The Impact of Childhood Social Skills and Self-Control Training on
Economic and non-Economic Outcomes: evidence from a
randomized experiment using administrative data

By YANN ALGAN, ELIZABETH BEASLEY, SYLVANA COTE, FRANK VITARO, RICHARD E.
TREMBLAY, AND JUNGWEE PARK"

A childhood intervention to improve the social skills and self-control
of at-risk kindergarten boys in the 1980s had positive impacts over the
life course: higher trust and self-control as children, increased social
group membership, education, and reduced criminality as young
adults; and increased marriage and employment as adults. Using
administrative data, we find this intervention increased average yearly
employment income by about 20% and decreased average yearly
social transfers by almost 40%. We estimate that $1 invested in this
program around age 8 yields about $11 in benefits by age 39, with an
internal rate of return of around 17%.
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While observational evidence shows a strong association between non-cognitive
skills in childhood and favorable adult outcomes (Borghans et al. 2008, Almlund et al.
2011, Duckworth et al. 2012, Vergunst et al. 2019), no controlled study has yet
demonstrated that a program targeted exclusively to non-cognitive skills has an impact on
adult outcomes, and, in particular, on economic outcomes. By using administrative tax
return data, this paper estimates the long-term impact on both labor market and non-
economic outcomes of an intervention at school entry (age 7-9) that aimed reduce behavior
problems by improving self-control and social skills for boys from low-income
neighborhoods in urban Montreal in the 1980s. At-risk boys who were participants in the
Montreal Longitudinal Experimental Study (MLES) were randomly assigned to either a
treatment group, which was invited to participate in a two-year long social skills and self-
control training program, or a control group, which did not have access to the training but
still had access to standard programs and resources available to Montreal public school
children. During the training, boys were coached on social skills and self-control, covering
topics such as how to invite another child to play with you, how to ask “why”, and what to
do when you get angry.

We begin by evaluating how this intervention impacted non-cognitive skills as
adolescents and young adults. Researchers collected detailed longitudinal data from these
cohorts on socio-emotional development during childhood, adolescence, and young
adulthood. While previous studies focused on aggression trajectories (Lacourse et al. 2002,
Vitaro et al. 1999, 1999, 2012, 2013), we pursue a more agnostic and comprehensive
approach in this study. We construct new behavior scales to measure the initial and later
impact of the intervention on all the observed non-cognitive and cognitive skills from ages
10 to 17. Using intention to treat estimates, we find large impact of the intervention on the
two main non-cognitive skills targeted by the training program: “self-control” skills

(Aggression Control! and Attention Control) and “pro-social” skills (Trust), but no impact

! In this paper we use capitalized terms (“Trust” and “Self-Esteem”, for example) to distinguish the skills
estimated and used econometrically in this paper from the general concepts (“trust” and “self-esteem”).



on other non-cognitive skills such as Self-Esteem, Altruism or Friendliness. The
intervention had no impact on IQ, and no initial impact on grades or school performance,
which is consistent with the nature of the program. However, during the late adolescent
period, the treatment students did have improved grades, reduced grade repetition, and
reduced special education class assignment, suggesting that the initial boost in non-
cognitive skills led to positive impact on school performance. By using self-reported
survey in young adulthood (age 20 and 24), we also find that treatment subjects were more
likely to report be members of a social group, which is consistent with the increase in social
skills during adolescence.

We then estimate the impact of the intervention on long-term labor market
outcomes as well as available non-income outcomes (marriage, household composition,
group membership, charitable donations, tuition expenditure). Measuring long-term
impacts through surveys, especially economic and financial impacts, is difficult due to
attrition and problems with recall?, and consequently reliable estimates are rare.’ In
partnership with Statistics Canada, we matched subjects to tax returns from ages 20-39 and
find large and significant positive impacts on marriage, contributions employment
insurance and professional groups, and employment and income. The treatment raised
annual income from employment by $ 5,708 CAD per year from ages 20-39, equivalent to
a 20% increase. In addition to individual labor market returns, we find a reduction in social
transfers to the treatment group. On average, the control group benefited from social
transfers of some kind for 3.9 years during the 20-year period, whereas the treatment group
received social transfers for 2.8 years on average (the respective average annual amounts
of transfers were $ 2,436 CAD in the control group and § 1,507 CAD in the treatment
group). The treatment group was also more likely to be married. These results are robust

to several specifications.

2 For example, in this study, by age 26 about half of the original MLES sample could not be contacted.

3 The few interventions that have targeted elementary school students generally do not have long-term
follow-up on both the development of skills during adolescence and later adult outcomes (Kautz et al. 2014).
In a meta-analysis of 213 school-based emotional learning programs, only 15% of those programs have a
follow-up that lasts beyond 6 months, and the other ones have very short follow-up programs compared to
the MLES (Durlak et al. 2011).



We provide an estimate of the dollars in benefit compared to dollars in cost and
estimate the internal rates of return (IRR) of the program using our results on economic
outcomes as well as previous estimates on school completion and criminality (Boisjoli et
al. 2007; Vitaro et al. 2012). We estimate that $1 invested in this program yields about $11
in benefits by age 39, with an IRR of 17%. Even when income effects are excluded and
only reduced taxpayer expenditures (reduced crime, additional education spending and
social transfers as adults) are considered, the program’s benefits equal its costs by the time
individuals are in their mid-20s.

This study makes several contributions to the existing literature on the long-run
impact of childhood interventions.* First, while several recent shorter-term evaluations of
programs that target non-cognitive skills have had encouraging results, there is little
evidence on the long-term impact of non-cognitive skill interventions on adult earnings
and economic outcomes. Recent studies, focused on growth mindset and goal-setting
(Dobronyi et al. 2019, Alan et al. 2019, Yeager et al. 2019), emotional and social
competence (Domitrovich et al. 2007; Conduct Problems Prevention Research Group
2010)°, prosociality (Kosse et al. 2019), automaticity during high school (Heller et al.
2017) or patience in early adulthood (Blattman et al. 2017), have shown promising short-
to medium-term effects (on grades or crime).® This evidence base still needs long-term
follow-ups to assess whether the effects persist into adulthood, or if new effects may only

become apparent in adulthood. One longitudinal randomized evaluation that shares some

4 While several studies show the relationship of non-cognitive skills to adult economic outcomes, many
studies are based on non-experimental longitudinal studies and cannot address the issue of causality (see
Duckworth 2011, and Moffitt et al. 2011, for surveys on the role of self-control; and Duckworth and
Seligman 2005, Diamond et al. 2007, and Pingault et al. 2014, for the relationship of self-control to academic
achievement in non-experimental studies). Recent studies also find an association between trust and income
at the individual level from social surveys (Butler, Guiliano and Guiso 2016).

3> The PATHS (Promoting Alternative Thinking Strategies) model and curriculum have been tested using
several methodologies and in a variety of contexts (see Stanley 2019), but long-term impacts have not been
measured.

® Many of the previous longitudinal experiments focused on the early-childhood period (see Almond and
Currie 2010, Heckman 2006 for early childhood as critical period for the formation of cognitive skills and
the meta-analysis of childhood programs by Kautz et al. 2014 and Durlak et al. 2011). Several recent studies,
including Blattman et al. 2017 and Heller et al. 2017 show that the window of intervention may be wider
than previously thought, and our paper supports this finding.



characteristics with the MLES is the Cambridge-Somerville Youth Study, where at risk
boys were given tutoring and medical care, as well as interventions supportive of non-
cognitive skills (for example, Boy Scouts) but not specific non-cognitive skill training.
Long term follow up was mostly self-reported and focused on health and criminality, and
there was no long-run evaluation on adult economic outcomes.” The long-run
administrative data is of critical importance to demonstrate economic impact and allows
us to compare the benefits to the costs of the program.

