our estimates are robust to alternative
polynomial specifications.

If treatment effects are heterogenous, we expect our strategy will iden-
tify treatment effects for borderline students. As discussed in Angrist and
Pischke (2009), the interpretation of 2SLS estimates is more complicated in
the presence of multiple instruments (not all of which are binary) and covari-
ates. Nevertheless, the “LATE” interpretation is expected to hold. That is,
we expect to identify treatment effects for the students for whom elite school
attendance was influenced by the value of these instruments. These students
are those with scores in the marginal area (as opposed to students that would
- or would not - attend elite schools irrespective of their assignment scores).

Our approach has much in common with the regression kink design (Card
et al., 2012; Dong, 2013). Indeed, we produced kinked regression estimates,
but these were highly imprecise.22 Since our samples are relatively small and
the two kinks relatively “close”, it is difficult to determine the shape of the
relationship between outcomes and the assignment score around the kinks.
Our IV stratregy imposes stronger assumptions (e.g., on the outcome-score
relationship across the full range of scores) and uses all of the data to help
identify the effects of interest. Our approach can therefore be seen as a heavily

attending elite school is declining over high values of the assignment score as the probability
of attending private school is increasing sharply in that range (as shown in Appendix A
Figure 1). The second-stage results obtained using this definition of the treatment (available
upon request) are very similar to those presented here.

22These estimates can be found in an earlier working paper version of this paper (Clark
and Del Bono, 2014).
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parametrized regression kink design.

4 Long-term effects of elite school attendance

We now use the empirical strategy described above to estimate the causal ef-
fects of attending an elite school on long term outcomes such as completed
education, income, earnings, marriage and fertility. These estimates are ob-
tained separately for men and women. We then pool men and women and
report some of the main findings separately by low and high socio-economic
status.

Educational attainment

Table 2 reports estimates of elite school effects on three measures of educational
attainment. Our main measure (top panel) is the number of completed years
of full-time education beyond the compulsory school leaving age (i.e., age left
school plus years of full-time higher education less the compulsory schooling
age facing these cohorts, i.e., 15). In using this measure we follow the labor
economics literature and assume that there are constant returns to additional
years of completed education (Card, 2001). We also consider A-level equivalent
qualifications obtained at age 17 (middle panel) and degree or higher level
qualifications (bottom panel).23 For each of these outcomes we report least
squares estimates (columns 1-2 and 5-6 for men and women, respectively) and
2SLS estimates (columns 3-4 and 7-8). In columns 1 and 5 our specifications
include only a dummy for attending an elite school; all other specifications
include a third-order polynomial in the assignment score; in columns 2, 4, 6
and 8 we also include a set of covariates that take into account individual
differences in demographic characteristics, socio-economic characteristics, and
previous attainment.

23In a previous version of this paper we analyzed a larger number of qualifications. To
streamline the analysis we focused on A levels and degrees. Apart from O levels (for which
we found no effects), these are arguably the better-known qualfications.
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Table 2 shows that, on average, relative to non-elite school male students,
elite-school male students completed more than three additional years of full-
time education (column 1). After controlling for covariates and a third-order
polynomial in the assignment score, this is 1.6 years. The 2SLS estimates are
smaller than this, although statistically not different, and show an estimated
effect of about one year of additional full-time education. This is a very large ef-
fect. For example, if we consider that borderline male students that attended a
non-elite school completed an average of 1.99 years of post-compulsory school-
ing (the “control mean”), our preferred estimate (2SLS without covariates)
implies that elite school attendance increased years of post-compulsory edu-
cation by over 50 percent.

The results for women are qualitatively similar. As reported in Table 2, on
average, women that attended elite schools completed around 2.93 additional
years of full-time education (column 5). After controlling for assignment scores
and other covariates, the estimated effect is 0.74 years. The 2SLS estimates are
consistent with these numbers, ranging from 0.79 (column 7) to 0.67 (column
8) years. Since the control mean for women is 2.3 years, the implied effect size
is about 35 percent.

