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Abstract

To what extent should young people be normatively held responsible for committing a crime? To contribute
to this debate, we study the role of inequality of opportunity in juvenile crime behavior. Drawing on
Roemer’s theoretical framework and using administrative data from Chile, we empirically evaluate how
much of the responsibility for the crime was determined by structural factors (i.e., circumstances) and
how much was determined by decisions taken by the perpetrator (i.e., agency). Overall, we find evidence
of substantial inequality of opportunity in this context. Specifically, we find that the contribution of
circumstances varies between 46.44% and 32.10%, when explaining crime among males. As a benchmark
analysis, we find that the role of circumstances in high school completion is less relevant than in criminal
behavior, with levels between 34.80% and 18.54%. Finally, our study contradicts previous literature—
suggesting that a different conception of equality of opportunity does change the conclusion regarding the

relative contribution of agency versus circumstances.
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1 Introduction

Investigating to what extent young people should be normatively held responsible for committing a
crime is empirically challenging and it fundamentally depends on how much of the responsibility
for the crime was determined by structural factors, which we call circumstances, and how much was
determined by decisions taken by the perpetrator, which we label individual agency. A satisfactory
resolution to this research question would be an important input when defining the punishment
severity for a person convicted of a crime, a process that should consider to what extent the criminal
act was due to an individual’s decisions (i.e., agency), as opposed to circumstances beyond their

control.'

To contribute to this debate, and based on the seminal work by Roemer (1998), our paper
empirically evaluates which part of delinquency can be explained by circumstances and which part
by individual agency. The advantage of applying this empirical approach is that it allows us to
quantify inequality of opportunity in the context of criminal justice. According to Roemer, equality
of opportunity is achieved when people, independent of circumstances beyond their control, have
the same probability of achieving advantage given their individual agency. One simple approach
that captures this idea, and is employed in Roemer (1998), is to partition the population under study
into a set of types according to their vector of circumstances. For instance, a group of students could
be separated into two types according to their mother’s education level (completion of secondary
education and noncompletion of secondary education). Equality of opportunity is achieved when
the distribution of academic achievement across student types is equalized. In our setting, it would
mean that the probability of being prosecuted for a crime, conditional on mother’s education level,

should be the same for everyone.

The validity of Roemer’s conception of equality of opportunity is up for debate. The set of
circumstances that may impact an individual’s outcome must be defined, for example, so too the
set of variables of agency for which they can be held responsible. Furthermore, an individual’s
decisions are unlikely to be independent of circumstances. For instance, high school students from
advantaged backgrounds may be more likely to study for more hours outside the classroom setting

(a variable that could be characterized as individual agency) because their parents press them to

'In related literature what we call individual agency has been labeled as effort, as the related outcomes are normally
positive. Our focus is on negative outcomes and we have therefore chosen to use the word agency.



do so. Thus, the different potential ways of treating the correlation between circumstances and
agency have given rise to three different conceptions of equality of opportunity. One by Roemer, as

outlined above, one by Barry (Barry, 2005) and one by Swift (Swift, 2005)

These three conceptions of equality of opportunity can be empirically evaluated with a similar
econometric structure. In all cases, a particular outcome, which in our setting would be a measure
of criminal behavior, is regressed on several measures of circumstances and individual agency.
Inequality of opportunity is captured by decomposing the variance —explained by the model- of the
outcome in two sources: circumstances and agency. To illustrate the difference between the three
conceptions, we will look at each one in turn and summarize the consequences for analysis in our

criminal justice setting.

The difference between the conceptions of Roemer, Barry and Swift rests on how to measure
the two sets of variables that constitute circumstances and agency. Roemer argues that only relative
individual behavior should be considered as individual agency. To replicate this argument using
econometric analysis, we estimate auxiliary regressions of agency variables on circumstances,
then we obtain the residual of that regression, which represents the individual agency purged
from any circumstance. Then, we regress the crime outcomes on circumstances and the residuals
behavior. According to Barry, agency should be rewarded no matter what the correlation between
circumstances and individual agency might be. Empirically speaking, to reflect Barry’s paradigm,
we regress criminal outcomes on circumstances and agency variables. Finally, for Swift — who
considers that both differences in outcome caused by agency and differences in outcome caused by
parental agency must be taken into account— we estimate auxiliary regressions of circumstances on
agency variables, whose residuals are the circumstances cleaned of any correlation with agency.’

Then, we regress outcomes on residual circumstances and agency variables.

In order to test inequality of opportunity in criminal behavior according to these three normative
conceptions, we use Chilean administrative data from the Ministry of Education that provides data
on all Chilean students who were attending the 1st grade for the first time in 2003. We merge
this dataset with administrative data from the Public Defender’s Office (PDO) which permits us to
identify the individuals in the sample that were prosecuted for any crime up to 2018. We focus our

attention on male students because they are three times more likely to be prosecuted for committing

2Swift believes that parental agency must take precedence whatever the consequences for the next generation,
including inequality. Because we do not have data available on parental agency, we use children’s’ circumstances as a

proxy.



a crime than female students.

We find that for males the relative contribution of circumstances when the outcome is being
prosecuted for committing a crime before the age of 22 3 is 46.44% using Roemer’s conception of
equality of opportunity, 39.58% using Barry’s conception, and 32.10% using Swift’s conception.
The percentages for juvenile crime (understood as being prosecuted as a juvenile under the age of 18)
are 48.27% using Roemer, 40.62% using Barry, and 32.62% using Swift. And from this we conclude
that the relative contribution of circumstances and agency to the outcome depends on the normative
view. As a benchmark analysis, and using the same set of variables for circumstances and agency,
we analyze outcomes related to educational achievement. We find that the relative contribution
of circumstances for males when the outcome is nongraduation is 34.80% using Roemer, 26.01%
using Barry, and 18.54% using Swift (and we find similar percentages when the outcome is dropout).
Therefore, we posit that inequality of opportunity is more pronounced for crime outcomes relative
to education outcomes. All our results are robust to changes in both circumstances and agency
variables. We also conclude that socioeconomic characteristics at the school level are three times as

relevant as socioeconomic characteristics at the family level to explain crime outcomes.

Our article belongs to the broad literature that stems from the seminal work of Roemer (1998)
and measures inequality of opportunity in different contexts, such as income and wealth, education,
and health.* Although the empirical strategies in these studies vary, in general they examine how
the distribution of a relevant outcome varies across different individual backgrounds. We contribute
to the literature by being, to the best of our knowledge, the first paper to measure inequality of
opportunity in the context of criminal justice. This context is highly relevant because normative

support for punishment is based on the idea that people receive the punishment they deserve and,

3We consider two criminal outcome variables: all crime and juvenile crime. Most students in our sample were born
in 1996 and our database of criminal prosecutions includes information up to 2018. Thus, when we refer to all crime
we are referring to those individuals prosecuted up to approximately 22 years old. Juvenile crime indicates that the
prosecution occurred when the individual was under 18 years old, which for most students means before 2014.

“Income and wealth: theoretical models, have been developed by Bourguignon et al. (2007b), Peragine (2004),
and Ramos and Van de Gaer (2016), among others; empirical research has mainly focused on developed countries, as in
Roemer (2013), Lefranc et al. (2008), Aaberge et al. (2011), Bourguignon et al. (2007b) , Pistolesi (2007), Almas et al.
(2008), and Checchi and Peragine (2010); for research on developing countries, see Cogneau and Mesplé-Somps (2008),
Ferreira and Gignoux (2011), Bourguignon et al. (2007a), and Adamczyk and Fochezatto (2020). For studies looking at
Chile, see Contreras et al. (2014) and Nufiez and Tartakowsky (2011). Education: in developed countries empirical
research has been carried out by Betts and Roemer (2005), Checchi and Peragine (2010), Peragine and Serlenga (2007),
Martins and Veiga (2010), and Oppedisano and Turati (2015); see Gamboa and Waltenberg (2012) for a study on six
Latin American countries; and Contreras and Puentes (2017) look at inequality of opportunity in an education context in
Chile. Health: see Fleurbaey and Schokkaert (2009), Trannoy et al. (2010), Jusot et al. (2013), Dias (2010), and Balia
and Jones (2011). Carranza and Hojman (2015) find that health inequality is higher in Chile than in European countries.
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ultimately, convictions are based on that principle. In comparison, the implications of inequality of
opportunity in other contexts, such as education, wages, and health are less dramatic as they only

impact an individual’s chances when competing for resources.

In a closely related paper, Jusot et al. (2013) study inequality of opportunity and consider the
three different normative conceptions previously outlined (Roemer, Barry, and Swift) in the context
of health. We follow the empirical strategy they employ to implement the three conceptions. In
contrast to the results in Jusot et al. (2013), we find that the normative principle does in fact make a
difference to the relative contribution of circumstances and agency to outcomes. This suggests that
the context under investigation contributes substantially to whether or not the normative principle

applied produces different results.

The second body of literature related to this paper is on youth crime, particularly studies on
the relationship between socioeconomic and schooling circumstances and crime. Freeman (1996)
analyses the surge in imprisonment rates in the US, particularly affecting Black people, between
the mid-1970s and mid-1990s, and finds that high school dropouts have a disproportionate chance
of being imprisoned. Lochner and Moretti (2004) find that schooling significantly reduces the
probability of incarceration and arrest. Jacob and Lefgren (2003) report that property crime carried
out by juveniles decreases on days when school is in session but that violent crime increases.’
We contribute to this literature by looking at the relationship between socioeconomic background

and school characteristics and crime from a different perspective, using different conceptions of

inequality of opportunity.

Section 2 describes the three normative approaches used in this study, drawing on Roemer, Barry
and Swift. Section 3 describes the judiciary and educational scenario in Chile. Section 4 describes
the data. Section 5 presents our results and Section 6 provides some robustness checks. Section 7

concludes.

3Several studies explore the extensions of mandatory schooling age or birth date cutoffs for enrollment in order to
study the effect of education on crime, including Machin et al. (2011), Clay et al. (2012), Anderson (2014), Hjalmarsson
(2008), and Cook and Kang (2016), among others. Lochner (2004) develops a model of crime in which human capital
increases the opportunity cost of crime and in a later paper (Lochner, 2010) argues that school programs emphasizing
social and emotional development are effective in reducing crime. Fu et al. (2020) construct a dynamic model to
estimate teenage choices between schooling and crime using Chilean data to calibrate the model.
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2 Three Normative Visions of Equality of Opportunity and Em-
pirical Strategy

The preceding observation in Aristotle’s Politics reflects the general idea that certain characteristics
of individuals merit that they are not treated equally and certain characteristics of individuals do not
merit that they be treated differently. Roemer (1998) goes one step further and argues that outcomes
for any individual are determined by circumstances beyond the person’s control, such as family
characteristics, neighborhood, school, as well as by agency, which is under control of the individual.
According to Roemer, individuals should be only held responsible for the latter. Describing an

educational setting, Roemer (1998) explains that

we must distinguish between the circumstances beyond a child’s control which influence their
ability to process educational resources and their acts of autonomous volition and agency. Equaliz-
ing opportunity for the good life, insofar as education is an input—or, more precisely, equalizing
opportunity for educational achievement—requires distributing educational resources in such a
way that the differential abilities of children to turn resources into educational achievement are
compensated for, where those abilities are determined by circumstances beyond the control of the
individual. Differential achievements due to the application of autonomous volition, however, should

not be “leveled” or compensated for by an equal-opportunity policy. (p.6)

Implementing equality of opportunity in educational achievement (for instance, a similar proba-
bility of tertiary education access across socioeconomic classes), would not only mean that total
primary and secondary educational investment per child (both public and private) should be the
same, the common conception of equality of opportunity. It would also mean that students from dis-
advantaged backgrounds should receive a higher investment than students with a more advantaged

milieu in order to compensate for the inequality of family conditions between the two groups. °

Even if we accept that equality of opportunity should be an objective, it is not a trivial undertaking
to disentangle circumstances from agency because behavior can be affected by circumstances.
Therefore, the way to treat the possible correlations between circumstances and agency variables

is relevant when assessing the relative importance of each factor. This is exemplified in Roemer

®For more discussion on how educational finance reform may equalize opportunity across racial and socioeconomic
groups, we recommend Betts and Roemer (2005).