Second, the well-known interventions that do have long term follow-ups on adult
economic outcomes, and which have been critical to generating support for early
intervention, are not able to disentangle the impact of targeting non-cognitive skills versus
other skills. This is because of the nature of the interventions: they simultaneously fostered
cognitive skill development, for example the Abecedarian program (Campbell et al. 2002,
Campbell et al. 2014) and Head Start (Currie and Duncan 1995, Ludwig and Miller 2007);
or combined non-cognitive training with cognitive training or tutoring, for example the
Perry Preschool Program (Heckman et al. 2010), the Fast Track Program (Bierman et al.
2013), or Project STAR (Chetty et al. 2011); or included health intervention, for example
the Nurse-Family Partnership (Howard and Brooks-Gunn 2009) and the Jamaican
Supplementation Study (Gertler et al. 2014).%

Third, there is a direct contribution with respect to the MLES program itself. While
previous studies focused on secondary school completion and criminality (Boisjoli et al.
2007; Vitaro et al. 2012), this paper provides evidence that the program has large and
persistent effects on both labor market outcomes, increasing employment income for

participants and reducing their dependence on social transfers, and positive impacts on

7 This program had a negative impact on participants at age 30 on juvenile crime (Hawkins et al. 1991,
Hawkins et al. 2008, McCord and McCord 1959). Children with behavioral problems were grouped together
for treatment, and this may have given rise to the stigma or negative influence of peers that led to the
unintended negative consequences. The fact that the disruptive children were mixed with pro-social peers
might thus be an important element of the MLES. Other possible sources of the negative impact are that the
counselors introduced middle-class values that did not m lived experience, or over-dependence on the
counselors, so that when the program ended the treatment subjects were left adrift.

8 Several researchers have presented evidence that much of the large benefit of early childhood interventions
is likely to be due to improvements in skills that are not measured by grades or IQ tests — suggesting a very
important role for non-cognitive skills (Heckman et al. 2013; Chetty et al. 2011).



non-economic outcomes such as marriage, participation in employment insurance and
professional groups during adulthood. We also provide an overall cost-benefit analysis of
the program. Finally, we discuss the impact on cognitive and non-cognitive skills during
adolescence and young adulthood to interpret these findings, while previous studies
focused on aggression trajectories.

This paper is organized as follows. Section 2 provides background on the MLES,
the experimental design and data. Section 3 analyses the impact of the MLES program on
adult economic outcomes. Section 4 provides the cost benefit analysis, and Section 5

concludes.

I. The Montreal Longitudinal Experimental Study (MLES)

A.  Experimental Design and Timeline

Figure 1 shows the timeline of the experiment and data collection. Kindergarten
teachers of 53 schools in low SES areas of Montreal, Canada, were asked to rate the
behavior of their male students at the end of the 1984 school year with the Social Behavior
Questionnaire (Tremblay et al. 1987). Almost all (87%) of the teachers provided ratings
for a total of 1,161 boys. To create a homogenous sample, only participants whose parents
were Canadian born with French as a first language and 14 years or less of schooling were
included in the longitudinal study, which reduced the number to 1037 boys. The setup of
the MLES is summarized in Tremblay et al. (2003) and McCord et al. (1994).
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FIGURE 1. TIMELINE OF THE EXPERIMENTAL STUDY

Notes: Figure shows the timeline for the MLES study including experimentation, data collection, and
matching with Statistics Canada administrative data.

The disruptiveness scale of the Social Behavior Questionnaire was used to identify
the at-risk boys for the intervention. The scale measured the frequency of physical
aggression, oppositional behavior, and hyperactive behavior (Cronbach alpha = 0.93).
Boys with a score above the 70th percentile for that sample of kindergarteners (N = 250)
on this disruptiveness scale were considered to be at high risk of later antisocial behavior
(Vitaro et al. 2005). Boys with a score below the 70" percentile are considered “Non-
disruptive” and are used as a reference group in this paper. The 250 participants who
formed the “Disruptive” group were randomly assigned to a treatment (69 boys) and a

control group (181 boys) by drawing names from a box.

B.  Intervention Program

The intervention program was implemented over a 2-year period, from ages 7 to 9
(Grades 2 and 3). The main element of the intervention consisted of direct training on
social skills and self-control to children. The experiment drew on randomized and non-
randomized studies of children on emotional regulation and impulse control, social-
information processing and how to interpret other’s intent (Cartledge and Milburn 1980;
Kettlewell and Kausch 1983; Michelson et al. 1983; Schneider and Byrne 1987; Weiss et
al. 1992; Dodge 2003, 2013). The training sessions were conducted at school (outside the
classroom), in groups of four to seven children, of which one or two would be the treatment
participants, and the rest would be boys identified by their teachers as highly pro-social.
This arrangement was intended to provide positive role models for the treatment
participants and avoid stigmatizing the treatment participants. The sessions were held once
a week for 45 minutes, during lunch or after school. There was also a teacher training
component and a parent component, presented in detailed in Appendix G, but as discussed
below, it is unlikely that these elements were major drivers of impact.

During the first year, nine sessions of social behavior training were offered.



Sessions included topics such as how to invite a bystander to play, how to ask “why”, how
to give a compliment, and how to help. The second year included 10 sessions of self-
control strategies (Camp et al. 1977; Goldstein et al. 1980). Some stimulus situations for
these sessions were how to react to teasing, how to react when angry, and what to do if
other children refuse to play with you. For each situation, the children reviewed ways to
define the problem, identified the intentions of the other person (perspective taking
abilities), analyzed their feelings if they were in the role of the victim, suggested different
action plans to solve the problem, anticipated their consequences, selected one action plan
and, finally, gave positive reinforcement to themselves for their work.’

Verbal instructions, coaching, modeling, behavior rehearsal, and positive (verbal
and material) reinforcement were all used. Children were encouraged to use their newly
learned skills before the next training session. At the following meeting, the children were
congratulated for having performed their new skills in the interim. Teachers and parents
were informed through one-page letters of the new skills learned by the children during
each session. They were encouraged to praise the child for using these new skills as often
as possible.

Two full-time university-trained child-care workers, one a psychologist and one a
social worker carried out the training and support activities. The team was coordinated by
a fifth professional who worked on the project half time. See Appendix A for a more

detailed explanation of the program, as well as Tremblay et al. (1992).

° For example, one session covered Self Control. The facilitator introduced the topic and talked about
situations where children would be upset and might make an angry outburst, like a spilled glass of milk or
some other kind of disappointment. The facilitator then modeled a situation: he has been playing tag, and he
just got tagged and is now out. He’s upset because he is the first person to be tagged out, and he’s angry and
disappointed. The facilitator demonstrates how children can respond in this situation: noticing clues in his
body that he is going to lose control (clenching fists, feeling hot), he thinks about what happened to make
him feel this way (he got tagged first, is worried other kids will laugh at him), he chooses a way to avoid
making an angry outburst (count to ten, move away, say to himself “calm down”, breathe), and then he acts
and praises himself. The facilitator then invites children to perform additional role-plays based at school (one
child bumps another’s desk and their pen falls), at home (someone suddenly turns off the TV because it’s
time for dinner) or while playing (a friend takes a ball that was dropped). Together, the group makes
observations about what the actors are doing, how they are following the steps, and gives feedback. At the
end of the session, the facilitator fills out a workbook with the children to explain how they can practice self-
control until the next session (“homework™).