Figure 3 provides visual evidence of positive elite school effects on this out-
come. The graphs in this Figure superimpose the fitted values from reduced-
form models on a scatterplot of the outcome means over 10-points intervals of
the assignment score. The defining characteristic of the first-stage relationship
(Figure 2) is that the fitted probability of treatment increases sharply over the
marginal area. As such, if treatment effects are positive, we would expect the
fitted reduced-form relationship to be steeper over the marginal area. This is
indeed what we see in Figure 3. Note that we would not expect the graphs in
Figure 3 to take exactly the same shape as those in Figure 2, as the former will
also reflect a generally positive relationship between outcomes and assignment
scores. Our estimates pass three robustness checks. First, they are robust
to the inclusion of covariates (see columns 3 and 4 and columns 7 and 8 of
Table 2). Second, they suggest that elite school attendance has no “effect”
on pre-determined outcomes. This can be seen in Figure 4, which depicts the
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elite school “effect” on a pre-assignment test score (taken at age 9). It can also
be seen in the first panel of Appendix A Table 2, which reports the estimated
effect on years of post-compulsory schooling predicted using the extensive set
of background characteristics available in our data.24 Third, our estimates are
similar to those derived from models that use different polynomial specifica-
tions (see Appendix A Table 3).

The remaining panels of Table 2 report education impacts on A levels and
degrees. For men, the main impacts of elite school attendance are to increase
the probability of achieving A-level qualifications (by about 10 percentage
points) and degree receipt (by 17 percentage points). The latter effect is more
than double the control group mean. For women, elite school attendance is
shown to increase the probability of obtaining A-level qualifications or equiva-
lent by around 23 percentage points - or 56 percent of the control group mean.
There is no apparent impact on degree receipt.

With our discussion of the relevant institutions in mind, these large effects
on educational attainment are perhaps not surprising. As we noted, the path to
a university degree was longer and harder for non-elite school students. For ex-
ample, the non-elite schools were unlikely to offer many university-appropriate
courses and transfer to elite schools was uncommon. In addition, since few
non-elite school students attended university, default behavior and peer ef-
fects may have pushed students away from this path. We suspect that these
institutional barriers facing students that attended non-elite schools in the
1960s hold the key to understanding why we estimate larger education effects
than those found in other studies (e.g., Dobbie and Fryer, 2011; Dustmann et
al., 2012).

24By contrast, even the OLS estimates with all controls suggest an impact of elite school
attendance on the predicted outcome. This highlights the importance of dealing with omit-
ted variables bias in the OLS estimates.
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Labor market outcomes

Table 3 reports estimates of elite school effects on gross annual income, employ-
ment, and imputed gross hourly wages. Gross annual income and employment
are measured at the time of the 2001 survey, when respondents were aged
between 46 and 51. The income measure includes “personal current gross in-
come from all sources”, including interest from dividends and benefits, and is
expressed in banded intervals. We impute gross hourly wages using occupation-
specific means of hourly gross wages from the New Earnings Survey (NES).25

Given the large effects on education documented above, we might expect
elite school attendance to generate significant impacts on income and wages. In
fact, both our adjusted OLS and 2SLS point estimates suggest that for men,
elite school attendance had no significant effects on annual income, hourly
wages or the probability of employment. For income the point estimates are
negative (consistent with the shape of Figure 4) although so imprecisely esti-
mated that we cannot rule out positive wage effects commensurate with typical
estimates of the returns to a year of education (e.g., 5-6 percent - Card, 2001).26

In the next section we discuss what might account for these puzzling findings.
For now, we note that the 2SLS estimates pass all of our robustness checks. In
particular, models with covariates generate similar estimates (columns 3 and
4) and falsification checks do not reveal any impact of elite school attendance
on measures of income predicted using control variables (Appendix A Table
2). Although the estimates appear to be somewhat sensitive to the order of
the polynomial in assignment scores (Appendix A Table 3), in general they
remain statistically indistinguishable from zero.