(1998) where, using Barry’s position as a foil, he elaborates on problems related to delineating the
set of circumstances by referring to the educational outcomes of Asian children. It is posited that
Asian students typically work hard at school and therefore do well but, because this is usually due
to familial pressure, including “Asian” as an element in the set of circumstances would decrease the
contribution of agency in the educational outcome of the Asian students in an imagined sample.
Roemer argues that ’if the Asian child does not view himself or herself as having a choice in regard
to whether or not to exert effort, because it is simply expected by their family that they will, then
he or she is not as morally deserving, under the equal-opportunity view, as someone who exerts
effort even though they felt no obligation to do so (Roemer (1998),p.22).” Thus, Roemer would
probably include Asian as an element in the set of circumstances and also argue that efforts, or what
we call individual agency, resulting from the child being Asian should not be rewarded with greater

educational achievement.

Roemer gives Barry response: ’granted, the Asian students have worked hard because of familial
pressure, an aspect of the environment beyond their control but, nevertheless, if reward is due to
effort then they should receive more reward than the academic children, for they really tried harder.
(Roemer (1998), p.22)” So, Barry would probably not include “Asian” as an element in the set of
circumstances because doing so may contribute to differences in outcome being perceived as unfair

when in fact they were due to hard work.

Finally, Swift (2005) believes family has lexical priority over fair equality of opportunity
because intimate familial interactions (captured in our framework by the part of circumstances
that is correlated with individual agency) are to be protected even if they reproduce inequality
across generations. According to Swift, only circumstances that affect the outcome, but that are
independent of agency, are a source of illegitimate inequality . He would therefore probably include
“Asian” as an element in the set of circumstances and also consider that outcomes determined by

the fact that the student is Asian should not be labeled as illegitimate.

This debate can easily be transposed to the field of justice. For instance, is it legitimate that a
juvenile from a dysfunctional family, living in a low-income neighborhood (and thus indicative of
low quality circumstances ) should be considered as less responsible for joining a gang, becoming a
substance abuser or dropping out of school (actions that may all be conducive to future criminal
behavior and could be characterized as dependent on agency)? And if the juvenile does commit a

crime, we can posit that Roemer would consider the juvenile’s circumstances as a mitigating factor,
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Barry would not consider any elements of the juvenile’s circumstances as mitigating factors, and
Swift would go further and argue that those circumstances would be aggravating factors, effectively

blaming the juvenile for the circumstances over which they had no control.

An important aspect of the contribution made by Roemer and the related literature is the effort
that has been made to empirically test the theoretical ideas set forth. We follow the methodology
introduced by Jusot et al. (2013) and our objective is to quantify the extent to which circumstances or
agency affect delinquency and educational achievement, according to the three normative views that
have been delineated. It is a two-step methodology. In the first step, a reduced model is estimated
to measure the association between outcomes and circumstances and agency. In the second step,
the predictions from the model are used as inputs to obtain the respective contributions of each

component, and hence the measure of inequality of opportunity .

2.1 First Step: Estimation

Our aim is to capture the statistical relationships between the outcome, circumstances, and agency.
The vectors of each of these factors are composed of a rich set of variables, which are explained in

Subsections 4.1, 4.2, and 4.3.

Let’s assume that an individual outcome O is a function of a vector of circumstances C, a vector

of agency variables A (called effort in the literature), and a residual term p. Thus,

O =f(C, A n). (1)

In this framework, differences in outcomes attributable to circumstances are labeled as illegiti-
mate (although biological factors, such as sex, are arguably an unavoidable difference for which
we should not attempt to compensate), whereas differences due to agency variables are labeled
as legitimate. The error term is a mix of the effects on outcome of circumstances and individual

agency, which we are either not controlling for or are pure luck.

As posited by Barry, agency should be rewarded no matter what the correlation between
circumstances and agency might be. This results in non correcting any possible correlation between
circumstances and agency. From now on, the methodology will be presented assuming linear

relationships. Barry’s approach for individual ¢ results in
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OF = o + BP0 + P A; + . (2)

Testing for equality of opportunity in Barry’s framework therefore amounts to testing the linear

hypothesis Hy : 32 = 0.

Unfortunately, it is conceivable that the variables that constitute circumstances and agency are
not independent. In fact, Larrafiaga and Telias (2009) suggest this is indeed the case by showing that
SIMCE test scores (battery of tests used in Chile to measure certain subjects of school curricula)
are determined by some of the circumstances we consider in our study. Furthermore, Roemer
considers that only relative agency should be rewarded. One way to implement this notion is to
consider the residual agencies (i.e., the residuals obtained after regressing each agency variable on

circumstances) instead of the agency variables:

AZ— = 50+510i+a2-. (3)

Once we have identified the estimated relative agency, a,, we can substitute it in the main equation

for the noncorrected agency:

Of = a + BRCi +~v"a; + . 4)

Testing for Roemer’s conception of equality of opportunity amounts to testing the hypothesis
Hy : % = 0. We note that if we are using linear specifications then the Frisch-Waugh-Lovell
theorem tells us that 4 in Equation 2 and 4% in Equation 4 are exactly the same. On the other hand,
BB and BR are not the same. If circumstances and agency variables both improve the outcome, and
circumstances are positively related with agency, then the coefficient of circumstances would be

magnified using Roemer’s approach, as compared to under Barry’s.

Finally, Swift considers that the agency of the parents, which has an impact on their children’s

behavior, must be respected over the child’s agency . Because we do not have information on the
9



agency of the parents, however, we will use the children’s circumstances as a proxy. From his point

of view, only the part of circumstances which is unrelated to agency is characterized as illegitimate.

Hence, we estimate the following auxiliary regression:

We then substitute the estimated relative circumstance, ¢;, in the outcome equation:

Of = Oés + 55(/5@ + ’YSAZ' + ;. (6)

We test equality of opportunity under Swift perspective by testing the hypothesis Hy : 3% = 0.
And, invoking the Frisch-Waugh-Lovell theorem, we conclude that 37 in Equation 2 and 3° in
Equation 6 are exactly the same (and in fact testing H, : 5° = 0 turns out to be the same as testing

Hy: 88 =0).

We also find, however, that 47 and 4° are different. If both circumstances and agency improve
the outcome, and circumstances are positively related with agency then the coefficient of agency

variables would be magnified using Swift’s approach, as compared to under Barry’s.

To summarize, we estimate Equation 2, which is just a regression of outcome on circumstances
and agency (i.e., the Barry approach). We then proceed to calibrate Equation 3 (i.e., an auxiliary
of the Roemer approach) for each agency variable. We plug the residuals from Equation 3 into
Equation 4 (a regression of outcome on circumstances and residual agency which captures Roemer’s
conception of equality of opportunity). Then, we estimate the auxiliary Swift regressions as in
Equation 5. And, finally, we insert the residuals from Equation 5 into Equation 6, where we regress
outcome on residual circumstances and agency variables and, thus, capture Swift’s conception. This

procedure is repeated for each outcome variable.

10



2.2 Second Step: Inequality Assessment

We must now compute the relative contribution of circumstances and agency to the outcome. To
do this, we can use the predicted variables in Subsection 2.1 to decompose the estimated value of

outcome according to the following three normative foundations:

Roemer : Of = gRC; + A, = Ofc + OfA. (7)
Barry : OF = BBCZ- +4PA; = Ofc + OfA. ®)
Swift: Of = p%¢; +45A; = O + O 9)

As can be seen in Equations 7, 8, and 9 the expected inequality is decomposed in two sources:
circumstances and agency. The natural decomposition of the variance of predicted outcome is given

by:

~ A . ~ . ~

o*(07) = cov(0L, 07) + cov(D), O7) j=R,B,S. (10)

Dividing both sides by o%(O7) we obtain

cov(OL, 09) N cov(O%, 09)
a2(09) o2(09)

=RCo+RCy j=R,B,S, (11)

where RCY, is equal to the relative contribution of &, and & is equal to circumstances and agency.

Equation 11 provides us with an intuitive way to understand the relative weight of circumstances

11



and agency on the desired outcome. It should be noted that as it stands, the equation produces
the sum of the relative contribution of circumstances and agency is equal to 1, regardless of the
accuracy of independent variables in explaining the dependent variable. The relative contribution
of circumstances to the outcome, which captures inequality of opportunity, is therefore bounded

between 0 and 1 by construction.

Moreover, it must be emphasized that the normative conception of inequality of opportunity
implemented will have an impact on the relative contribution of each factor. Although not a
guarantee, it is to be expected that the relative contribution of circumstances under Roemer would
be bigger than under Barry which would be bigger than under Swift. Broadly speaking, this will
happen if both high circumstances and high agency have a positive effect on the outcome and if

high circumstances are positively correlated with high agency.

In order to test the accuracy of our variance decompositions, we use the bootstrapping percentile
method. We generate 100 samples with replacement of the same size of the original sample . Then,
we estimate the relative contribution of circumstances and agency for each sample, reporting the
2.5% and 97.5% percentile.

3 Criminal and educational system in Chile

3.1 The Criminal Justice System in Chile

In developing countries, like Chile, crime rates are usually higher compared to developed countries.
According to World Prison Brief data, in May 2020 the prison population rate per 100,000 of
national population was 376 in the Americas (233 in Chile, 186 in Argentina, 324 in Brazil, 240
in Colombia, 164 in Mexico, 270 in Peru, 321 in Uruguay, 655 in USA, and 178 in Venezuela);
in Europe this figure was 187.7 In terms of gender division, among 45,733 individuals in Chile’s

prisons in April 2021, 42,504 (92.9%) were male and 3,229 (7.1%) were female.

The prison population rate, however, is not always a good indicator of the prevalence of crime
in a country because it requires active prosecution . This explains why ostensibly violent countries

such as Venezuela, Mexico, Brazil or Colombia do not have particularly high prison population

"World Prison Population List, twelfth edition, Institute for Criminal Policy Research, World Prison Brief 82
(https://www.prisonstudies.org/sites/default/files/resources/downloads/wppl; 2.pdf )
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rates: the active prosecution rate in the country is low . Homicide rates, in contrast, are seen as a
preferred measure of crime because they are difficult to conceal, statistically speaking. In terms
of the homicide rate, Chile has lower rate than its continental neighbors with 4.4 per 100,000 in
2018; This is compared to Argentina with 5.3, Brazil with 27.4, Colombia with 25.3, Mexico with
29.1, Peru with 7.9, Uruguay with 12.1, USA with 5, and Venezuela with 36.7. The average rate
for South America was 21.0 per 100,000.%. For other types of crime, such as offences against the
person, sexual assaults, and property crime, Chile is regarded as a relatively safe country in South
America, although it is hard to make comparisons because the reporting of offences may differ

among countries.