C. Data

Adolescent data: Measures of different skills in adolescence were collected from
ages 10 and 17 years. Previous studies on this sample have examined measures of
disruptiveness and have found that participants are on different trajectories of disruptive
behavior (Tremblay et al. 1991, 1995, Vitaro et al. 2012). We pursue a more agnostic and
comprehensive approach in this study. We investigate the initial and later impact of the
intervention on all the observed non-cognitive and cognitive skills by exploiting all the
measures for which we have balanced observations every year from ages 10 to 17. We
break this period into early and late adolescence and analyze data that are available from
both periods: early adolescence (ages 10 to 13, or 1988-1991), and late adolescence (ages
14 to 17, or 1992-1995). The year 1992 was chosen as the break year because it is in this

year that the treatment and control groups begin to diverge in rates of grade repetition.
Our identification of skills is based on exploratory factor analysis using the entire
ELEM sample (1037 subjects), though results do not differ when the treatment group of
69 subjects is excluded, making it unlikely that treatment assignment is driving the
identification of the skills. Combining all data available and averaging over the years
available, we use factor analysis to examine how the factors combine into groups
potentially measuring the same latent variable. We include the original questions that were
used to identify the at-risk disruptive sub-sample, which were repeated each year, and
questions from several well-known psychological inventories (Jesness and Wedge 1983;
Kovacs 1983; Marsh 1990; Rosenberg 1965; Lacourse et al. 2002; Tremblay et al. 1992).
We use individual questions from the different measuring instruments rather than the
original scales themselves. This approach allows for the possibility that individual
questions might cluster together effectively and allows subject-reported and teacher-

reported data to be used together when possible.!? In fact, all the skills that we identify,

19 While there are likely to be discrepancies between teacher and student reports, we still expect them to be
related when they are measuring the same trait and, moreover, to provide different points of data collection
that cannot be obtained from the same informant (that is, the subjects can tell us how they feel and what they
do, while the teachers can tell us how they behave in the class). If this is not the case — and there is evidence
of discrepancies between the teacher and student reported data - then sensible groupings of variables from
these two sources will not emerge.



except for Altruism, include both teacher and student reported variables that have
sufficiently high alphas when grouped together. Full details for each skill are given in
Appendix D.

We identify two skills that are related to self-control, based largely on the
behavioral dimensions used to identify the at-risk disruptive sub-sample in kindergarten:
Aggression Control, that is, control over aggressive behavior towards persons or towards
property (such as fighting, bullying, and destroying objects), and Attention Control, that
is, control over impulsive behavior in tasks that require self-control (sitting still, remaining
on task, focusing). We also identify four additional skills: Trust, Friendliness, Altruism
and Self-Esteem.

Trust measures generalized trust: it includes variables on whether the subject trusts
others, strangers, the police and teachers or whether it is better not to trust anyone (self-
reported). This measure also includes beliefs about the trustworthiness of others, with
variables on whether the subject assumes that a bump from another child is intentional
(self and teacher reported) and is inconsiderate of others (teacher-reported). This measure
of Trust is in line with the recent literature defining trust as a belief about cooperation
outside the inner family circle, to be distinguished from social networks (see the synthesis
by Algan and Cahuc 2014, and the seminal works by Banfield 1958 and Putman 2000).
Friendliness measures close relationships with family and friends. It includes variables on
whether the subject gets advice from his best friend, cares about whether other people like
him, and how much he spends time with friends. This social skill is more related to the
ability to build social networks in the social capital literature, and in fact, displays a low
correlation with Trust (see Table S 12 in Appendix D). Altruism measures voluntary
altruistic and compassionate behavior (whether the subject tries to stop others from
fighting, invites a child who is left out to play, helps injured children, volunteers to put
things away, congratulates others, shows sympathy), and Self-Esteem measures feelings of
value and self-worth.

For cognitive skills and school performance, verbal IQ was tested when the subjects

were around 13 years old using the Sentence Completion Test (Lorge 1950), and we have

10



data on yearly grades in Math and French, as well as whether the subject had repeated a
grade or was assigned to a special education class each year.

The correlation matrix for the different skills is given in Table S 12 of the Appendix
D. In general, the skills are not highly correlated, and correlation varies over time, for
example the correlation of Altruism to Trust is 0.11-0.19 and the correlation of Friendliness
to Trust is 0.06-0.23. Conceptually, these three skills fall under the umbrella of pro-social
skills, but they are not derived from the same scale, nor are they measuring the same
behavior. The highest correlations are between Trust and Aggression Control (0.6) and

Self-Esteem and Attention Control (0.6).

Young adult data: When participants were 23 and 28 years old (2001 and 2006),
the MLES administered questionnaires with detailed economic and social questions. In
order to maximize sample size and simplify the presentation of the data, we focus on data
that are available in both years and take the average over the two waves when possible
(percent of years employed or in school fulltime, percent of years receiving social transfers,
and group membership). We include two variables that are available only one year: voting
and volunteering. While we rely on the tax data for the estimates of the economic impact
of the MLES, we also present the percent of years that the subjects report being occupied

fulltime in either work or school.

In addition to this questionnaire data, as in Boisjoli et al. (2007) and Vitaro et al.
(2012) we use administrative data from Quebec on whether each subject had received a
secondary-school degree, and police records to identify the number of criminal offenses
on record for each subject, collected when the participants were around 24 years old, to

perform our cost-benefit analysis.

Adult data: In partnership with Statistics Canada, we have linked the longitudinal
data to data from tax returns from 1998-2017. The linkage process is documented in
Findlay et al (2018). Overall, 97.5% of the sample was linked to tax records for at least

one year. See Appendix E for additional information. Tax returns contain information on
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individual income from employment, including self-employment income, social transfers
(and the number of years with non-zero income from employment or non-zero transfers),
employment insurance benefits, contributions to professional organizations, marriage and
household composition, donations to charity, disability, home ownership, and other

measures.'!

D.  Validity

To test for valid randomization, we carry out a balance check. Table 1 shows the
baseline values of the two groups for several critical variables measured prior to
randomization. There are statistically significant differences on 3 variables: initial anxiety
measures, age of father at birth of subject and prestige of the mother’s employment (at the
10% level). The fact that there are some differences does not mean that the selection
process was non-random. It is not surprising to find imbalances for a handful of variables,
especially given that the small sample size and that many variables were tested for
differences. A joint significance test of all the baseline variables to treatment was not
significant (p=0.34). There is no reason to believe that the randomization protocol was
violated, and it is likely that these differences arose by chance. Since there is a chance that
these variables might impact the skills and outcomes we wish to examine, we control for

them in a robustness check.!?

TABLE 1. BASELINE CHARACTERISTICS AND RANDOMIZATION CHECK

Control Treatment
Treatment
M Standard M Standard Observations  minus p-value
can deviation can deviation Control

' The tax returns do not contain information on the detailed source of earnings. They generally have
insufficient information on family composition for analysis of, for example, childbearing.

12 There is some missing data in the baseline variables, and so controlling for any imbalances reduces sample
size. An imperfect solution to this problem is to impute as zero those control variables only for the
specifications that control for differential baseline characteristics between groups to avoid loss of sample:
father’s age (33 observations) and prestige of the mother’s work (31 observations). We include a dummy
equal to one when the value is imputed. Note that this imputation is limited to the baseline variables, and not
to outcome variables, and that results that include these baseline controls are not materially different from
those that do not, whether or not imputation is done.
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(1) @) (€) (4) (©) (6) ()

Age 6.03 0.3 5.97 0.29 250 0.05 0.2
Attended Pre-school  0.21 0.41 0.19 0.4 250 0.02 0.71
Age of mother 23.99 4.18 24.01 4.71 248 -0.02 0.97
Age of father 26.9 5.34 28.28 533 217 -1.38 0.1
Mother education 9.97 223 9.9 2.28 248 0.07 0.83
Father education 9.7 2.45 9.93 242 220 -0.24 0.52
# of children in HH 0.97 0.9 1.07 0.8 249 -0.1 0.42
Adversity index 0.43 0.24 0.43 0.27 249 0 0.96
Mother works 1.73 0.45 1.78 0.42 245 -0.05 0.42
Father works 1.21 0.41 1.2 0.41 197 0.01 0.86
Mother job prestige  36.03 11.02 33.16 10.13 221 2.87 0.08
Father job prestige 35.19 9.58 35.22 9.83 209 -0.03 0.99
Initial Aggression 14.51 4.78 14.62 4.58 250 -0.11 0.86
Initial Anxiety 3.55 2.73 4.26 2.82 250 -0.71 0.07
Initial Opposition 5.62 2.19 5.81 1.93 250 -0.19 0.53
Initial Prosociality 6.52 4.79 6.99 4.51 250 -0.47 0.49
gloiﬁn?éativeness 3.53 1.59 3.48 1.54 250 0.05 0.83
Initial Inattention 4.19 2.35 4.19 2.18 250 0.01 0.99
Initial Hyperactivity ~ 2.79 1.21 2.96 1.19 248 -0.16 0.35
Initial Antisociality 0.99 1.11 1.21 1.23 249 -0.21 0.2

Notes: Data from MLES baseline data collection, 1984 (prior to randomization and program implementation). A joint
significance is not significant (p=0.34).