25In order to compute occupation-specific earnings we take the period between 1997 and
2001 and restrict the sample to individuals working in Scotland and aged 45-55. The impu-
tation of the earnings variables is based on 2-digit SOC 1990 classification. We would like
to thank Annarosa Pesole for her help with the NES data.

26Income is recorded in 8 bands and a large group of individuals, especially men (about
20 percent), fall in the top interval. We produced several estimates of the impact of elite
school attendance on the probability of being in the top interval, but none suggested any
impacts. Similarly, we estimated elite school effects using several methods that account for
the banded nature of the variable, including interval regression (Stewart, 1983), all of which
generated results similar to those reported in the current analysis.
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For women, as reported in Table 3, we find that elite school attendance
increased annual income by around 15 percent.27This is obviously a large effect,
and it can be seen in Figure 5. Although the estimate is again not very precise,
and is somewhat sensitive to the order of the polynomial (Appendix A Table
3), it is very robust to the inclusion or exclusion of the covariates. An obvious
question is whether the effect for women is driven by increased hourly wages,
increased labor supply or some combination of the two. Our results suggest
that both effects could be at work. On the one hand, we estimate elite school
effects on hourly wages of around 7 percent (Table 3, bottom panel). On the
other hand, this alone cannot account for the large increase in annual income,
so labor supply impacts seem likely. Although we find no elite school effects on
whether women worked at all (middle panel in Table 3), this does not preclude
effects on hours worked. Unfortunately, we do not have data on hours worked
so we cannot examine this possibility.

Fertility and marriage

For men, the estimates reported in Table 4 suggest no obvious effects of elite
school attendance on fertility and marriage outcomes. Since we found that elite
school attendance had no impact on labor market outcomes, this is perhaps
not surprising. One possible caveat to this summary is the suggestion of a
positive elite school effect on the number of children (top panel), although the
estimates are sensitive to the inclusion of covariates and much lower when these
are excluded. The magnitude of this effect is also sensitive to the polynomial
specification. It is also interesting that the unadjusted OLS estimates for these
outcomes are small and statistically indistinguishable from zero.

For women, the estimates reported in Table 4 suggest that elite school at-
tendance decreased the probability of having any children and decreased total

27An obvious point of comparison is the effects of the British compulsory schooling re-
forms. Yet, estimates of the 1947 and 1972 reforms provide conflicting evidence as to
whether or not women’s wages increased: Devereux and Hart (2010) estimate zero returns
for the 1947 reform; Grenet (2013) estimates much larger effects of the 1972 reform (about
6 percent).
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fertility, although they do not reveal any obvious effects on the probability
of being married or on the timing of fertility (not reported).28 As seen in
Appendix A Table 3, the estimates are somewhat sensitive to the polynomial
specification, although all the point estimates suggest fertility reductions of
at least 0.3 children. In our view, a reasonable conclusion is that elite school
attendance decreased fertility for women and that these effects were poten-
tially large. Since we found that elite school attendance increased women’s
hourly wages and annual income, an effect on fertility is less surprising. As
noted by Becker (1960) and Willis (1973), higher earnings power increases the
opportunity costs of having children and will thereby decrease fertility.29

5 Discussion and Interpretation

There is an obvious explanation for the direction of the women’s results:
elite school attendance makes further education more attractive (by reduc-
ing its costs or increasing its returns), such that elite school attendance in-
creases completed education and thereby labor market productivity and in-
comes. Higher wages also increase the opportunity costs of having children,
such that elite school attendance reduces completed fertility. But even if the
direction of the effects is as expected, the magnitude of the estimates is strik-

28On marriage, Lefgren and McIntyre (2006) use the quarter-of-birth instrument and find
“suggestive” evidence of small effects. It is also possible that assignment to an elite school
improved the quality of the partner (measured by test scores or education achieved) because
it gave access to a different marriage market. This hypothesis is investigated in Kaufmann et
al. (2013), who consider the returns to attending an elite university in Chile. Unfortunately,
our data does not have any information on the characteristics of the partner.