3.2 The Juvenile Criminal Justice System in Chile

A law reforming the juvenile criminal justice system in Chile was enacted in 2005 (Act N° 20084)
and came into effect in 2007. The new law aimed to incorporate international human right standards,
such as the United Nations Convention on the Rights of the Child, into the Chilean legislative
framework. This included the principles of an exceptional and moderate application of criminal law
and the use confinement only as ultima ratio (Langer and Lillo (2014)). The new legislation made
three major changes to the previous structure: It reduced the age of criminal liability from 16 to 14.
It ended the uncertainty of the previous system whereby adolescents could be treated as adults or
juveniles, depending on the judge’s considerations. And, for convicted juvenile defendants, the new
law reduced the punishment by one grade relative to the corresponding adult sentence (Couso and

Duce (2013).

The new juvenile criminal justice system was introduced in the context of a radical criminal
justice reform, which started in 2000 and was completed in 2005. This broad reform replaced the
inquisitorial model, a written framework that had been in effect for more than a century, with an
oral, public, and adversarial procedure. As part of the reform, a number of new institutions were
established, including the PDO; the Public Prosecutor’s Office; the Guarantee Court, which, among
other things, safeguards the rights of all parties during the investigation process ; and the Oral
Criminal Trial Courts. The PDO provides nearly all people accused of committing a crime with free

legal representation and gathers information about all defendants accessing their services, including

8This  information is  from the  United Nations Officc on Drugs and Crime
(https://dataunodc.un.org/content/data/homicide/homicide-rate)
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minors and adults. This data includes detailed information on the particular crime in question.

Under the new juvenile system, the juvenile criminal procedure passes through different stages:
In the first stage the juvenile is arrested, either because they are caught by the police in (or close
to) the commission of the crime or as the result of an investigation conducted by the public
prosecutor that culminates in an accusation. This stage concludes in an arraignment hearing, which
takes place in the Guarantee Court and lasts approximately 15 minutes. During this hearing, the
arraignment judge must choose between three possible outcomes: to begin criminal proceedings; an
alternative ending (which may include compensation agreements and the conditional suspension
of proceedings); or to dismiss the proceedings. Most of the cases are resolved in the Guarantee
Court, either by a decision for an alternative ending or by a dismissal of the proceedings. Generally

speaking, a criminal procedure is reserved for severe crimes.

3.3 The Chilean Education System

In Chile, primary education, for children aged between 6 and 14 years, is made up of eight
sequential grades, and secondary education, for teenagers aged between 15 and 18 years consists
of four sequential grades. Chilean Law /N° 19.876 mandates primary and secondary school for all
children, although not all students complete secondary education. Progression from one grade to
the next is not guaranteed and the Ministry of Education provides guidelines for grade retention,
which state that a student should be retained if their GPA or attendance falls below certain cutoffs.
These rules are not always respected and schools have a degree of flexibility in their implementation

(Diaz et al., 2021).

During our sample period between 2003 and 2018, school admissions were decentralized and
came under the remit of the schools themselves. Some schools began selecting students not only
on the basis of primary school GPAs but also on family background. The selective admission
procedure, together with differential fees, contributed to further segregation of students with
different socioeconomic status (SES) across schools. These factors, among others, contribute to
the segregation of low-SES and high-SES students in Chile, which is very pronounced (Valenzuela
etal., 2014).

In 1988, a system of national standardized tests (known by its acronym in Spanish, SIMCE)

was introduced as a way to measure the learning process and academic performance of all students

14



in Chile attending particular grades . We use the language and math SIMCE tests that all Chilean
students take in the 4th grade (primary education). The government uses SIMCE results to allocate
resources and inform the public about the quality of schools by publicizing school-level results.
Given what is at stake, education institutions have incentives to advise their worst students not to

take the test, which may exert upward bias on the results of the test.

4 Data

Our data set is constructed by merging administrative data from the Ministry of Education and
the PDO. The information collected from the Ministry of Education is an administrative dataset
that covers the period between 2003 and 2018. For every year, and for every student in either
primary or secondary education in the country, the dataset contains the school attended, the grade
level, the educational achievement for that year (including whether the student passed the grade and
their average score for that particular year), the student’s attendance rate, and basic demographic
information, such as birth date and sex. We merge this panel with information on their performance
on the SIMCE test. The parents of students that take the test are required to fill in a survey, the
results of which provides a rich characterization of the socioeconomic background of the children.
Finally, we connect our sample with PDO records of criminal cases prosecuted between 2003 and
2018. Because we do not have information about the verdict in all cases, we define “crime” as being

charged with a crime, regardless of the judicial outcome.

Our starting point is a sample of 239,534 students (122,102 males and 117,432 females) who
started 1st grade for the first time in 2003 (In our original sample, 58.89% of the students were born
in 1996 and 39.62% in 1997). In our robustness checks we work with different samples according
to the availability of variables.” We will follow the school 2003 cohort in time and study two
criminal outcomes (as a benchmark we also analyze two educational outcomes). Our final goal is
to understand which share of each outcome can be attributed to circumstances and which share to
individual agency. In the following subsections we present the outcomes, circumstances and agency

variables considered. A more precise definition for each variable is available in the Appendix A.

9We are forced to drop a large number of observations when considering standardized test scores and variables
obtained from the associated parents survey due to lack of availability.
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4.1 Outcomes

There are two variables of interest in this paper. We construct the variable all crime: an indicator
function that adopts the value of 1 if the student was arrested between 2003 and 2018 (for most
individuals in the sample covers up to the age of 22) and 0 if not. The other variable is juvenile
crime, which takes the value of 1 if the student was charged with a crime before the age of 17 and 0
if not. As a benchmark, we also define nongraduation, which is defined as 1 if the student graduated
from high school and 0 if not, and dropout, which is defined as 1 if the student was not registered
on any course for at least two consecutive years between 2010 and 2014 or if they did not graduate

and 0 otherwise.

4.2 Circumstances

Circumstances are facts that are relevant to the outcome and that are not under the student’s control.
When students take the SIMCE test a survey is administered to their parents. From these surveys,
we obtain information about the socioeconomic status of the student; however, not all students take
the SIMCE and not all parents answer the survey. Moreover, it is likely that not taking the exam or
not filling the survey, or both, are related to outcomes. In order not to loose students in our sample
which did not take the exam or filled the survey, we choose to consider socioeconomic variables
on the baseline, taking the average at the school level, which should be a good proxy of the family
socioeconomic background because Chile has a high degree of educational segregation (Valenzuela
et al., 2014). Accordingly, we group students by school attended in 2006 (which for most students
means the school they attended in 4th grade). Then, we take the socioeconomic variables contained
in the surveys completed by the parents of the students who took the SIMCE (either in 2006 or
later) and average them. (Clearly, the averages are only taken when the data is available.) Finally,
the only variable which is individual-dependent is sex. In Section 6, we perform robustness checks
by adding variables at the individual level. Socioeconomic status is measured by the percentage
of students that use the public health system, the average monthly household income, the monthly
school fee paid, and the average years of mother’s schooling. As in Haveman and Wolfe (1995) and
in line with conventional wisdom that suggests maternal, as opposed to paternal, years of schooling
has a bigger effect on children’s’ schooling, we choose mother’s years of schooling because it has

more predictive power. In order to control for differences in ethnicity between students, we include
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the percentage of students who have at least one indigenous parent. We add variables aimed at
characterizing high performance schools, such as whether or not the school attended is private,
whether or not the school attended is rural, and the student’s average score for the SIMCE language
test and the SIMCE math test. Additionally, we construct three variables, all crime — old generation,
Jjuvenile crime — old generation, and nongraduation — old generation. These variables contain
the fraction of students, among all 4rth graders who attended a particular school in 2003, who
committed a crime, who committed a crime when they were juveniles, or who did not graduate.
Then we connect those variables, which are at the school level, with our 2003 school cohort, using
as a link the school attended in 2003. In summary, these variables study the outcomes of interest
for the cohort that is three years older than the one under study. They have the potential to capture
important aspects at the school level, such as academic capacity of faculty, student development
(extra-curricular activities, for example), school culture and organizational environment (such as
parent involvement, security, and organization of the campus) better than variables such as if the
school is private or how much does it cost per month. Appendix A contains a detailed description

of all circumstances incorporated into this study.

4.3 Agency

We consider individual agency to be those variables that are under the control of the individual. In
our baseline model we consider three variables: percentile grades, the grade percentile the student
is in with respect to their classmates; ever repeated, which takes the value 1 if the student ever
repeated a primary school grade; and percentage attendance, the average attendance to school
between 2003 and 2010 (school years) where the student is enrolled . In Section 6, we investigate
alternative measures of agency, such as the two individual SIMCE grades (language and math). For

a detailed definition of each variable, see Appendix A.

4.4 Descriptive Statistics

With respect to outcomes, in our sample, females have better outcomes in terms of crime and
education than males. In terms of crime outcomes: males are almost three times as likely to be
charged with a crime, 14.7% versus 5.1%. Those differences are even more marked for juvenile

crime: only 2.3% of females commit crime as a juvenile compared to 7.5% of males. Males
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underperform females in education: 16.7% of males did not graduate compared to 11.5% of females,
and the probability of dropout is 18.4% for boys and 13.3% for girls. Because males are substantially

more likely to commit crime, we focus on male criminal and educational behavior.