Compliance was not complete. Some families (78 out of 250) from both the
treatment and the control groups refused to participate in some elements of the study but
were included in the longitudinal data collection. The rate of non-participation was the
same across groups. These participants are included in the analysis as belonging to their
initially assigned treatment groups (intention-to-treat analysis). The issue of compliance is
discussed in detail, including balance checks, in Appendix B.

For the skills measured in adolescence, attrition is lower in early adolescence (less
than 10% for most behavior outcomes) than in later adolescence (around 15%). Appendix

C presents rates of attrition for the different adolescent variables and the p-value of the
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difference between treatment and control. In no case are the attrition rates significantly
different in treatment and control groups. However, attrition is high for the young adult
survey data. Our confidence in the results from the young adult survey data is bolstered
by the fact that employment estimates from the self-reported data are very close to the
employment data from the tax data, and a falsification exercise presented in the appendix
which suggests that any bias from attrition would be in the opposite direction of our results.

For adult economic outcomes using tax data, 98% of the at-risk disruptive sample
was matched to administrative tax records for at least one year during the period 1998-
2017. There is no significant difference in overall linkage rates between treatment and
control groups: 97% of linkages for the treatment group were successful and 100% for the
control group (see Findlay et al 2018 for a detailed description of the linkage process and
rates). During that period, data for individuals may be missing for a given year (most years
had an 83% match rate, though this is lower when subjects are younger). Even though other
populations may have yearly match rates over 90%, recall that this sample was originally
selected from low SES areas in Montreal, and the treatment and control groups come from
the most at-risk disruptive children of the original sample. Given the characteristics of this
group (for example, a high school graduation rate of less than 50%) lower match rates than
the general population are unsurprising. See Table S13 and Appendix E for further details
on the administrative data. On average, subjects within the at-risk disruptive sample are
missing two out of the seventeen years. The robustness checks in Table S16 of Appendix
F use different methods of dealing with unmatched years, including imputation, and the

results are unchanged.

II. Impact of the program
A.  Specifications
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In Tables 2 - 5, we estimate the impact of the program using a simple comparison of
means. We report p-values calculated using a permutation test of the difference in means, '3
and we also provide the coefficient estimate from a regression controlling for initial
treatment group imbalances.!* We estimate intention to treat effects. Robustness checks
are presented in Appendix F. When discussing results, we compare the size of the impact
to the difference between the disruptive (those randomized into treatment and control)
group and the non-disruptive group to provide some idea of the scale of impact.

While our sample size is small, we have power to rule out reasonable sized effects
in almost all cases where we find no effect. In Tables 2 — 5, we include a minimum
detectable effect equal to 1.65 times the standard error of the estimate of the difference

between the treatment and control group.

B. Adolescence and Young Adulthood

Table 2 shows the treatment impacts during early adolescence, Table 3 shows the
treatment impacts in late adolescence, and Appendix D shows the distributions by group
for the different skills. Overall, we find that the treatment has a significant impact on non-
cognitive skills, but no measurable impact on verbal 1Q. School performance is only
improved in late adolescence, potentially due to improved non-cognitive skills. This is

consistent with the intervention’s targeting of non-cognitive skills only.

13 In the permutation test (also referred to as a randomization or re-randomization test), the treatment group
assignment was randomly re-assigned 5000 times, and the simple difference in means (or proportions) was
calculated for each draw. The p-value is the proportion of draws that have a difference in means as large (in
absolute value) as the difference observed in the true sample.

' Note that since randomization was carried out at the individual level (within schools), and control and
treatment participants are present in each school, neither fixed effects nor clustering are necessary, and they
do not substantially change the treatment estimate or the standard errors (Appendix F). There were 78 schools
in 1984, and the average number of children in the experimental group in each school is three. In 29 of the
schools, there is only one child per school. The fixed effect specification in the appendix includes the entire
ELEM sample so that there are sufficient observations to estimate fixed effects without dropping
observations.
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TABLE 2. EARLY ADOLESCENT OUTCOMES

. Non-. Treatment Detectable  p-value  Treatment
Control Treatment dlSI'l:lpthe minus effect Trea.tment effect on Observ-
mean mean minus Control (absolute minus averages  ations

Control value) Control (OLS)

)] ) 3) 4) 3) (6) (D 8)

Trust 0.00 0.15 0.30 0.16 0.11 0.02 0.18 243
(0.03) (0.06) (0.04) (0.07) (0.07)

Aggression Control ~ -0.01 0.14 0.41 0.15 0.13 0.05 0.14 248
(0.04) (0.07) (0.04) (0.08) (0.08)

Attention Control -0.01 0.15 0.37 0.16 0.14 0.06 0.17 248
(0.04) (0.07) (0.05) (0.08) (0.08)

Sociability 0.01 -0.07 0.13 -0.08 0.11 0.27 -0.04 248
(0.03) (0.07) (0.04) (0.07) (0.07)

Self Esteem 0.00 0.03 0.20 0.03 0.12 0.68 0.04 232
(0.04) (0.06) (0.04) (0.07) (0.08)

Altruism 0.00 -0.11 0.11 -0.11 0.18 0.32 -0.09 248
(0.06) (0.09) (0.06) 0.11) 0.11)

Verbal IQ 8.57 8.54 0.61 -0.03 0.61 0.95 0.18 204
(0.19) (0.35) (0.19) (0.37) (0.39)

Grades -0.01 0.11 0.39 0.11 0.23 0.42 0.17 220
(0.07) (0.12) (0.08) (0.14) (0.15)

Special education 0.21 0.20 -0.12 0.00 0.08 0.96 -0.03 250
(0.02) (0.04) (0.02) (0.05) (0.05)

Years held back 0.26 0.26 -0.16 0.00 0.09 0.96 -0.04 250
(0.03) (0.04) (0.02) (0.05) (0.05)

Ever held back 0.40 0.39 -0.20 0.01 0.11 1.00 -0.05 250
(0.04) (0.06) (0.03) (0.07) (0.07)

Notes : Standard errors in parentheses. Each cell of column (1) provides the mean of the control group, and column
(2) the mean of the treatment group. Column (3) provides the raw difference between the non-disruptive and the
control group, column (4) the raw difference of the treatment and control group (ITT), column (5) gives the minimum
detectable effect using a one-sided t-test (1.65*SE of column 4), column (6) gives the p-value of the T-C difference
using a permutation (randomization) test. Column (7) is the conditional treatment effect from an OLS regression
controlling for baseline differences between the treatment and control groups, with robust standard errors. Column
(8) gives the number of observations in the treatment and control groups. The non-disruptive group is composed of
those children who scored below the 70th percentile of anti-social behavior on the initial questionnaire in 1984. This
non-disruptive group did not participate in the randomized evaluation and serves as a reference group.