29We also looked at whether the estimates differ by socio-economic status (SES), which
would be the case if elite schools were especially helpful in taking low-SES students out of
home and peer environments not conducive to educational success (see Clark, 2010). To
that end, we split our sample into low- and high-SES subsamples and looked at the effect of
elite school attendance on all our outcomes. The estimates, reported in Appendix A Table
4, show that elite school attendance did not have markedly different impacts on low- and
high-SES individuals. While this may seem surprising at first glance, it is less striking once
we realise that for education outcomes, the low-SES and high-SES control means are quite
similar. This suggests that among borderline students that attended non-elite schools, the
socio-economic gap in outcomes was small. With this in mind, it is less surprising that
effects appear not to differ by SES.

21



ing. In particular, our results suggest effects on completed fertility of almost
0.4 children per woman, or a decrease of about 40 percent with respect to the
mean.

Since elite school attendance increased completed education, these esti-
mates may reflect the causal effect of women’s education on these outcomes.
If so, they imply that these causal effects are larger than existing estimates
suggest. To be more specific, as the estimated impact of elite school attendance
on education is of the order of 0.8 years of schooling (Table 2, and Appendix
Table A 3), our analysis would imply an income return to one extra year of
schooling of about 10 percent, and a fertility response of almost 0.5 children
per woman. As noted in the Introduction, studies of the income and fertility
returns to education for women are typically based on compulsory schooling
reforms. This suggests at least two explanations for the difference between
those estimates and ours. First, education may have different effects on the
types of students affected by compulsory schooling reforms (i.e., those that
would otherwise drop out of school) than on the types of students affected by
elite school attendance (i.e., those around the 80th percentile of the age-11
ability distribution).30 Second, they might be explained by other dimensions
of the elite schools quasi-experiment. Most obviously, placing girls in an elite
school environment with other high-achieving girls may change their percep-
tions of women’s role in society and their decisions regarding career, marriage
and family. Although it is not possible for us to provide hard evidence of this
mechanism, our analysis underlines the importance of additional research into
the effects of women’s education on these outcomes.

The men’s results are harder to explain, particularly our finding that elite
school attendance increased completed education by about one year but had
no significant impact on incomes or wages. Note first that our estimates are
somewhat imprecise, such that we cannot quite rule out effects comparable

30Another explanation centers on differences in the content of the education provided
(e.g., whether schools provided information on birth control), but there is little we can do
to assess this. The time period studied is unlikely to explain the difference, since the second
UK compulsory schooling reform studied by Grenet (2013) and Geruso and Royer (2014)
affected individuals born only a few years after those that we study.
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to conventional estimates of the return to a year of completed education (5-
10 percent). This imprecision may be due in part to the “banded” nature of
income, which likely affects the estimates for men more than estimates for
women. This caveat aside, one possible explanation is that this generation
of men enjoyed many vocational training options, especially trade apprentice-
ships, and that positive elite school effects on further education were offset by
negative elite school effects on vocational training. Although we do not have
the vocational training or apprenticeship data necessary to provide a direct
test of this hypothesis, several facts are consistent with this story.

First, as seen in Appendix B Table 3, other data (Labour Force Survey
(LFS) data) suggest that a large fraction of Scottish-born men of this gen-
eration completed an apprenticeship. The overall percentage is close to 40
percent and the percentage among men with some additional qualifications
is even higher. Since our sample control means suggest that borderline men
that attended non-elite schools typically had additional qualifications, it seems
likely that at least one half of them completed a trade apprenticeship.

Second, simple economic reasoning suggests that elite school attendance
likely decreased the probability of completing an apprenticeship. We set out a
simple model to this effect in Appendix C; this extends the Card and Krueger
(1996) model of school quality to include vocational training. We show that
under some assumptions, elite school attendance could decrease the quantity of
vocational training completed and could thereby decrease wages. The first key
assumption is that elite school attendance increases the returns to academic
education, decreases the costs of academic education and increases the cost
of vocational training. The second key assumption is that while the returns
to academic education are higher than the returns to vocational education,
the relative return to vocational training is higher than the relative return to
academic education. Both sets of assumptions seem reasonable, the second
one because it generates a natural partition of students into those that leave
school without further education or training, those that pursue vocational
training and those that pursue academic education. This theoretical reason-
ing is supported by estimates of the elite school impact on years of part-time
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post-compulsory education completed (not reported but available on request).
These suggest that elite school attendance decreased part-time years completed
by roughly 0.6 (almost 40 percent of the mean). Since vocational training typi-
cally includes a part-time education component, these estimates are consistent
with elite school attendance reducing vocational training.