Table 1 contains descriptive statistics for the sets of variables in circumstances and agency and
outcomes for male students. It reveals that 78.7% of students in the sample are in the public health
system. The mean monthly household income of the students whose parents answered the SIMCE
in 2006 was 352,748 Chilean pesos (CLP) (the mean exchange rate in 2006 was 530 CLP to the
dollar, so this equates to USD 666). The data show that most of the schools attended by students
in the sample were tuition free or had low fees, and a minority of students attended rural schools
(12.7%) and private schools (6.5%).In terms of ethnic background, 10.7% of the students had at
least one indigenous parent (the Mapuche account for approximately 85% of the indigenous people
in Chile). On average, the mother’s of the students had 11.1 years of schooling. Finally, regarding
SIMCE test scores, male students scored 251.1 on average in the language test and females scored

258.8; for the math test, males scored 251.4 and females 247.0, again on average.
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Table 1: Descriptive statistics for male students

Classification  Variable Obs Mean  Std. Dev. Min Max
Circumstances Public Health 96,436 0.787 0.409 0 1
Circumstances Public Health - School 122,102 0.797 0.255 0 1
Circumstances Household Income 94,275 352,748 406,196 50,000 1,800,000
Circumstances Household Income - School 122,102 339,955 335,369 50,000 1,800,000
Circumstances School Payment 94,432 14,082 25,941 0 100,000
Circumstances School Payment - School 122,102 13,215 24,356 0 100,000
Circumstances One Parent Indigenous 93,827 0.107 0.309 0 1
Circumstances One Parent Indigenous - School 122,102  0.113 0.144 0 1
Circumstances Standardized Test Score in Language - School 122,102 255.535 25.001 119.870  355.685
Circumstances Standardized Test Score in Math - School 122,102 250.877 28.626 98.610 347.580
Circumstances Years Education Mother 102,125 11.142 3.395 0 20.000
Circumstances Years Education Mother - School 122,102 11.044 2.215 0 17.200
Circumstances Rural School 122,102  0.127 0.333 0 1
Circumstances Private School 122,102  0.065 0.246 0 1
Circumstances All Crime — Old Generation 122,102  0.124 0.071 0 1
Circumstances Juvenile Crime — Old Generation 122,102  0.040 0.039 0 1
Circumstances Nongraduation — Old Generation 122,102 0.174 0.138 0 1
Agency Percentile Grades 122,102 46.081 28.598 0.101 99.821
Agency Ever Repeated 122,102 0.267 0.443 0 1
Agency Percentage Attendance 122,102 93.646 4.359 0 100
Agency Standardized Test Score in Language 110,482 251.116 54772 102.730  381.820
Agency Standardized Test Score in Math 110,433 251453  56.303 81.130  377.540
Outcomes All Crime 122,102  0.147 0.355 0 1
Outcomes Juvenile Crime 122,102  0.075 0.264 0 1
Outcomes Nongraduation 122,102  0.167 0.373 0 1
Outcomes Dropout 122,102 0.184 0.388 0 1

Note: This table reports descriptive statistics on circumstances, agency and outcomes variables. The sample is made up
of male students who were in 1st grade for the first time in 2003. See Appendix A for the definitions of variables.
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Table 2 explores the statistical relationships between categories for male students. Students
affiliated to private health insurance providers perform significantly better (6.6% of young people
with private health insurance commit crime (up to the age of 22) compared to 15.0% who use
the public health system), as do those who live in homes with higher monthly household income
(8.1% commit crime versus 15.0%), and those with mothers that have more years of education
(8.5% commit crime versus 16.8%). Students with indigenous parents slightly underperform those
without indigenous parents. Young people that attend public school are three times more likely to
have an interaction with the justice system compared to those that attend private schools (15.4%
versus 4.7%). This difference is even more acute for juvenile crime. There is also persistence in
the quality of schools : this is revealed by the fact that students who attend schools where the old
generation commit less crime also commit less crime themselves. Finally, it is worth noting that
those who perform better across both SIMCE tests have better odds of finishing school and of not
interacting with the judicial system. Those students who did not take the SIMCE test have the

lowest performance in all four outcomes.

Appendix B contains the pairwise correlations between all the variables used in our study for
male students. Table 9, 10, and 11 show that correlations between circumstances are high. For
instance, the variable household income illustrates that high-income parents have had more years
of schooling and can afford more expensive, private schools where their children interact with
other children from high-income households. Because of peer effects and their socioeconomic
background these students will likely perform significantly better in the SIMCE tests, dropout of
school less frequently, and have fewer interactions with the judiciary system. From the correlation
tables we can also extract one meaningful conclusion : all crime and juvenile crime are positively
correlated with nongraduation and dropout, which supports the well-established research finding in
the economics of crime literature that higher levels of education are associated with lower criminality

(Lochner and Moretti, 2004).

5 Results

In this section, we present our findings on the impact of circumstances and agency on all crime and
juvenile crime. In order to compare results, we also include nongraduation and dropout. In our

baseline specification, we consider individual circumstances as mean circumstances at the school
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Table 2: Means per Category for Male Students

Classification Observations All Crime Juvenile Crime  Nongraduation Dropout
Private Health 20,516 0.066 0.024 0.045 0.053
Public Health 75,920 0.150 0.075 0.155 0.172
Chi-Square Test 999 (0.000) 687 (0.000) 1.7e+03 (0.000) 1.8e+03 (0.000)
High Household Income 31,138 0.081 0.034 0.055 0.065

Low Household Income 63,137 0.150 0.075 0.152 0.170
Chi-Square Test 905 (0.000) 605 (0.000) 1.9e+03 (0.000) 2.0e+03 (0.000)
High School Payment 42,022 0.098 0.044 0.076 0.087

Low School Payment 52,410 0.150 0.075 0.154 0.172
Chi-Square Test 579 (0.000) 379 (0.000) 1.4e+03 (0.000) 1.4e+03 (0.000)
No Parent Indigenous 83,764 0.130 0.064 0.137 0.151

One Parent Indigenous 10,063 0.168 0.082 0.178 0.198
Chi-Square Test 110 (0.000) 51 (0.000) 127 (0.000) 146 (0.000)
High Years Education Mother 39,599 0.085 0.037 0.062 0.073

Low Years Education Mother 62,526 0.168 0.086 0.195 0.213
Chi-Square Test 1.4e+03 (0.000) 926 (0.000) 3.5e+03 (0.000) 3.6e+03 (0.000)
Non Rural School 106,632 0.149 0.078 0.157 0.174
Rural School 15,470 0.139 0.059 0.240 0.255
Chi-Square Test 11 (0.001) 65 (0.000) 679 (0.000) 594 (0.000)
Private School 7,898 0.047 0.015 0.036 0.045
Public School 114,204 0.154 0.080 0.176 0.194
Chi-Square Test 671 (0.000) 446 (0.000) 1.0e+03 (0.000) 1.1e+03 (0.000)
High All Crime — Old Generation 58,971 0.188 0.103 0.214 0.235

Low All Crime — Old Generation 63,131 0.110 0.049 0.124 0.136
Chi-Square Test 1.5e+03 (0.000) 1.3e+03 (0.000) 1.8e+03 (0.000) 2.0e+03 (0.000)
High Juvenile Crime — Old Generation 63,526 0.180 0.098 0.202 0.223

Low Juvenile Crime — Old Generation 58,576 0.112 0.051 0.129 0.142
Chi-Square Test 1.1e+03 (0.000) 958 (0.000) 1.2e+03 (0.000) 1.3e+03 (0.000)
High Nongraduation — Old Generation 61,440 0.191 0.103 0.246 0.268

Low Nongraduation — Old Generation 60,662 0.103 0.047 0.087 0.099
Chi-Square Test 1.9e+03 (0.000) 1.4e+03 (0.000) 5.6e+03 (0.000) 5.8e+03 (0.000)
High Standardized Test Score in Language 52,225 0.088 0.039 0.067 0.078

Low Standardized Test Score in Language 58,257 0.190 0.099 0.222 0.243

Non Standardized Test Score in Language 11,620 0.203 0.118 0.343 0.368
Chi-Square Test 2.6e+03 (0.000) 1.8e+03 (0.000) 7.6e+03 (0.000) 7.8e+03 (0.000)
High Standardized Test Score in Math 57,347 0.094 0.042 0.066 0.077

Low Standardized Test Score in Math 53,086 0.193 0.102 0.237 0.259

No Standardized Test Score in Math 11,669 0.203 0.119 0.346 0.371

Chi-Square Test

2.5e+03 (0.000)

1.8e+03 (0.000)

8.8e+03 (0.000)

9.1e+03 (0.000)

Note: This table reports the mean of different categories in criminal and educational outcomes. It also includes the Pearson Chi-square
test to assess if there is a statistically significant difference between frequencies in each category (the p-value is reported in parentheses).
The sample is made up of male students who were in 1st grade for the first time in 2003. See Appendix A for the definitions of

variables.
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level obtained in the SIMCE tests and surveys as public health — School, household income — school,
school payment — school, one parent indigenous — school, standardized test score in language —
school, standardized test score in math — school, and mother’s education years — school. We also use
school characteristics such as private school and rural school, and the variables related to the cohort
three years before our sample cohort: all crime — old generation, juvenile crime — old generation,
and nongraduation — old generation. The agency variables include percentile grades, ever repeated,
and percentage attendance. All variables listed are precisely defined in Appendix A. The result
of the main regressions can be found in Appendix D and the results of auxiliary regressions in

Appendix E. In Section 6, we conduct a robustness analysis where other variables are considered.

5.1 Goodness of Fit

In Table 3, we show the goodness of fit for our four predicted outcomes for male students. The
R-squared of the model is 7.38% for all crime and 5.81% for juvenile crime, which indicates there
is room for improvement in our model. The R-squared percentages are higher for the educational
variables: 24.16% for nongraduation and 24.96% for dropout. We also assess how good our model
is at correctly classifying outcomes by running our regressions to obtain the predicted probability of
outcomes for each student. Then, we draw random numbers from a uniform distribution between O
and 1. If the random number is smaller than our predicted outcome, then we consider the simulated
outcome to be 1, and 0 if the number is larger. We consider an individual to be correctly classified
if the simulated outcome is equal to the outcome. For all crime we correctly classity 76.55% of
individuals and for juvenile crime 86.73% are correctly classified. In general, the model tends
to perform better when the outcome is 0 and when the simulated outcome is 0. This is the case
because, for most individuals, the predicted probability of committing crime is closer to O than
to 1. In order to perform the out-of-sample cross-validation exercise, we randomly select 90%
of the estimation sample and estimate the probability model. For the remaining 10%, we draw a
uniformly distributed random number between 0 and 1, and assign a simulated outcome of 1 if the
predicted probability (using the model) is larger than the number drawn, or O if it is smaller. Then,
we compute the correctly classified cases. We repeat this exercise 100 times and report the averages.
Since the out-of-sample goodness of fit for all four outcomes is very similar to the original sample,

we conclude that the original model was not over fitted and has validity out of sample.

22



Table 3: Goodness of Fit

All Crime Juvenile Crime Nongraduation Dropout

Goodness of Fit Original Cross Validation Original Cross Validation Original Cross Validation Original Cross Validation

R-squared 7.38% 5.81% 24.16% 24.96%

Correctly Classified 76.55% 76.63% 86.73% 86.67% 78.09% 77.96% 76.71% 76.59%
Correctly Classified (Simulated Outcome=1) 20.84% 20.85% 12.48% 12.62% 35.24% 34.96% 37.32% 37.08%
Correctly Classified (Simulated Outcome=0) 86.33% 86.34% 92.87% 92.88% 87.22% 87.17% 86.08% 86.03%
Correctly Classified (Outcome=1) 21.10% 21.01% 12.65% 12.94% 36.99% 36.82% 38.93% 38.80%
Correctly Classified (Outcome=0) 86.14% 86.23% 92.77% 92.68% 86.35% 86.23% 85.24% 85.13%

Note: This table reports the goodness of fit of our baseline estimations. The original sample used consists of 122,102 male individuals which represent our baseline sample. The
cross validation methodology is explained in Subsection 5.1. The first row reports the R-squared, the second row the % of individuals who were correctly classified, the third row
includes the % of individuals correctly classified when the simulated outcome is equal to 1, the fourth row presents the % when the simulated outcome is 0, the fifth row the % of
correct classified students when the outcome is in fact 1, and sixth row when the outcome is 0.

5.2 Contribution of Circumstances and Agency on All Crime, Juvenile Crime,

Nongraduation, and Dropout

The main results of interest of this paper are related to the magnitudes of inequality in the explained
outcome, which informs us about the accuracy of the model, and the respective contribution of
circumstances and agency to these magnitudes, which provides us information about inequality of
opportunity. In Table 4 and Table 5 we present the contribution of circumstances and agency to the
magnitudes of inequality for male students. And although our is focus on male students (because
they are three times more likely to commit crime than their female counterparts), we also present the
contributions for female students in Table 6 and Table 7. The methodology employed is outlined in
Section 2. Tables of auxiliary and outcome regressions are provided in Appendix D and Appendix

E.