Non-cognitive skills: Treatment has a significant impact on non-cognitive skills: in

early adolescence, Aggression Control is higher in the treatment group (0.15 standard

16



deviations, p=0.05; about 37% of the difference between the disruptive and non-disruptive
sub-samples), Attention Control is higher (0.16 standard deviations, p=0.06; about 43% of
the difference between the disruptive and non-disruptive sub-samples), and Trust is higher
(0.16 standard deviations, p=0.02; about 52% of the difference between disruptive and
non-disruptive). The intervention had no measurable impact on Altruism!> or Friendliness,
contrasted with the effect on Trust, suggesting social skills should be decomposed from a
more general measure of pro-sociality.

We find persistent effects of the intervention on non-cognitive skills. In late
adolescence, treatment had a significant impact on Aggression Control (0.19 standard
deviations, p=0.04; 70% of the gap between the disruptive and non-disruptive sub-
samples) and Trust (0.18 standard deviations, p=0.04; 69% of the gap between disruptive
and non-disruptive sub-samples).

Cognitive skills and school performance: In early adolescence, there is no impact
on IQ scores, grades, repeating a grade, or being placed in a Special Education Class. This
is in line with what might be expected given the nature of the program: a focus on social
abilities and self-control and an absence of intervention on cognitive skills. However, in
contrast to the early adolescent period, in late adolescence we observe a large impact on
school performance: Grades (0.22 standard deviations, p=0.10; almost half of the gap
between disruptive and non-disruptive sub-samples), the likelihood of ever having
repeated a grade (15 percentage points, p=0.03; 65% of the gap between disruptive and
non-disruptive sub-samples) and years in Special Education (10 percentage points, p=0.11;

40% of the gap between disruptive and non-disruptive groups).

15 We cannot exclude differences in Altruism smaller than the difference between the non-disruptive and the
control groups, in part because the difference between the non-disruptive and control groups is quite small.
The small size of this initial difference, however, combined with the estimate of altruism in the treatment
group as being lower than that in the control group, supports our contention below that increased altruism is
unlikely to be a channel of impact.
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TABLE 3. LATE ADOLESCENT OUTCOMES

. Non-. Treatment Detectable p-value Treatment
Control Treatment dlSI'l:lpthe minus effect Trea.tment effect on Observ-
mean mean minus Control (absolute minus averages  ations

Control value) Control (OLS)

(D 2) 3) 4) 3) (6) )] 8)

Trust -0.04 0.14 0.25 0.18 0.14 0.04 0.19 213
(0.05) (0.07) (0.04) (0.09) (0.09)

Aggression Control  -0.01 0.17 0.27 0.19 0.15 0.04 0.15 213
(0.05) (0.07) (0.04) (0.09) (0.09)

Attention Control 0.00 0.04 0.25 0.04 0.15 0.65 0.00 210
(0.05) (0.07) (0.05) (0.09) (0.09)

Sociability 0.01 0.02 0.12 0.01 0.11 0.83 0.05 213
(0.04) (0.06) (0.04) (0.07) (0.07)

Self Esteem -0.01 -0.01 0.13 0.00 0.11 0.98 0.01 202
(0.03) (0.06) (0.04) (0.07) (0.07)

Altruism 0.00 -0.04 -0.02 -0.04 0.20 0.74 -0.08 199
(0.06) (0.11) (0.07) (0.12) (0.13)

Grades -0.01 0.21 0.44 0.22 0.22 0.10 0.27 215
(0.07) (0.11) (0.08) (0.13) (0.13)

Special education 0.46 0.36 -0.25 -0.10 0.10 0.11 -0.14 248
(0.03) (0.05) (0.03) (0.06) (0.06)

Years held back 0.60 0.50 -0.26 -0.10 0.10 0.12 -0.14 249
(0.03) (0.06) (0.03) (0.06) (0.06)

Ever held back 0.77 0.62 -0.23 -0.15 0.10 0.03 -0.17 249
(0.03) (0.06) (0.04) (0.06) (0.07)

Notes : Standard errors in parentheses. Each cell of column (1) provides the mean for the control group, and
column (2) the mean of the treatment group. Column (3) provides the raw difference between the non-disruptive
and the control group, column (4) the raw difference of the treatment and control group (ITT), column (5) gives
the minimum detectable effect using a one-sided t-test (1.65*SE of column 4), column (6) gives the p-value of
the T-C difference using a permutation (randomization) test. Column (7) is the conditional treatment effect from
an OLS regression controlling for baseline differences between the treatment and control groups, with robust
standard errors. Column (8) gives the number of observations in the treatment and control groups. The non-
disruptive group is composed of those children who scored below the 70th percentile of anti-social behavior on
the initial questionnaire in 1984. This non-disruptive group did not participate in the randomized evaluation and
serves as a reference group.

Table 4 provides the estimates for impact in young adulthood on self-reported
questionnaire data and administrative data. We find beneficial impacts on self-reported
economic outcomes and group membership, and we confirm previous research finding

impacts on crime and schooling.
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TABLE 4. YOUNG ADULT OUTCOMES

Non- Treatment Detectable p-value Treatment
Control Treatment disruptive renin © effect  Treatment effecton Observ-
mean mean minus Contlif)l (absolute minus averages  ations
Control value) Control (OLS)
)] 2) 3) 4) 3) (6) )] ®)
Group membership 0.22 0.38 0.13 0.16 0.11 0.02 0.15 159
(0.03) (0.07) (0.04) (0.07) (0.08)
Percent of years
occupied fulltime 0.77 0.83 0.06 0.06 0.09 0.25 0.11 153
(0.03) (0.04) (0.03) (0.05) (0.06)
Percent of years
receiving transfers 0.14 0.10 -0.07 0.04 0.07 0.39 -0.05 153
(0.02) (0.03) (0.02) (0.04) (0.04)
Post-secondary
education 0.13 0.07 0.14 -0.06 0.09 0.40 -0.04 159
(0.03) (0.04) (0.04) (0.06) (0.05)
Voted (2001) 0.49 0.48 0.06 0.01 0.15 1.00 0.01 147
(0.05) (0.08) (0.05) (0.09) (0.10)
Volunteered (2001) 0.38 0.45 -0.08 0.07 0.15 0.46 0.07 148
(0.05) (0.08) (0.05) (0.09) (0.10)
Number of crimes
committed by age 24
(administrative data) 2.15 1.13 -1.47 -1.02 1.21 0.17 -1.09 250
(0.43) (0.36) (0.29) (0.73) (0.58)
Secondary school
diploma (administrative
data) 0.31 0.45 0.27 0.14 0.11 0.05 0.19 250
(0.03) (0.06) (0.04) (0.07) (0.08)

Notes: Standard errors in parentheses. Each cell of column (1) provides the mean for the control group, and column (2) the
mean of the treatment group. Column (3) provides the raw difference between the non-disruptive and the control group,
column (4) the raw difference of the treatment and control group (ITT), column (5) gives the minimum detectable effect
using a one-sided t-test (1.65*SE of column 4), column (6) gives the p-value of the T-C difference using a permutation
(randomization) test. Column (7) is the conditional treatment effect from an OLS regression controlling for baseline
differences between the treatment and control groups, with robust standard errors. Column (8) gives the number of
observations in the treatment and control groups. The non-disruptive group is composed of those children who scored below
the 70th percentile of anti-social behavior on the initial questionnaire in 1984. This non-disruptive group did not participate
in the randomized evaluation and serves as a reference group.
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Economic outcomes: We rely on the tax data for income calculations, but we
provide two estimates from the young adult surveys as supplementary evidence. Treatment
subjects reported more years spent fulltime occupied in school or work and fewer years
spent relying on social transfers, though neither of these findings reach thresholds of
significance in the permutation test.