Third and most compelling, neither of these facts applies to women, for
whom we did find some evidence of positive elite school effects on income.
The statistics reported in Appendix B Table 3 suggest that far fewer women
completed apprenticeships, and for women we find little elite school impact on
years of part-time education completed.

The fourth fact is derived from a testable prediction of the model that we
present in Appendix C, namely, that the presence of vocational training will
lower the returns to completed education. The intuition is that in addition
to the usual (positive) “ability bias” component of the measured return (i.e.,
a positive correlation between academic education and ability), there will be
an additional (negative) “vocational training bias” component (i.e., a negative
correlation between academic education and vocational training). As seen in
Appendix B Table 4 column 1, we do indeed find measured returns to be much
larger for women than for men. This is consistent with other (OLS) estimates
found in the UK literature (e.g., Grenet 2013; Devereux and Hart 2010), which
reveal a gender gap of similar magnitude.

Although we think that this vocational training hypothesis is both plau-
sible and consistent with the facts, we recognize that it rests on important
assumptions and leaves some questions unanswered. One important assump-
tion is that elite school education increases the costs of vocational training.
Were this not the case, we would expect elite school attendance to increase
men’s income and wages. One additional question is why the gender differ-
ences associated with the extra education induced by elite school assignment
are not found in analyses of the extra education induced by the British com-
pulsory schooling laws (e.g., Grenet, 2013). An explanation consistent with
the vocational training explanation for our findings here is that for the men
affected by the compulsory schooling reforms there was no displacement of vo-
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cational training. In analyses not reported here, we used the UK 2011 Census
to examine whether the men affected by 1947 and 1972 compulsory schooling
reforms were less likely to pursue apprenticeship training (the most common
form of vocational training at the time). We find no evidence that they were.
A second and more obvious explanation is that the effects of education might
depend on the type of students and the types of courses involved. For example,
education might have larger effects on the lower-ability men affected by the
compulsory schooling reforms than on the higher-ability men affected by elite
school. Alternatively, there might be larger returns to the lower-level courses
(e.g., CSEs) pursued by individuals affected by the compulsory schooling laws
than to the higher-level courses (e.g., A levels) pursued by individuals affected
by elite schooling.

There are several alternative explanations for our finding that elite school
attendance did not increase income and wages for men. First, the result could
be an artefact of the sample studied. For example, one can hypothesize that
the wage distribution in Aberdeen has been compressed by the oil industry
that emerged in the 1970s. To check that, we compared the returns to edu-
cation estimated using the Aberdeen data with the returns estimated using
LFS data (Appendix B Table 4). When we measure education using years of
post-compulsory schooling, the estimates are remarkably similar: 0.072 versus
0.069. They are also fairly close when we disaggregate into several education
categories. Importantly, there is no evidence to suggest that Aberdeen-UK
differences are larger among men than among women. For this reason, we
doubt this can explain our results.31

Second, one might wonder whether the returns are low because they are
estimated for borderline men; perhaps the returns to elite school attendance
are higher among higher-scoring men that were in a better position to benefit
from the elite school experience. Against that, it is not obvious that elite school
effects should be smallest for borderline students, and Angrist and Rokkanen

31A simple way to test this hypothesis would be to look at the fractions of workers em-
ployed in the oil industry. Unfortunately, information about industry was not asked of the
respondents to the 2000/01 questionnaire.