Circumstances make the most substantial contribution to criminal outcomes. In terms of the three
normative conceptions of equality of opportunity, for all crime the contribution of circumstances,
for male students, is 46.44% using Roemer’s conception, 39.58% using Barry’s, and 32.10% using
Swift’s. In the case of juvenile crime it is slightly higher: 48.27% with the Roemer approach,
40.62% with Barry, and 32.62% with Swift. These results suggest that circumstances, regardless
of the accepted normative view, play a determinant role in the probability of an individual of
interacting with the judiciary system. And, more concerning, low-quality circumstances continue to
dog students into their early adulthood. With respect to the female results, the relative contribution
of agency under the three normative views and for all four outcomes is slightly higher than the

analog contribution in male students.

Regarding educational outcomes for male students, the relative contribution of circumstances to

nongraduation varies. It is 34.80% using Roemer’s conception, 26.01% using Barry’s, and 18.54%
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using Swift’s. For dropout, the contribution is similar, ranging from between 34.84% (Roemer)
and 18.50% (Swift), the contribution using the Barry approach is roughly in the middle at 26.02%.
The relative contribution of circumstances is higher for criminal outcomes compared to educational
outcomes, controlling for normative view. We are therefore able to reach the conclusion that the

impact of circumstances is more determinant for criminal outcomes than educational outcomes.

Using the bootstrapping percentile method, as explained in Subsection 2.2, we construct the
confidence intervals for the relative contribution of circumstances and agency under the Roemer,
Barry and Swift approaches. Notably, in all four outcomes the confidence intervals do not intersect
between each other. This has a major implication—that being, the normative view adopted is
relevant when assessing the importance of circumstances and agency. Our results are therefore
contrary to the conclusion reached in Jusot et al. (2013) that the normative view adopted makes
little difference to the relative contribution, although their research focuses on health inequality and

not criminal justice.

The relative contribution of circumstances, particularly when considering education outcomes,
is lower than intuitively expected. This result is also found in related literature. Hufe et al. (2017)
point out that the effect of circumstances on income acquisition in advanced economies is reported
as in the order of 20% in several studies. Two arguments are often advanced to explain this empirical
finding. The first one is that the behaviors and accomplishments of children (shown in variables such
as percentile grades and ever repeated) are considered as efforts when they should be considered
as consequences of circumstances (Hufe et al., 2017) because individuals should not be deemed
responsible for their choices before the age of consent. In our framework, this would mean asserting
that the relative contribution of circumstances is 100%. The second argument is that IQ—which
some may consider as a circumstance—is often not included as a variable for a number of reasons (in
fact, we do not count it as variable), including that it is difficult to observe and it can be manipulated
downwards. Thus, not including IQ as a circumstance variable may result in upward bias in the

relative weight of agency (as what appears as agency may be partially determined by 1Q).

5.3 Specific Contribution of Variables

To examine whether specific variables are driving our results, we use our baseline sample of 122,102

male students to perform all calculations but this time dropping one variable at a time. The results
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Table 4: Relative Contribution of Circumstances and Agency for Male Students (Criminal Out-
comes)

All Crime Juvenile Crime

Circumstances Agency Circumstances Agency

Roemer Point Estimate 46.44% 53.56% 48.27% 51.73%
ClL [44.39% ;49.37%] [50.63% ; 55.61%] [45.69% ; 51.03%] [48.97% ; 54.31%]

Barry Point Estimate 39.58% 60.42% 40.62% 59.38%
ClL [37.41% ; 42.54%] [57.46% ; 62.59%] [38.08% ; 43.21%] [56.79% ; 61.92%]

Swift Point Estimate 32.10% 67.90% 32.62% 67.38%
CL [29.87% ; 34.80%] [65.20% ; 70.13%] [30.43% ; 35.05%] [64.95% ; 69.57%]

Note: This table reports the relative contribution of circumstances and agency, as expressed in Equation 11, for all crime and
Juvenile crime. In brackets We report the confidence intervals in parentheses, which were constructed using a 95% percentile
bootstrap confidence interval. The sample is made up of male students who in 2003 were doing in 1st grade for the first time in
2003, and we used the baseline specification.

Table 5: Relative Contribution of Circumstances and Agency for Male Students (Educational
Outcomes)

Nongraduation Dropout

Circumstances Agency Circumstances Agency

Roemer Point Estimate 34.80% 65.20% 34.84% 65.16%
ClL [33.76% ; 35.98%] [64.02% ; 66.24%] [33.80% ; 36.13%] [63.87% ; 66.20%]

Barry Point Estimate 26.01% 73.99% 26.02% 73.98%
ClL [25.09% ; 27.04%] [72.96% ; 74.91%] [25.09% ; 27.13%] [72.87% ; 74.91%]

Swift Point Estimate 18.54% 81.46% 18.50% 81.50%
ClL [17.74% ; 19.41%] [80.59% ; 82.26%] [17.72% ; 19.43%] [80.57% ; 82.28%]

Note: This table reports the relative contribution of circumstances and agency, as expressed in Equation 11, for nongraduation
and dropout. We report the confidence intervals in parentheses, which were constructed using a 95% percentile bootstrap
confidence interval. The sample is made up of male students who were in the 1st grade for the first time in 2003, and we used
the baseline specification.

Table 6: Relative Contribution of Circumstances and Agency for Female Students (Criminal
Outcomes)

All Crime Juvenile Crime

Circumstances Agency Circumstances Agency

Roemer Point Estimate 44.05% 55.95% 42.65% 57.35%
ClL [40.95% ; 48.06%] [51.94% ; 59.05%] [38.04% ; 47.26%] [52.74% ; 61.96%]

Barry Point Estimate 37.74% 62.26% 35.76% 64.24%
ClL [34.70% ; 41.80%] [58.20% ; 65.30%] [31.22% ; 40.32%] [59.68% ; 68.78%]

Swift Point Estimate 31.19% 68.81% 28.88% 71.12%
ClL [28.43% ; 35.07%] [64.93% ; 71.57%] [24.79% ; 33.11%] [66.89% ; 75.21%]

Note: This table reports the relative contribution of circumstances and agency, as expressed in Equation 11, for all crime and
Jjuvenile crime. We report the confidence intervals in parentheses, which were constructed using a 95% percentile bootstrap
confidence interval. The sample is made up of female students who were in 1st grade for the first time in 2013, and we use the
baseline specification.
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Table 7: Relative Contribution of Circumstances and Agency for Female Students (Educational
Outcomes)

Nongraduation Dropout

Circumstances Agency Circumstances Agency

Roemer Point Estimate 32.64% 67.36% 33.21% 66.79%
C.L [31.39% ; 33.87%] [66.13% ; 68.61%] [31.89% ; 34.45%] [65.55% ; 68.11%]

Barry Point Estimate 25.56% 74.44% 26.06% 73.94%
ClL [24.42% ; 26.72%] [73.28% ; 75.58%] [24.74% ; 27.18%] [72.82% ; 75.26%]

Swift Point Estimate 19.44% 80.56% 19.80% 80.20%
ClL [18.52% ; 20.37%] [79.63% ; 81.48%] [18.68% ; 20.79%] [79.21% ; 81.32%]

Note: This table reports the relative contribution of circumstance and agency, as expressed in Equation 11, for nongraduation
and dropout. We report the confidence intervals in parentheses, which were constructed using a 95% percentile bootstrap
confidence interval. The sample is made up of female students were in 1st grade for the first time in 2003, and we use the
baseline specification.

are displayed in Appendices F, G, H, and 1.

From Figures 1, 3, 5,7, 9, and 11, we can conclude that dropping one circumstance variable and
performing all regressions again does not generally have a significant impact on the measurement
of inequality of opportunity in criminal outcomes using Roemer, Barry or Swift. This holds for
all crime and juvenile crime. The most relevant circumstance variable appears to be if the student
attended a rural school or not. In this sense, rural school have students who commit less crime
than students from urban areas (see Table 2), in spite of the fact that rural school is negatively
correlated with important variables such as household income or years education mother, as shown
in Appendix B. An assessment of the educational outcomes (Figures 13, 15, 17, 19, 21, and 23) leads
to the conclusion that dropping a specific variable is not very relevant to the relative contribution of
circumstances, with the exception of nongraduation — old generation, which confirms our suspicions

of school quality persistence.

The results are (mostly) robust to dropping one circumstance variable, which suggests that the
relative contribution to inequality is relatively independent of the specification. And this finding
has a further interpretation: reducing inequality of opportunity will require a multidimensional

approach because there is not a unique circumstance that causes the variance in the outcome.

The effects of dropping one agency variable on criminal outcomes are shown in Figures 2, 4, 6,
8, 10, and 12. All agency variables (percentile grades, ever repeated, and percentage attendance)
are relevant, but percentile grades appears to be the most important variable when the analysis uses

Roemer’s normative conception (it is possible that the residual for percentile grades produced when
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using Roemer is similar to the variable itself because socioeconomic characteristics at the school
level cannot explain how a student’s performance compares to other students in their class). With
Barry or Swift, ever repeated is the most unique variable to explain the relative contribution of

agency of all crime and juvenile crime.

With respect to educational outcomes (as shown in Figures 14, 16, 18, 20, 22, and 24), ever
repeated is the most important variable for all three normative conceptions. Some authors, such
as Lochner and Moretti (2004), argue that passing a grade and moving to the next should increase
the returns to legitimate work, increasing the opportunity costs of illicit behaviors. Other authors,
such as Jacob (2005), view grade retention as an opportunity that may help the student become
more competitive in the classroom. These competing and slightly ambiguous positions, which are
theoretical but are also backed by empirical data, have been termed the grade retention controversy

and are explained in Diaz et al. (2021).

Finally, in Figures 12, 18, and 24 (or 1, 3, 7, 9, 15, 19, and 21) the relative contribution of
agency (or circumstances) is greater in some cases when dropping one agency (or circumstance)
variable with respect to the baseline. In Appendix J we show that this counterintuitive result is

theoretically possible.

54 PI0—P10

Following Gamboa and Waltenberg (2012) and Carranza and Hojman (2015), we propose an
alternative measure of inequality, which also enables us to better understand the importance of each
particular variable. First, we estimate the predicted outcome probability for all individuals with our
baseline model and then report the differences in estimated probability between the 90th and 10th
percentile (P90 — P10). The purpose of this exercise is to assess the magnitude of the differences
in predicted outcomes between the individuals with high quality circumstances who exercise high
levels of individual agency (90th percentile) and those individuals with low quality circumstances

who exert low levels of individual agency (10th percentile).

In Table 8, we report the differences in the percentiles of the distribution for all crime and
Jjuvenile crime, which are independent of the normative view (as a benchmark we include our two
educational outcomes: nongraduation and dropout). We also detail the counterfactual outcomes

obtained by estimating the model with all the data, equalizing one variable at a time to the highest
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possible value and estimating the probabilities. For each outcome we report the distance between
P90 — P10. The objective being to understand if equalizing one variable at a time, while leaving the

other variables fixed, alters the gap between high performers and low performers.