Group membership: The program increased membership in social groups as
young adults (ages 21-26). Treatment subjects were 16 percentage points more likely to
belong to a group (such as cultural or recreational groups) than control subjects (p=0.02).

Other self-reported outcomes: There was no consistent impact on post-secondary
education, volunteering or voting, and the data are insufficiently precise to measure
impacts on friendships, health violent behavior, stealing, fraud, depression, or self-esteem.

Crime and School completion: To perform the cost-benefit analysis we re-
examine the impact of the program on school completion and criminal records at age 24,
as these estimates are used in the cost-benefit analysis. Our analyses confirm the previous
analyses concerning school completion and criminal behavior (Boisjoli et al. (2007), and
Vitaro et al. (1999, 2012)). The results of the analyses for secondary school completion
indicate that participants in the treatment group were 14 percentage points more likely to
receive a secondary school diploma than participants in the control group. The results for
criminal behavior suggest that the treatment group committed around one fewer crime per

person compared to the control group.

C. Adult tax data: ages 20-39

Using the administrative data from Statistics Canada, We find large impacts on
adult social and economic outcomes. In particular, we find increased employment,
marriage, and reduced social transfer receipt. Figure 2 provides a visualization of these

impacts, along with increased school completion, compared to the non-disruptive group.
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FIGURE 2. SUMMARY OF PRINCIPAL IMPACTS

Notes: The non-disruptive group is composed of those children who scored below the 70th percentile of anti-social
behavior on the initial questionnaire in 1984. This non-disruptive group did not participate in the randomized evaluation
and serves as a reference group.

Labor market outcomes: In Table 5 we show the impact of the intervention on
employment and income. Individual income is composed of wage income, self-
employment income, investment income, and other income (as well as some other very
small categories not detailed here). To have a unified measure of the labor market effects,
we combine wage income and self-employment income into earnings. Treatment subjects
had non-zero income from employment (a proxy for employment status) for 2.2 more years
than control group subjects (14.9 years in the treatment group and 12.7 years in the control
group, p=0.03) about half the difference between the non-disruptive and control groups.
Annual income from employment in the treatment group was 5708 § CAD, almost 20%,
higher than that in the control group ($ 28,752 vs $ 34,459, p=0.08), redressing the gap
between the disruptive group and the non-disruptive group by about 50% (measured annual
income from employment is not conditional on being employed). Figure 3 shows that the
increase in income from employment is not driven entirely by participation: the entire
distribution of the treatment group (red) is shifted towards the non-disruptive group
(green). As with other tax variables, the raw differences tend to be lower in point value
than the estimates adjusting for treatment group imbalances or the other robustness checks
given in the appendix. In the interest of providing a conservative estimate, we focus on the

raw differences and use those values in the cost-benefit analysis. As shown in column 8 of
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Table 5, most of the differences are statistically significant after controlling for covariates

and group imbalances.

TABLE 5A. ADULT OUTCOMES

Non- Treatment Detectable p-value Treatment
Control Treatment disruptive minus effect = Treatment effecton Observ-
mean mean minus Control (absolute minus averages  ations
Control value) Control (OLS)
: 0] 2) 3) 4) 3) (6) )] (8)
Household income 61480 69950 25534 8469 8568 0.11 12172 245
(2611)  (4855) (3881) (5193) (5532)
Individual income 35027 40050 9571 5023 5090 0.10 7010 245
(1569)  (2813) (1963) (3085) (3241)
Years with any
employment
income 12.7 14.9 3.1 2.2 1.6 0.03 2.8 245
(0.5) (0.8) (0.5) (1.0) (0.9)
Employment
income 28752 34459 11180 5708 5442 0.08 8091 245
(1681)  (2996) (2079) (3298) (3414)
Years contributing
to unemployment
insurance 11.9 13.9 2.9 2.0 1.6 0.04 2.7 245
(0.5) (0.8) (0.5) (1.0) (0.9)
Contributions to
unemployment
insurance 419 489 126 70 72 0.11 102 245
(23) 37 (24) (44) (44)
Years receiving
social benefits 3.9 2.8 2.1 -1.1 1.3 0.16 -1.7 245
0.4) 0.5) (0.4) (0.8) 0.7)
Amount of social
benefits 2436 1507 -1488 -929 817 0.06 -1322 245
277 (333) (225) (495) (425)

Notes: Each cell of column (1) provides the mean for the control group, and column (2) the mean of the
treatment group. Column (3) provides the raw difference between the non-disruptive and the disruptive group,
column (4) the raw difference of the treatment and control group (ITT), column (5) gives the minimum
detectable effect using a one-sided t-test (1.65*SE of column 4), column (6) gives the p-value of the T-C
difference using a permutation (randomization) test. Column (7) is the conditional treatment effect from an
OLS regression controlling for baseline differences between the treatment and control groups, with robust
standard errors. The non-disruptive group is composed of those children who scored below the 70th percentile
of anti-social behavior on the initial questionnaire in 1984. This non-disruptive group did not participate in the
randomized evaluation and serves as a reference group. Those who scored above the 70th percentile were
randomized into either the treatment or control groups. Employment income includes self-employment.
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TABLE 5B. ADULT OUTCOMES, CONTINUED

. Non—. Treatment Detectable p-value  Treatment
Control Treatment dlsmptlve minus effect Trea.tment effect on Observ-
mean mean minus Control (absolute minus averages  ations
Control value) Control (OLS)
)] 2) 3) 4) 3) (6) () 8)
Years contributing to
professional org 5.9 7.8 1.5 2.0 1.5 0.04 2.5 245
0.5) (0.8) (0.6) 0.9) 0.9)
Amount contributed to
professional org 226 332 65 106 86 0.04 130 245
(20) (50) 31 (52) (57)
Ever reported married 0.18 0.32 0.10 0.15 0 0.01 0.16 245
(0.03) (0.06) (0.04) (0.06) (0.07)
Charitable
contributions 9 43 26 34 25 0.03 31 245
2 24 (16) (15) (22)
Children 0.79 0.81 0.19 0.02 0 0.87 0.02 245
(0.06) (0.08) (0.06) (0.11) (0.10)
Tuition 109 98 103 -11 92 0.86 6 245
(€20) (35) (38) (56) (42)
Home deduction 0.01 0.01 0.01 0.00 0 0.75 0.00 245
(0.00) (0.01) (0.00) (0.01) (0.01)
Pension contributions 672 674 514 3 350 0.99 53 245
(119 (143) (164) (212) 194

Notes: Each cell of column (1) provides the mean for the control group, and column (2) the mean of the treatment
group. Column (3) provides the raw difference between the non-disruptive and the disruptive group, column (4) the
raw difference of the treatment and control group (ITT), column (5) gives the minimum detectable effect using a
one-sided t-test (1.65*SE of column 4), column (6) gives the p-value of the T-C difference using a permutation
(randomization) test. Column (7) is the conditional treatment effect from an OLS regression controlling for baseline
differences between the treatment and control groups, with robust standard errors. The non-disruptive group is
composed of those children who scored below the 70th percentile of anti-social behavior on the initial questionnaire
in 1984. This non-disruptive group did not participate in the randomized evaluation and serves as a reference group.
Those who scored above the 70th percentile were randomized into either the treatment or control groups.
Employment income includes self-employment.
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FIGURE 3. AVERAGE ANNUAL EMPLOYMENT INCOME

Notes: Figure shows the distribution of average annual employment income, including self-employment, for
the control, treatment, and non-disruptive groups. The non-disruptive group is composed of those children
who scored below the 70th percentile of anti-social behavior on the initial questionnaire in 1984. This non-
disruptive group did not participate in the randomized evaluation and serves as a reference group.