25



(2012) find no evidence to suggest they are smaller for borderline students than
for higher-scoring students (albeit in a different context). More persuasively in
our view, it is hard to reconcile this explanation with our findings for women,
which are also identified off the borderline group.

One could reconcile the borderline explanation and the women’s results
by noting that some elite schools were single-sex and by speculating that a
single-sex experience benefited girls more than boys. As an indirect test of
this hypothesis, we examined whether the returns to single-sex schools are
larger for girls than boys. Least squares estimates based on models that are
restricted to single-sex elite school students and that include the full set of
covariates provide no support for this hypothesis.

In summary, while we cannot provide a decisive test of the vocational train-
ing explanation (without vocational training data), we find it to be plausible
and we think it is consistent with some key facts. Since these facts undermine
the most obvious alternative explanations, we view the vocational training
hypothesis as the leading explanation for our results.

Conclusion

What is the causal effect of being assigned to an elite secondary school in
a selective school system? The balance of the existing evidence suggests small
impacts on short- and medium-run outcomes such as high school test scores
and college enrollment and attainment. In this paper we estimate the effects
of elite school attendance on long-run outcomes such as completed education,
income, wages, marriage and fertility. We find that, on average, elite school
attendance caused both men and women to complete almost one additional
year of full-time education. Surprisingly, however, we do not find strong evi-
dence that these educational impacts translated into stronger labour market
performance. With the exception of an imprecisely estimated positive effect
on female income, we cannot reject the hypothesis that elite school attendance
had no impact on a variety of labour market outcomes. By contrast, we docu-
ment large and statistically significant negative effects on fertility for women,
while we cannot exclude positive effects on male fertility.
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These results support a claim made in the 1950s and 1960s by opponents
of selective schooling, that important long-run outcomes could depend, via
the elite school assignment decision, on how well a student performed on a
single test taken at age eleven. Proponents of selective schooling did not claim
that elite school assignment had no impact, but rather that the assignment
mechanism was generally reliable, and that selective schooling helped both
high-ability students stretched by elite schooling and lower-ability students
properly catered to by non-elite schooling. Although the debate surrounding
selective versus non-selective schooling is interesting and important, our study
does not address it.32 Instead, our study has tried to assess whether elite school
attendance improved outcomes for borderline students, the only students for
whom we can credibly identify effects.

In our view, it is difficult to explain our results without invoking various
features of the relevant education and labor market institutions. For example,
we argued that the large impacts on years of education likely reflect the bar-
riers that faced non-elite school students wishing to pursue further academic
education, while we speculated that our labour market results might reflect
the choice these cohorts faced between pursuing academic education and voca-
tional training. The role that these institutions might have played provides an
obvious explanation for why some of our estimates differ from those found in
the previous literature (e.g., Dobbie and Fryer, 2011). These institutions also
imply that some of our results may be specific to the time period studied. For
example, since the apprenticeship system became much less important after
the mid-1970s, it is possible that labor market impacts may have been larger
for men educated in the late mid-1970s and beyond.

Our final point is that policy-makers might be advised to keep these in-
stitutions in mind when designing policies relating to school resources and
organization, including policies relating to elite schools. For example, in the
contemporary US context, there is compelling evidence to suggest that college
outcomes are affected by whether or not students have access to Advanced

32See Galindo-Rueda and Vignoles (2004) for an account of the debate surrounding elite
schools in the UK during the 1960s.
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Placement (AP) courses (Klopfenstein, 2004; Jackson, 2010) and SAT-taking
opportunities (Bulman, 2013; Goodman, 2012) in high school. If non-elite
school students in district A can take a wide range of AP courses and must sit
the SAT by default, while non-elite school students in district B can take only
a few AP courses and must travel to another high school to sit the SAT, we
might expect elite school attendance to have a smaller impact in district A than
district B. It follows that a district that wishes to expand elite schools might
also want to ensure that these related policies and institutions are favorable
to non-elite school students.
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Figure 1: Distribution of  assignment scores  