An analysis of the results leads to the following conclusions. First, the differences in predicted
outcomes between the students with high quality circumstances who exercise high levels of indi-
vidual agency and the students with low quality circumstances who exert low levels of individual
agency are moderate. The differences in the percentiles of distribution at the baseline for all crime
and juvenile crime are 25.25% and 16.53%. For educational outcomes, the distance between P90 —
P10 for nongraduation is 48.50% and for dropout is 51.00%. The fact that the distance is greater
in the educational outcomes compared to the criminal outcomes is to be expected because the
unconditional probabilities in our crime variables are much lower than in our educational variables.
Because the expected probability of committing a crime or committing a crime as a juvenile at the
10th percentile is roughly 0%, it means that even the most underperforming individuals (in terms of

circumstances and agency) have a relatively low probability of committing crime.

Table 8 also provides an insight into the circumstances and agency variables that are more
relevant, in the sense that equalizing one variable at a time among all individuals will have the
biggest reduction in P90 - P10. As the circumstances set of variables is richer than the individual
agency set of variables, equalizing one circumstance for all individuals does not usually have a big
impact on P90 — P10. Regarding agency the most important variable is percentile grades: equalizing
it at the maximum level implies that the P90 - P10 metric would decrease 5.86 percentage points in
all crime and 3.05 percentage points in juvenile crime. With regards to circumstances, differences
in standardized test score in language - school have the biggest impact on P90 - P10. Equalizing
that variable for all students would imply a reduction of P90 - P10 by 2.73 percentage points in all
crime and by 1.88 percentage points in juvenile crime. Finally, years education mother — school
appears to reduce inequality of opportunity in education outcomes. Overall, the results are in line

with what is presented in Subsection 5.3.
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6 Robustness Analysis

We present a set of alternative specifications as a robustness check, all the results of which are
displayed in Appendix C. In Table 12 we display the relative contribution of circumstances and
agency for crime outcomes and in Table 14 for education outcomes. In Table 13 and 15 we include
the differences between our scenarios and the baseline scenarios. All the variables used under each

specification are identified in Table 16.

In our baseline model we did not include circumstances at the individual level, mainly obtained
from the SIMCE parent surveys, because not all students take the SIMCE and not all parents whose
children take the test decide to complete the survey (and it is likely that not taking the exam or not
filling the survey, or both, are related to outcomes). In our first specification, we include all variables
at the school level and all circumstances at the individual level. Overall, the relative contribution
of circumstances slightly increases: 2.54% in all crime and 3.32% in juvenile crime (with slightly
higher increases for the educational outcomes) using Barry’s conception of equality of opportunity.
This indicates that either an individual’s circumstances are not that relevant in determining crime
outcomes or that an individual’s circumstances are homogeneous within schools (and therefore

school characteristics already capture individual circumstances).

Our second specification incorporates individual test scores (i.e., the results from the SIMCE
math and SIMCE language tests). The relative contribution of agency increases 1.79% in all crime
and 0.66% in juvenile crime using Barry (and 2.07% in nongraduation and 1.66% in dropout). This
suggests that percentile grades, ever repeated, and percentage attendance capture almost all the

information contained in test results.

In the third specification, we replace circumstances at the school level by circumstances at the
individual level. The relative contribution of circumstances experiences a decreases with respecto
to our baseline scenario. The relative contribution of circumstances under Barry in all crime is
28.28% (11.30 percentage points less than in our baseline scenario). In juvenile crime, the relative
contribution of circumstances is 25.41%, 15.21 percentage points less than in our main specification.
This suggests that, particularly for children, individual circumstances do not fully capture school

and peer characteristics that may contribute to criminal behavior.

Finally, the fourth specification includes both individual circumstances and individual test results.
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As Table 13 and Table 15 show, the differences between Roemer and Swift widen with respect
to our baseline scenario. For example, in all crime the gap between Roemer and Swift is 22.67

percentage points compared to 14.34 percentage points in the baseline scenario.

In summary, although the relative contribution is for the most part similar under these alternative
scenarios, alternative specifications may result in slightly different assessments of equality of
opportunity. This suggests that in order to perform international comparisons it would be advisable

to use the same selection of variables for all countries.

6.1 School Effects or Family Influence?

As discussed, adding individual circumstances (as in specification 1) does not dramatically change
the relative contribution of circumstances, but only considering individual circumstances (as in
specification 3) results in a lower relative contribution of circumstances. This suggests that school
circumstances are probably more important than individual circumstances, although there is probably
some overlap, given that there is little heterogeneity within the school. In order to answer what
is the exact contribution of school circumstances and individual circumstances, we consider the
relative contribution of variables in specification 3 using Barry. We do so by extending Equation 10
and Equation 11 to consider multiple factors. Table 17 and Table 18 show the relative contribution

of each factor under Barry.

For all crime, the relative contribution of school circumstances is 31.57%, the contribution
of individual circumstances is just 10.55%, and individual agency accounts for 57.88%. School
circumstances explain 34.24% of the variance in juvenile crime, 9.70% of the variance is due to
individual circumstances, and 56.06% to individual agency. In comparison, the relative contribution
between school circumstances and individual circumstances in education outcomes is not as acute.
For instance, when the outcome is nongraduation, school circumstances explain 20.26% of the
variance, individual circumstances explain 9.48%, and individual agency accounts for 70.26%.
These results suggest that equalizing school quality and diminishing segregation at the school
level should have a profound effect in the reduction of inequality of opportunity in the contexts of

criminal justice and, to a lesser extent, education.
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7 Conclusion

To the best of our knowledge, this is the first paper that studies juvenile criminal behavior using
the conception of equality of opportunity developed by John Roemer. In this approach, the studied
outcome (i.e., criminal behavior) is explained by circumstances and individual agency, and the
empirical challenge is to quantify the relevance of each of these two determinants. Because
circumstances and individual agency are correlated, the way to treat that correlation has a significant
impact on the estimated contribution of each factor and has given rise to three different normative
views—that of Roemer, that of Swift, and that of Barry. Roemer’s view is that correlation should be
treated as a circumstance, for Swift correlation is treated as agency, and for Barry correlation is split

between circumstances and agency, according to the usual rules of regression.

Using very rich Chilean administrative data, we find that circumstances explain 46.44% of the
inequality in the probability of being prosecuted up to 22 years old using Roemer’s conception,
39.58% using Barry’s, and 32.10% using Swift’s conception. When the outcome is being prosecuted
as a juvenile, those percentages are 48.27% for Roemer, 40.62% for Barry, and 32.62% for Swift.
As a benchmark, we replicate this empirical evaluation of inequality of opportunity but this time

considering education outcomes, and find a less relevant contribution of circumstances.

In sum, this paper shows that circumstances (beyond an individual’s control) have a substantial
role in determining the criminal behavior of young people. Although expected, these results should
be considered when defining the punishment severity for young people who are found guilty of a
crime. Furthermore, these results have been determined by considering some variables as part of the
set of agency variables that many would also consider to be part of set of circumstances variables,

such as grade retention in the early primary school grades.
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Appendix

A Variables’ definition

Circumstances:
Female = 1 if student is a female; O otherwise
Public Health = 1 if student was attended in Fonasa the first year he took the Simce; 0 otherwise.

Public Health - School = fraction of students who are attended by Fonasa grouped by school in
2006.

Household Income = household income the first year the student took the Simce, expressed in
2006 CLP. It is considered High if it is greater or equal to 300.000 CLP (566 USD) per month and

Low otherwise.

Household Income - School = mean of household income for students who took the SIMCE in

2006 grouped by school.

School payment = amount of money the student pays monthly to the school. Obtained from
2006’s SIMCE surveys. It is considered High if it is greater or equal to 5.000 CLP (9.43 USD) per

month and Low otherwise.
School Payment - School = average monthly school payment grouped by school in 2006.
One Parent Indigenous=1 if at least one parent is indigenous; 0 otherwise.

One Parent Indigenous - School = fraction of students who had at least one indigenous parent

grouped by school in 2006.

Standardized Test Score in Language - School = average grade in the lecture exam on the
national standardized test (Sistema de Medicion de Calidad de la Educacion, SIMCE) grouped by
school in 2006.

Standardized Test Score in Math - School = average grade in the math exam on the national
standardized test (Sistema de Medicion de Calidad de la Educacion, SIMCE) grouped by school in
2006.

Years Education Mother = years of schooling the mother has. It is considered High if it is greater
38



or equal to 13 years, Low otherwise.

Years Education Mother - School = average number of years of education the mothers of students

have, grouped by school in 2006.
Rural School = 1 if school is classified as rural; O otherwise.
Private School = 1 if student attended a private school in 2006; 0 otherwise.

All Crime - Old Generation = fraction of 4rth graders (among those who on 2003 were attending
the same school as our student was attending in 2003 as a 1st grader) who were criminally prosecuted
up to 2018.

Juvenile Crime - Old Generation = fraction of 4rth graders (among those who on 2003 were
attending the same school as our student was attending in 2003 as a 1st grader) who were criminally

prosecuted as a juvenile (for most students up to 2011 or 2012).

Nongraduation - Old Generation = fraction of 4rth graders (among those who on 2003 were
attending the same school as our student was attending in 2003 as a 1st grader) who did not graduate

secondary school up to 2018.

Agency:

Percentile Grades = Percentile that the student occupies with respect to grades between 2003
and 2010 and relative to all the classmates with whom each student shared school in 2003. This

percentile ranges from 0 to 100%.

Ever Repeated = 0 if student was successful in finishing the 8 grades of primary school in 8

academic years; 1 otherwise.

Percentage Attendance = Average attendance to school during the 8 scholar years from 2003 to

2010. The average is taken only over the enrolled years.

Standardized Test Score in Language = grade in the language exam on the national standardized
test (Sistema de Medicion de Calidad de la Educacion, SIMCE) taken by all students in the 4th
grade. We register only the first time the student did the test. It is considered High if it is greater

than or equal to 258.18, Low otherwise.

Standardized Test Score in Math = grade in the math exam on the national standardized test

(Sistema de Medicion de Calidad de la Educacion, SIMCE) taken by all students in the 4th grade.
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We register only the first time the student did the test. It is considered High if it is greater than or
equal to 251.92, Low otherwise.