Insurance outcomes: Treatment subjects relied less on social transfers. Over the
entire period, yearly social transfers were $ 929 (almost 40%) lower than in the treatment
group (p=0.06) and the gap with the non-disruptive group reduced by about 60%.
Treatment subjects were also more likely to contribute to unemployment insurance than
the control subjects, which is likely a direct result of higher employment due to automatic
contributions.

Social outcomes: Treatment subjects also paid $106 more in dues each year to a
professional organization such as a union ($332 vs $226, p=0.04), and did so for almost 2
more years than control subjects (7.8 vs 5.9, p=0.04). Treatment subjects were also 15
percentage points more likely to ever have been married (32% vs 18%, p=0.01), including

common-law couples.
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The above impacts are all robust to different specifications and tests presented in
Appendix F. In contrast, the impact on charitable donations is not robust and we do not
find any impacts on tuition deductions, home deductions, pension contributions or
childbearing. The lack of robust impact on charitable donations, compared to the positive
impact on participation in professional groups reinforces the distinction between altruism
and trust as separate skills. Here, we see that the intervention targeted at social skills,
increased trust, but not altruism, in childhood and adolescence, and group membership,
but not volunteering, in young adulthood, and labor market outcomes, but not charitable
giving, in adulthood.

Overall, treatment subjects live in households with higher income. This is partly
due to composition, as they are more likely to be married, but more than half of the
difference is due to higher individual earnings. In raw differences, the households of the
treatment group reported 8,569 § CAD more in total income. Of this, 5,023 $§ CAD comes

from increased individual income for the treatment individuals.

D. Discussion of the channels of impact

The main component of the experiment was to expose the treated children to a 2-
year training in self-control and social skills, and the training included direct contact with
children with well-developed skills. It is possible that the treatment effect could be due to
peer effects, linked to role models or friendships developed during the training that have
persisted through their lives, rather than to the social skills training. We cannot completely
disentangle those two aspects of the program; however, the pattern of impact suggests that
the training was of primary importance. The skills that were the most changed were those
that the training directly targeted (and are also highly correlated to economic outcomes).
There was no impact on Friendliness, which could be expected if interactions with pro-
social peers were responsible for behavior changes. Finally, if the interactions with the
pro-social peers were critically important, we might have expected an initial impact in
grades and school performance consistent with previous studies looking at peer effects on

educational performance (see Sacerdote 2011 for a review). The fact that we do not find
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an initial impact on grades - and only an impact in the later adolescence — is better
explained by reducing the disruptive behavior that can be a barrier to schooling than peer
effects. Note that school performance is correlated to Attention Control as shown in
Appendix Table S 12.

The experiment also included two components with parents and teachers. Appendix
Table S22 shows that there was no impact on parent behavior, so parents did not
dramatically change their parenting in response to the parent training. The teacher training
was quite light to begin with (two meetings) and only half the teachers agreed to
participate, suggesting that the teacher training is not the primary driver of impact.

The sequence of impacts over the life course — non-cognitive skills in childhood,
school performance in adolescence, then lower criminal behavior, higher earnings, and
increased insurance as adults - is consistent with the hypothesis that improved non-
cognitive skills lead to improved adult outcomes, even in the absence of changes in
cognitive skills. While the intervention looks “small” based on hours of training involved,
the large effect on adult economic outcomes is consistent with the observed magnitude of
the impact on non-cognitive skills during adolescence, and with the literature showing the
strong associations between self-control and social skills with economic outcomes. Several
longitudinal studies following cohorts from childhood to adulthood have shown that self-
control is highly correlated with wealth and labor market outcomes (Moffit et al., 2010,
Duckworth et al. 2012, Vergunst et al. 2019). It has been also established that social skills,
and especially trust and perspective taking (e.g., the ability to attribute mental states to
others based on their behavior that was an important component of the training program
on social skills) display very high returns on the labor market (Deming, 2017). Those
findings are also consistent with the growing literature on the impact of trust on community

or country-level economic outcomes.!® Finally, while we cannot isolate the causal effect

16 There is a flourishing literature on the importance of the contribution of trust to community or country-
level outcomes, such as income per capita (Knack and Keefer 1997, Algan and Cahuc 2010), formation of
large organizations (La Porta et al. 1997), trade (Guiso et al. 2009), state intervention (Aghion et al. 2010).
Recent studies show that inter-generational mobility is highly correlated with social capital at the local level,
measured by voter turn-out or civic associations in US districts (Chetty et al. 2014). Our paper is also related
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of self-control and social skills, we provide suggestive evidence about which skills are
more closely connected to which outcomes in the Appendix G. Aggression Control is more
closely connected to reduced crime, Attention Control is more closely connected to school
performance and secondary school completion, and Trust is most closely connected to
labor market outcomes and group membership. Increased marriage in the treatment group

is not well explained by any of the skills.

II1. Cost-effectiveness, Benefit to cost ratio, and Rate of Return

To provide information about the adult impact of investment in childhood behavioral
interventions, we compare the cost of the intervention to the impact of the intervention
under a set of conservative assumptions and provide a sensitivity analysis. Under these
assumptions laid out in Appendix H, the total program cost per offer was around $ 10,855
per offer in 2020 CAD.!” In terms of overall program costs and potential target populations,
recall that the impact estimates are based on the group that was initially targeted, that is,
the most disruptive 30% of boys from low SES schools, so the total cost of a program
based on this evaluation and its target group would be of a smaller magnitude than one that
targeted the entire population or a larger group.

We first calculate how much each increment of benefit “cost” with this intervention.
For example, how much would it cost, using this program, to avert one crime? Or, how
much would it cost to bring one more student to high school graduation? This type of
estimate of cost-effectiveness measures the effectiveness of a program in terms of the cost

of attaining a desired outcome and is simply the size of the impact in countable terms (e.g.,

to a growing literature on the formation of trust either through teaching practices (Algan et al. 2013) or long-
run historical events (Nunn and Wantchekon 2011, Guiso et al. 2016)

17 Our estimate of the total cost per person using 2011 data on salaries was $9,327 in 2011 CAD. To provide
a figure closer to current policy budgets, we convert to 2020 CAD using the average inflation rate over this
period (1.7%) and do not account for the time value of money. This yields $10,855 in 2020 CAD, which is
an estimate of what it would cost in 2020, per offer, to implement such a program. This contrasts with the
comparison of costs and benefits, which must account for the time value of money (using a 3% discount
rate), and so the cumulative cost of the program varies over time. This is because, for the cost-benefit
analysis, we take the cost of foregoing other possible uses of money into account. We also use the discount
rate of 3% on benefits, both monetary and non-monetary, to reflect this time preference. The sensitivity
analysis in Appendix H provides estimates under 2% and 5% discount rates.
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the total number of crimes avoided) divided by the total cost. This estimate does not rely
on monetizing the value of the outcomes and can be used for making comparisons between
programs that have similar policy goals (Dhaliwal et al. 2013). Table 6 provides the main
results on cost-effectiveness for criminality, education, and labor market outcomes. We
estimate that the cost of averting one crime through this program was a bit over $5,000,'8
enabling one more student to achieve secondary school graduation cost approximately
$59,000, ensuring that one student never repeated a grade was $63,000, avoiding one year
of special education assignment was $19,000, avoiding one year of social transfer receipt
was almost $10,000, and ensuring one more year of employment (non-zero earnings) cost

around $5,000.

TABLE 6. COST-EFFECTIVENESS ANALYSIS

Cost in 2020 CAD
Program per offer $10 855
Averting one crime $5112
One more secondary diploma $58 675
Avoiding ever repeating a grade $62 745
Avoiding one year of special education $19111
One less year of relying on social benefits $9 868
One more year of employment $4 934

Notes: Treatment effects taken from raw differences, using a discount rate of 3%. The cost of the program
does not account for the time value of money, but is the estimate of the original cost of the program,
accounting for inflation. We assume that the treatment effect on crime fades by 10% per year and
disappears at age 35.