Notes: figures based on "final sample" (see text and Appendix Table 1). Each bar is drawn over an interval 
defined by 5 values of  the assignment score (350-354, etc). Vertical lines plotted at the following score 
values: 350-354, 540-544, 560-564, 650-654.
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Figure 2: Assignment score and the probability of  attending an elite school
	  

Notes: figure based on "final sample" (see text and Appendix Table 1). Each circle represents the fraction 
of  students in each cell that attended an elite school. Cells defined over 10 values of  the assignment score 
(350-354, etc.). The solid line represents the probability of  elite school assignment using the "first stage" 
model described in the text.
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Figure 3: Assignment score and years of  post-compulsory schooling

Notes: figure based on "final sample" (see text and Appendix Table 1). The circles are outcome means 
corresponding to 10-score intervals (350-359, etc.). The solid lines are the fitted outcomes generated by 
fitting the first-stage model (described in the text and depicted in Figure 2) to this outcome.
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Figure 4: Assignment score and pre-assignment test score at age 9

Notes: see notes to Figure 3.

9
9.

5
10

10
.5

350 400 500 540 560 600 650
Assignment score

Men

8
8.

5
9

9.
5

10

350 400 500 540 560 600 650
Assignment score

Women

-2
-1

0
1

2

350 400 500 540 560 600 650
Assignment score

Men
-2

-1
0

1
2

350 400 500 540 560 600 650
Assignment score

Women

37



Figure 5: Assignment score and log annual income

Notes: see notes to Figure 3.
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Figure 6: Assignment score and number of  children

Notes: see notes to Figure 3.
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Table 1: Descriptive Statistics

mean N mean N mean N mean N
Male 0.519 9893 0.483 4709 0.480 3489 0.492 1220

Age (Dec 1962) 9.716 9893 10.216 4709 10.163 3489 10.162 1220
(1.441) (1.160) (1.158) (1.158)

Father's social class 9893 4709 3489 1220
Other (unemployed, disabled, etc.) 0.052 0.048 0.052 0.039
Unskilled manual 0.170 0.157 0.184 0.080
Semi-skilled manual 0.148 0.143 0.164 0.083
Skilled manual, other 0.208 0.207 0.226 0.155
Skilled manual, requiring apprent. 0.252 0.261 0.243 0.311
Other non manual 0.108 0.116 0.093 0.181
Intermediate/Technical 0.051 0.056 0.033 0.120
Professional 0.011 0.012 0.005 0.032

Grade in 1962 9893 4709 3489 1220
Grade 3 0.205 0.000 0.000 0.000
Grade 4 0.204 0.260 0.261 0.256
Grade 5 0.202 0.250 0.252 0.243
Grade 6 0.194 0.247 0.242 0.261

Grade 7 0.195 0.243 0.244 0.239

Test7 -0.020 9893 0.093 4709 -0.182 3489 0.878 1220
(0.924 (0.899) (0.797) (0.688)

Test9 -0.040 9893 0.098 4709 -0.235 3489 1.048 1220
(0.955) (0.922) (0.758) (0.646)

Assignment score (grades 4-7) 495.4 8509 506.3 4709 479.1 3489 584.1 1220
(66.5) (63.94) (48.1) (31.7)

Replied to 2001 survey 0.595 9893 1 4709 1 3489 1 1220

Went to private secondary school 0.040 5885 0.038 4709 0 3489 0.148 1220

Elite School 0.216 5885 0.221 4709 0 3489 0.852 1220
Notes: see Appendix Table 1 for derivation of each sample. There are missing assignment scores among some "base sample" students
because assignment scores are not available for students in grade 3 in 1962. "Elite" indicates students in elite state schools and private
schools. "Non-elite"  indicates pupils in all remaining state schools. 