Outcomes:
All Crime =1 if student was criminally charged up to 22 years old.
Juvenile Crime = 1 if student was criminally charged up to 18 years old.
Nongraduation = 1 if student graduated from high school between 2003 and 2018; O otherwise

Dropout = 1 if student was at least two consecutive years between 2010 and 2014 out of school

between 2010 and 2014 or did not graduate; 0 otherwise
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Table 16: Variables used on each scenario

Specification

Variables

0. Baseline

Circumstances: Public Health - School, Household Income - School,
School Payment - School, One Parent Indigenous - School, Standardized
Test Score in Language - School, Standardized Test Score in Math - School,
Years Education Mother - School, Rural School, Private School, All Crime
- Old Generation, Juvenile Crime - Old Generation, Nongraduation - Old
Generation

Agency: Percentile Grades, Ever Repeated, Percentage Attendance

1. Baseline + Individual circumstances

Circumstances: Public Health, Public Health - School, Household Income,
Household Income - School, School Payment - School, One Parent Indige-
nous, One Parent Indigenous - School, Standardized Test Score in Language
- School, Standardized Test Score in Math - School, Years Education Mother,
Years Education Mother - School, Rural School, Private School, All Crime
- Old Generation, Juvenile Crime - Old Generation, Nongraduation - Old
Generation

Agency: Percentile Grades, Ever Repeated, Percentage Attendance

2. Baseline + Individual Test Scores

Circumstances: Public Health - School, Household Income - School,
School Payment - School, One Parent Indigenous - School, Standardized
Test Score in Language - School, Standardized Test Score in Math - School,
Years Education Mother - School, Rural School, Private School, All Crime
- Old Generation, Juvenile Crime - Old Generation, Nongraduation - Old
Generation

Agency: Percentile Grades, Ever Repeated, Percentage Attendance, Stan-
dardized Test Score in Language, Standardized Test Score in Math

3. Baseline - School circumstances + Indi-
vidual circumstances

Circumstances: Public Health, Household Income, One Parent Indigenous,
Years Education Mother
Agency: Percentile Grades, Ever Repeated, Percentage Attendance

4. Baseline + Individual circumstances + In-
dividual Test Scores

Circumstances: Public Health, Public Health - School, Household Income,
Household Income - School, School Payment - School, One Parent Indige-
nous, One Parent Indigenous - School, Standardized Test Score in Language
- School, Standardized Test Score in Math - School, Years Education Mother,
Years Education Mother - School, Rural School, Private School, All Crime
- Old Generation, Juvenile Crime - Old Generation, Non Graduation - Old
Generation

Agency: Percentile Grades, Ever Repeated, Percentage Attendance, Stan-
dardized Test Score in Language, Standardized Test Score in Math

Note: This table describes the variables used under each scenario
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D Main regressions (male students)

Table 19: All Crime main regressions (male students)

All Crime
Roemer Barry Swift
(1) 2) (3)
Public Health - School 0.0547%+* 0.0593%#**
(0.000) (0.000)
Household Income - School 6.50e-08%**  5.98e-08%#*
(0.000) (0.000)
School Payment - School -0.000000127  -0.000000234
(0.417) (0.134)
One Parent Indigenous - School 0.0162* 0.0201%*
(0.033) (0.008)
Standardized Test School in Language - School -0.00106%**  -0.000875%**
(0.000) (0.000)
Standardized Test School in Math - School -0.0000148 0.000154
(0.873) (0.097)
Years Education Mother - School -0.0112%#* -0.008327%##
(0.000) (0.000)
Rural School -0.0588 % -0.0520%#*
(0.000) (0.000)
Private School -0.00338 0.00104
(0.740) (0.919)
All Crime - Old Generation 0.150%** 0.164%**
(0.000) (0.000)
Juvenile Crime - Old Generation 0.167%** 0.154%**
(0.000) (0.000)
Nongraduation - Old Generation 0.131%** 0.126%**
(0.000) (0.000)
Percentile Grades (Roemer residual) -0.00154%#**
(0.000)
Ever Repeated (Roemer residual) 0.0567%#%#%*
(0.000)
Percentage Attendance (Roemer residual) -0.00495%3*
(0.000)
Percentile Grades -0.00154%%%  -0.00130%**
(0.000) (0.000)
Ever Repeated 0.0567%** 0.0831%**
(0.000) (0.000)
Percentage Attendance -0.00495%%%  -0.00667***
(0.000) (0.000)
Public Health - School (Swift residual) 0.0593%:#:*
(0.000)
Household Income - School (Swift residual) 5.98e-08%***
(0.000)
School Payment - School (Swift residual) -0.000000234
(0.134)
One Parent Indigenous - School (Swift residual) 0.0201**
(0.008)
Standardized Test School in Language - School (Swift residual) -0.000875%**
(0.000)
Standardized Test School in Math - School (Swift residual) 0.000154
(0.097)
Years Education Mother - School (Swift residual) -0.008327%**
(0.000)
Rural School (Swift residual) -0.0520%#:*
(0.000)
Private School (Swift residual) 0.00104
(0.919)
All Crime - Old Generation (Swift residual) 0.164%%*
(0.000)
Juvenile Crime - Old Generation (Swift residual) 0.154%
(0.000)
Nongraduation - Old Generation (Swift residual) 0.126%**
(0.000)
Constant 0.439%#* 0.835%#* 0.809%#*
(0.000) (0.000) (0.000)
Observations 122,102 122,102 122,102
R-squared 0.074 0.074 0.074
F 648.4 648.4 648.4

Note: This table reports coefficients and standard errors (in parentheses) of the main regressions in Roemer,
Barry and Swift specifications when the outcome is all crime and we are using the baseline scenario. The
last three rows contain the number of observations, R-squared of the model and the F-value. The definition
of variables is in Appendix A. ***, ** and * indicate statistical significance at 1%, 5% and 10% respectively.
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Table 20: Juvenile Crime main regressions (male students)

Juvenile Crime

Roemer Barry Swift
() (2) (3)
Public Health - School 0.0186 0.0239*
(0.051) (0.012)
Household Income - School 3.00e-08** 2.77e-08%**
(0.002) (0.004)
School Payment - School 6.23e-09 -5.98e-08
(0.958) (0.610)
One Parent Indigenous - School -0.00406 -0.00198
(0.478) (0.730)
Standardized Test School in Language - School -0.000742%*% -0.000611%#**
(0.000) (0.000)
Standardized Test School in Math - School 0.0000370 0.000146*
(0.595) (0.036)
Years Education Mother - School -0.00743%**  -0.00549%#*
(0.000) (0.000)
Rural School -0.0481#%* -0.0429%%*
(0.000) (0.000)
Private School -0.000927 0.00177
(0.903) (0.816)
All Crime - Old Generation 0.0935%#:* 0.107 %%
(0.000) (0.000)
Juvenile Crime - Old Generation 0.185%#%* 0.174%%%
(0.000) (0.000)
Nongraduation - Old Generation 0.102%%% 0.0934#5#:%
(0.000) (0.000)
Percentile Grades (Roemer residual) -0.000839%3#*
(0.000)
Ever Repeated (Roemer residual) 0.0426%#%*
(0.000)
Percentage Attendance (Roemer residual) -0.003997%#3*
(0.000)
Percentile Grades -0.000839***  -0.000674%***
(0.000) (0.000)
Ever Repeated 0.0426%#* 0.0593 %4
(0.000) (0.000)
Percentage Attendance -0.00399***  -0.00519%**
(0.000) (0.000)
Public Health - School (Swift residual) 0.0239*
(0.012)
Household Income - School (Swift residual) 2.77e-08%*
(0.004)
School Payment - School (Swift residual) -5.98e-08
(0.610)
One Parent Indigenous - School (Swift residual) -0.00198
(0.730)
Standardized Test School in Language - School (Swift residual) -0.000611%**
(0.000)
Standardized Test School in Math - School (Swift residual) 0.000146*
(0.036)
Years Education Mother - School (Swift residual) -0.00549%:**
(0.000)
Rural School (Swift residual) -0.0429%%*
(0.000)
Private School (Swift residual) 0.00177
(0.816)
All Crime - Old Generation (Swift residual) 0.101%**
(0.000)
Juvenile Crime - Old Generation (Swift residual) 0.174%%*
(0.000)
Non Graduation - Old Generation (Swift residual) 0.0934 %3
(0.000)
Constant 0.283%#% 0.5997%#* 0.577%%*
(0.000) (0.000) (0.000)
Observations 122,102 122,102 122,102
R-squared 0.058 0.058 0.058
F 502.3 502.3 502.3

Note: This table reports coefficients and standard errors (in parentheses) of the main regressions in Roemer, Barry
and Swift specifications when the outcome is juvenile crime and we are using the baseline scenario. The last three
rows contain the number of observations, R-squared of the model and the F-value. The definition of variables is in
Appendix A. *** ** and * indicate statistical significance at 1%, 5% and 10% respectively.
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Table 21: Nongraduation main regressions (male students)

Nongraduation
Roemer Barry Swift
() (2) (3)
Public Health - School 0.0134 0.0280%*
(0.268) (0.021)
Household Income - School 8.67e-08***  8.46e-08***
(0.000) (0.000)
School Payment - School 0.000000283  6.15e-09
(0.057) (0.967)
One Parent Indigenous - School -0.0359%** -0.0296%**
(0.000) (0.000)
Standardized Test School in Language - School -0.00114%*%  -0.000762%#*
(0.000) (0.000)
Standardized Test School in Math - School -0.000455*** -0.0000728
(0.000) (0.410)
Years Education Mother - School -0.0284 %% -0.0219%**
(0.000) (0.000)
Rural School -0.0251 #%* -0.00904%*
(0.000) (0.007)
Private School -0.00736 0.00301
(0.447) (0.756)
All Crime - Old Generation 0.0173 0.0365
(0.367) (0.057)
Juvenile Crime - Old Generation 0.168%#%* 0.124%#%%
(0.000) (0.000)
Nongraduation - Old Generation 0.3247#%% 0.278%##%
(0.000) (0.000)
Percentile Grades (Roemer residual) -0.00195%#3*
(0.000)
Ever Repeated (Roemer residual) 0.205%#%*
(0.000)
Percentage Attendance (Roemer residual) -0.0105%3%*
(0.000)
Percentile Grades -0.00195***  -0.00160%%**
(0.000) (0.000)
Ever Repeated 0.205%#* 0.246%**
(0.000) (0.000)
Percentage Attendance -0.0105%** -0.0125%**
(0.000) (0.000)
Public Health - School (Swift residual) 0.0280*
(0.021)
Household Income - School (Swift residual) 8.46e-08%**
(0.000)
School Payment - School (Swift residual) 6.15e-09
(0.967)
One Parent Indigenous - School (Swift residual) -0.0296%**
(0.000)
Standardized Test School in Language - School (Swift residual) -0.000762%**
(0.000)
Standardized Test School in Math - School (Swift residual) -0.0000728
(0.410)
Years Education Mother - School (Swift residual) -0.0219%%:*
(0.000)
Rural School (Swift residual) -0.00904**
(0.007)
Private School (Swift residual) 0.00301
(0.756)
All Crime - Old Generation (Swift residual) 0.0365
(0.057)
Juvenile Crime - Old Generation (Swift residual) 0.124%*
(0.000)
Nongraduation - Old Generation (Swift residual) 0.278%#*
(0.000)
Constant 0.785%#% 1.533%#% 1.350%#*
(0.000) (0.000) (0.000)
Observations 122,102 122,102 122,102
R-squared 0.242 0.242 0.242
F 2593.2 2593.2 2593.2

Note: This table reports coefficients and standard errors (in parentheses) of the main regressions in Roemer, Barry
and Swift specifications when the outcome is Nongraduation and we are using the baseline scenario. The last three
rows contain the number of observations, R-squared of the model and the F-value. The definition of variables is in
Appendix A. *** ** and * indicate statistical significance at 1%, 5% and 10% respectively.
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Table 22: Dropout main regressions (male students)

Drop Out
Roemer Barry Swift
() (2) (3)
Public Health - School 0.0140 0.0312*
(0.263) (0.013)
Household Income - School 8.73e-08***  8.51e-08***
(0.000) (0.000)
School Payment - School 0.000000285  4.21e-09
(0.063) (0.978)
One Parent Indigenous - School -0.0392%** -0.0327%**
(0.000) (0.000)
Standardized Test School in Language - School -0.00124%*%  -0.000833%#*
(0.000) (0.000)
Standardized Test School in Math - School -0.000488*** -0.0000892
(0.000) (0.329)
Years Education Mother - School -0.02927%*** -0.0223 %%
(0.000) (0.000)
Rural School -0.0318%** -0.0142%%*
(0.000) (0.000)
Private School -0.00308 0.00753
(0.758) (0.451)
All Crime - Old Generation 0.0364 0.0564**
(0.066) (0.004)
Juvenile Crime - Old Generation 0.1827%#% 0.135%#%
(0.000) (0.000)
Nongraduation - Old Generation 0.341 %% 0.291 %%
(0.000) (0.000)
Percentile Grades (Roemer residual) -0.00206%*3*
(0.000)
Ever Repeated (Roemer residual) 0.210%#%*
(0.000)
Percentage Attendance (Roemer residual) -0.0118%*%*
(0.000)
Percentile Grades -0.00206%***  -0.00170%%**
(0.000) (0.000)
Ever Repeated 0.210%** 0.254 %%
(0.000) (0.000)
Percentage Attendance -0.0118*** -0.0141%%*
(0.000) (0.000)
Public Health - School (Swift residual) 0.0312*
(0.013)
Household Income - School (Swift residual) 8.51e-08%**
(0.000)
School Payment - School (Swift residual) 4.21e-09
(0.978)
One Parent Indigenous - School (Swift residual) -0.0327%%%
(0.000)
Standardized Test School in Language - School (Swift residual) -0.000833***
(0.000)
Standardized Test School in Math - School (Swift residual) -0.0000892
(0.329)
Years Education Mother - School (Swift residual) -0.0223 %%
(0.000)
Rural School (Swift residual) -0.0142%%*
(0.000)
Private School (Swift residual) 0.00753
(0.451)
All Crime - Old Generation (Swift residual) 0.0564%**
(0.004)
Juvenile Crime - Old Generation (Swift residual) 0.135%%*
(0.000)
Nongraduation - Old Generation (Swift residual) 0.291%%*
(0.000)
Constant 0.840%#* 1,703 1.515%#%
(0.000) (0.000) (0.000)
Observations 122,102 122,102 122,102
R-squared 0.250 0.250 0.250
F 2706.9 2706.9 2706.9

Note: This table reports coefficients and standard errors (in parentheses) of the main regressions in Roemer, Barry
and Swift specifications when the outcome is dropout and we are using the baseline scenario. The last three rows
contain the number of observations, R-squared of the model and the F-value. The definition of variables is in
Appendix A. *** ** and * indicate statistical significance at 1%, 5% and 10% respectively.
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E Auxiliar regressions (male students)

Table 23: Auxiliar Roemer regressions (male students)

All Crime, Juvenile Crime, Nongraduation, Dropout

Percentile grades

Ever repeated

Percentage Attendance

“4) )] (6)
Public Health - School -3.763%%* 0.00196 2.137%%*
(0.000) (0.903) (0.000)
Household Income - School -0.00000510%** -2.69¢e-08 0.000000219
(0.000) (0.097) (0.174)
School Payment - School -0.0000413**  0.000001227%** 0.00000519%**
(0.002) (0.000) (0.008)
One Parent Indigenous - School 2.464#%* -0.0163 -0.170
(0.000) (0.093) (0.076)
Standardized Test School in Language - School 0.0354%%*%* -0.000437#%* 0.0207%%*%*
(0.000) (0.001) (0.000)
Standardized Test School in Math - School 0.05827%** -0.00120%** 0.00222
(0.000) (0.000) (0.056)
Years Education Mother - School 0.895%** -0.0179%** 0.105%**
(0.000) (0.000) (0.000)
Rural School 0.497 -0.0279%** 0.899%**
(0.088) (0.000) (0.000)
Private School 1.815* -0.0401%** -0.133
(0.032) (0.002) (0.298)
All Crime - Old Generation 9.299%%** -0.0169 -0.229
(0.000) (0.509) (0.366)
Juvenile Crime - Old Generation 2.859 0.139%* -1.943%%*
(0.330) (0.002) (0.000)
Nongraduation - Old Generation 12.98%#* 0.226%** -2.479%%*
(0.000) (0.000) (0.000)
Constant 13.85%%* 0.835%** 85.24%*%*
(0.000) (0.000) (0.000)
Observations 122,102 122,102 122,102
R-squared 0.008 0.042 0.033
F 83.27 449.0 349.6

Note: This table reports coefficients and standard errors (in parentheses) of the auxiliary regressions in
Roemer specifications for any of the four outcomes. The last three rows contain the number of observations,
R-squared of the model and the F-value. The definition of variables is in Appendix A. ***, ** and * indicate
statistical significance at 1%, 5% and 10% respectively
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F The impact of variables on All Crime (male students)

Figure 1: Effect of dropping one variable on Roemer’s relative contribution of circumstances
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Notes: This table reports the effects of dropping one variable at a time on cov (OAJC, Oi ) / cov (Oj Nel )

Figure 2: Effect of dropping one variable on Roemer’s relative contribution of agency
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Figure 3: Effect of dropping one variable on Barry’s relative contribution of circumstances
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Notes: This table reports the effects of dropping one variable at a time on cov (OAJC, 07 ) / cov (Oj O3 )

Figure 4: Effect of dropping one variable on Barry’s relative contribution of agency
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Figure 5: Effect of dropping one variable on Swift’s relative contribution of circumstances
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Notes: This table reports the effects of dropping one variable at a time on cov (OJC,, 07 ) / cov (Oj, 01 )

Figure 6: Effect of dropping one variable on Swift’s relative contribution of agency
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G The impact of variables on Juvenile Crime

Figure 7: Effect of dropping one variable on Roemer’s relative contribution of circumstances
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Figure 8: Effect of dropping one variable on Roemer’s relative contribution of agency
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Figure 9: Effect of dropping one variable on Barry’s relative contribution of circumstances
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Figure 10: Effect of dropping one variable on Barry’s relative contribution of agency
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Figure 11: Effect of dropping one variable on Swift’s relative contribution of circumstances
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Notes: This table reports the effects of dropping one variable at a time on cov (OJC,, 07 ) / cov (Oj, 01 )

Figure 12: Effect of dropping one variable on Swift’s relative contribution of agency
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H The impact of variables on Nongraduation

Figure 13: Effect of dropping one variable on Roemer’s relative contribution of circumstances
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Dropped variables

Notes: This table reports the effects of dropping one variable at a time on cov (OAJC, Oi ) / cov (OJ ,0d )

Figure 14: Effect of dropping one variable on Roemer’s relative contribution of agency
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Notes: This table reports the effects of dropping one variable at a time on cov (OAQ, 01 ) / cov (OJ ,0J )
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Figure 15: Effect of dropping one variable on Barry’s relative contribution of circumstances
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Notes: This table reports the effects of dropping one variable at a time on cov (030, 07 ) / cov (Oj, 01 )

Figure 16: Effect of dropping one variable on Barry’s relative contribution of agency
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Notes: This table reports the effects of dropping one variable at a time on cov (OAQ, 01 ) / cov (OJ ,0J )
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Figure 17: Effect of dropping one variable on Swift’s relative contribution of circumstances
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Dropped variables

Notes: This table reports the effects of dropping one variable at a time on cov (OJC,, Oi ) / cov (OJ ,0d )

Figure 18: Effect of dropping one variable on Swift’s relative contribution of agency
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I The impact of variables on Dropout

Figure 19: Effect of dropping one variable on Roemer’s relative contribution of circumstances
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Dropped variables
Notes: This table reports the effects of dropping one variable at a time on cov (OJC,, 07 ) / cov (Oj, 01 )
Figure 20: Effect of dropping one variable on Roemer’s relative contribution of agency
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Notes: This table reports the effects of dropping one variable at a time on cov (OE‘, 01 ) / cov <Oj , 07 )
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Figure 21: Effect of dropping one variable on Barry’s relative contribution of circumstances
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Dropped variables

Notes: This table reports the effects of dropping one variable at a time on cov ((A)f?, 07 ) / cov (Oj, 01 )

Figure 22: Effect of dropping one variable on Barry’s relative contribution of agency
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Notes: This table reports the effects of dropping one variable at a time on cov ((A)i‘, 01 ) / cov (Oj , 07 )
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Figure 23: Effect of dropping one variable on Swift’s relative contribution of circumstances
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Dropped variables

Notes: This table reports the effects of dropping one variable at a time on cov (OAJC, Oi ) / cov (OJ ,0d )

Figure 24: Effect of dropping one variable on Swift’s relative contribution of agency
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J Proof that dropping one agency variable does not necessarily

imply that the relative contribution of agency has to diminish

In order to prove this we will suppose an example where the outcome y is linearly determined as:

y = acy + Bay + yas + p (12)
where:
a; = dag + Oc; + € (13)
y can be rewritten as:
y* = (a+ f0)ci + (B +7)az + fe + p (14)

Now let’s assume that c;, as and p are independent normally distributed variables with a mean
of 0 and a standard deviation of 1. ¢ distributes as a normal variable with a mean of 0 and a standard

deviation of 0.1.

If we assume a large sample size so that the estimated OLS coefficients are indeed the true

values then the variance of ¢ and its decomposition is given by:

var(y) = El(ac; + Bay + vag)(acy + Bay + yaz)] = a? +2a66 + B2(52 + 6% 4+ 0.1%) + 2670 + +*
(15)

cov(9,90) = E|(ac) + Bay + vay)(acy)] = o* + aBf (16)
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cov(§,ya) = El(acy + Bai + yaz)(Bar + vaz)] = 80 + 52(6° + 6° + 0.1%) + 2876 + 7
17)

Now we have to study what would have happened in case we would have ommited a; as a

regressor. Using Equation 14 we can rewrite the new decomposition of variances:

var(j°) = B((a + B0)er + (89 + 7)az) (e + BO)er + (B3 + 7)az)] = (o + 50)* + (85 +7)°

(18)
cov(§*, ™) = El((or+ 80)cy + (86 4 7)az) (o + 80)cr)] = (o + 50)? (19)
cov(§*,9a*) = E[((a + BO)cy + (86 + 7)az) (80 + 7)az)] = (86 +7)? (20)

Table 26 summarises the relative contribution of each factor under the real model and under the

omission of a;:

Table 26: Decomposition of inequality

Relative contribution of circumstances Relative contribution of agency
a?+ap6 aB0+52(62402+40.12)+28v5+~2
y a?+2aB0+52(024+62+0.12)4+-28v5+~2 a?+2a40+52(624-0%2+0.12)4+-28v5+~2
N (a+30)? (B0+)?
Y (ot BO)Z+(B6+7)? (ot BO)ZH(F517)2

Notes: This table reports in its first column the cov (¢, 9) / cov (g, y) and on its second column the
cov (94,9) / cov (4, ). First row corresponds to Equation 12 and second row to 14.
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Depending on the values of «, 3, v, and 4, it is possible that the inequality related to agency
(relative contribution of agency) is bigger under Equation 14. For instance, if o = 0.5, § = 0.2,
v =0.8,6 = 0.43 and § = —0.62 then the relative contribution of agency with all agency variables

is 0.8 and the relative contribution of agency when dropping a; is 0.85.
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