Base sample Final sample
 All Non-elite Elite
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Table 2: Impact of  elite school attendance on educational attainment

OLS OLS+X 2SLS 2SLS+X OLS OLS+X 2SLS 2SLS+X
3.450 1.614 0.925 1.076 2.925 0.740 0.793 0.671

(0.133) (0.194) (0.310) (0.313) (0.133) (0.160) (0.254) (0.246)

0.542 0.220 0.105 0.121 0.602 0.248 0.229 0.197
(0.023) (0.039) (0.064) (0.061) (0.025) (0.037) (0.052) (0.051)

0.448 0.203 0.170 0.182 0.326 0.0447 0.0362 0.0287
(0.024) (0.034) (0.056) (0.054) (0.024) (0.032) (0.042) (0.042)

 
Notes: the cells contain estimates (robust standard errors clustered by assignment score in parenetheses) of the impact of attending an
elite state school or a private school as opposed to attending a non-elite state school on the relevant outcomes. Estimates are produced
for four sets of models. "OLS" (i.e., least squares models without additional covariates); "OLS+X" (i.e., least squares models with a full
set of covariates including: dummies for school and grade attended in 1962, father's occupation, and mother's socio-economic status; a
linear term of age within grade and fourth-order polynomials of test scores at ages 7 and 9.); "2SLS" (i.e., 2SLS models in which elite
school attendance is instrumented with a dummy variable that takes the value 1 if the assignment score is in the interval [540,560) and
zero otherwise, a dummy variable that takes the value 1 if the assignment score is at least 560 and zero otherwise and interactions of
those dummy variables and the assignment score to the right of the marginal area; no covariates except a third-order polynomial in the
assignment score); "2SLS+X"(i.e., the same 2SLS models with the additional covariates listed above). The models are estimated on the
subset of the "final sample" (defined in the text and Appendix Table 1) with assignment scores in the interval [350,650). "Control
mean" refers to outcome mean among individuals with borderline assignment scores (540,559) that attended non-elite schools.

Men Women

Control mean=0.14, N=2238 Control mean=0.18, N=2406

Years of  
education

Control mean=1.99, N=2238

A levels

Degree

Control mean=2.33, N=2406

Control mean=0.46, N=2238 Control mean=0.41, N=2406
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Table 3: Impact of  elite school attendance on labor market outcomes

OLS OLS+X 2SLS 2SLS+X OLS OLS+X 2SLS 2SLS+X
0.400 0.024 -0.115 -0.130 0.488 0.229 0.154 0.171

(0.032) (0.051) (0.081) (0.082) (0.041) (0.079) (0.098) (0.102)

0.045 -0.026 -0.041 -0.028 0.055 -0.007 -0.010 -0.014
(0.013) (0.022) (0.040) (0.039) (0.017) (0.030) (0.037) (0.040)

0.373 0.087 -0.035 -0.015 0.357 0.067 0.073 0.067
(0.021) (0.034) (0.056) (0.058) (0.025) (0.036) (0.050) (0.046)

 
Notes: see notes to Table 2.      

Log Annual 
Income

Control mean=10.23, N=2200 Control mean=9.27, N=2353

Employed

Control mean=0.94, N=2238 Control mean=0.87, N=2406
Imputed log 
hourly wage

Control mean=2.37, N=2003 Control mean=1.90, N=2119

Men Women
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Table 4: Impact of  elite school attendance on fertility and marriage

OLS OLS+X 2SLS 2SLS+X OLS OLS+X 2SLS 2SLS+X
-0.069 0.202 0.278 0.370 -0.215 -0.297 -0.388 -0.369
(0.056) (0.098) (0.176) (0.175) (0.049) (0.102) (0.128) (0.128)

-0.032 0.023 0.017 0.031 -0.071 -0.060 -0.081 -0.075
(0.021) (0.036) (0.060) (0.060) (0.017) (0.031) (0.042) (0.042)

0.025 0.000 -0.004 -0.005 0.008 0.005 0.051 0.046
(0.022) (0.040) (0.063) (0.065) (0.019) (0.037) (0.048) (0.049)

 
Notes: see notes to Table 2.      

Currently 
married

Any children

Control mean=0.86, N=2233 Control mean=0.76, N=2401

Number of  
children

Control mean=1.86, N=2335 Control mean=2.07, N=2404

Control mean=0.86, N=2232 Control mean=0.9, N=2404

Men Women
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