However, the program impacted several outcomes at once, and to measure the
returns of the program it is useful to consider a measure that compares the cost and benefits
overall, and monetizing each benefit of the program is one way to do this. As detailed in
Appendix H, we use several data sources to monetize the value of the benefits to the

individual and to society, in order to provide a comparison of those benefits to the cost of

'8 This method of estimating cost-effectiveness does not depend on the value of the outcome. Here, we
answer the question, "Using this program, how much does it cost to avoid one crime?" Further below, we
try to value the program in terms of the value of the outcome. For example, in Appendix H we estimate a
lower bound cost to society per crime of $1,912 in 2003 CAD based on administrative data police costs.
Thus the cost of avoiding one crime using MLES crime is $5,000, and the benefit of avoiding one crime is
the cost (a lower bound) that society will not have to pay ($1,912). In isolated case of crime, the cost/benefit
analysis may not be favorable (though our social cost of crime estimates are a lower bound), but in our
analysis below we include all benefits to give a more accurate picture of the returns to our program.
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the program. Using a discount rate of 3%, we calculate the net present value of the costs
and the stream of benefits in each year. The benefits of the program considered for the
analysis are the reduced educational cost (reduced grade repetition and special education
assignment), reduced crime (arrest and court costs), reduced social transfers, and increased
employment income. Another benefit is increased secondary school graduation, but we do
not monetize this separately from the crime and employment income results. We also do
not consider other, more difficult to monetize, benefits such as the social benefit of
employment or the cost of crime to victims. The details of the empirical approach are
presented in Appendix H. We provide results until age 39 (the last year for which we have

tax data available).

TABLE 7. ESTIMATED RETURNS TO INTERVENTION AT AGE 39

Cost per offer (including time value of money) $12 814

All benefits, including income, discounted

Benefits $141 996
IRR 17%
For every dollar spent, total benefits are $11
Breakdown % from education savings 4%
% from crime savings 5%
% from increased earnings 80%
% from social transfer savings 12%

Taxpayer benefits only, discounted

Benefits $28 909
IRR 8%
For every dollar spent, social benefits are $2
Breakdown % from education savings 17%
% from crime savings 23%
% from social transfer savings 60%

Notes: Table shows comparison of discounted cumulative costs and benefits at age 39. All cost
and benefit figures use a 3% discount rate. Overall benefits includes increased earnings, reduced
social transfers, reduced schooling costs (repetition and special education) and reduced
criminality. Taxpayer benefits exclude increased earnings as a benefit.
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Table 7 presents the results under the base case (a 3% discount rate). If benefits
end at age 39, then there is an overall benefit of 11 dollars per dollar invested. Policymakers
may also be interested in the taxpayer benefit, that is, excluding the labor market returns
to the individual. Considering only financial expenditures avoided by the taxpayer, each
dollar spent yields 2 dollars in reduced spending if benefits stop at age 39. Considering
only social benefits, taxpayer investments would have been recouped by age 24. For a
visualization of the incurred costs and benefits by age, see Figure 4, showing that until
early adulthood the benefits primarily come from reduced crime and schooling
expenditures. We begin counting labor market benefits and reduced social transfers at age
20, and they rapidly overtake other benefits in size. This underscores the importance of
long-run follow up as net benefit to society is negative for the first decade after the
program. A sensitivity analysis for different discount rates is presented in Appendix H.
Note that this estimate is a lower bound, given that we do not include benefits that have
value but are difficult to monetize (such as the cost of crime to victims) and do not include

benefits beyond age 39.

Panel A. Cost and benefit flows until age 39 Panel B. Net accumulated social expenditure

benefits
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Notes: The left-hand figure shows the estimated costs and benefits per year from the program, by type of
flow. Note that since the employment income benefit impact presented in the paper is an average over
time, the benefit is blocky. The right-hand figure shows the net accumulated social benefits over time (that
is, accumulated benefits minus accumulated costs at each age), which becomes positive around age 24.

Finally, to provide policymakers with an idea of the potential policy value of
programs like this one, we provide an estimate of the overall internal rate of return of the
intervention program in this sample.!” We calculate an IRR of 17% if the labor market
benefits are included, and 8% if only taxpayer benefits are considered.

Our estimates are of roughly equivalent magnitude to programs that included
cognitive and non-cognitive elements. Chetty et al (2011) use data from Project STAR to
estimate that children randomly assigned to classrooms with more experienced teachers
(with no targeted training or special curriculum) had a USD$1,093 increase in yearly
earnings at age 27. This is equivalent to USD$1,257 in 2020, which is equivalent to 1,684
$CAD in 2020. Based on our tax data, we estimate that the increased earnings from age 20
until age 39 are about 5,023 $CAD (Table 5). Our estimates are roughly three times as
high as the Chetty et al estimates, which is unsurprising given that the “intervention” in
Project STAR was not targeted to children most likely to have behavioral problems and
was also much lighter. A closer program to MLES is the Perry Preschool Program, where
Heckman et al (2010) estimate an annualized rate of return of 7-10%. If we assume that
for MLES costs of around 10,800 SCAD were incurred at age 10, and total benefits at age
39 were 142,000 SCAD, this yields an annualized return of just under 9%. In addition, in
the Perry Preschool Program, boys had increased income of around 20%, which is very

close to our finding here.

IV. Conclusion

19 Note that periods of cost and periods of benefit do not overlap, so the internal rate of return is the rate of
return that solves the following equation:

t=2 T

—C; B,
2(1 T IRRY Z(l FIRRYE - ©
t=0 t=7

where T is equal to 32 (up to age 39).
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Working with a unique dataset matched to administrative tax records, we find that
an intensive prevention program for disruptive boys conducted in low-socioeconomic
neighborhoods of Montreal in the 1980s and focused exclusively on non-cognitive skills
led to improvements over the life course. We find statistically and economically significant
increases in adult economic (employment, wages and reduced social expenditure) and non-
economic outcomes (marriage, and social group membership).

To understand the magnitude of these effects on adult outcomes, we evaluate how
the program affected cognitive and non-cognitive skills during adolescence and early
adulthood. We show that this intervention significantly increased self-control and trust in
early adolescence, and that these effects persisted and were followed by subsequent
improvement in education and social outcomes during late adolescence and early
adulthood.

This finding is an important and unique contribution to the literature: in no other case
has a randomized prevention trial for disruptive children at school-entry been linked to
adult administrative data, providing causal evidence that investment in non-cognitive skills
in early elementary school can have substantial individual and social benefits in adulthood.

While the large positive impact on the life trajectories of at-risk children is itself
sufficient to justify public support of prevention programs such as the program we
evaluated, they are also attractive from a strict efficiency perspective. Under a variety of
reasonable and conservative assumptions, investments in childhood yield reasonable
returns for taxpayers in terms of reduced expenditure on schooling (special education and
grade repetition), delinquent behavior, and social transfers. The taxpayer may also have an
interest in fostering better labor market integration and higher earnings for individuals.

When increased earnings are considered, the returns to the program are very large.

REFERENCES

Aghion, Philippe, Yann Algan, Pierre Cahuc, and Andrei Shleifer. 2010. "Regulation and
distrust." The Quarterly Journal of Economics 125(3): 1015-1049.

Alan, Sule, Teodora Boneva, and Seda Ertac. 2019. "Ever failed, try again, succeed better: Results
from a randomized educational intervention on grit." The Quarterly Journal of Economics 134(3): 1121-
1162.

32



Algan, Yann, and Pierre Cahuc. 2010. "Inherited trust and growth." American Economic
Review 100(5): 2060-2092.

Algan, Yann, and Pierre Cahuc. 2014. "Trust, growth, and well-being: New evidence and policy
implications." In Handbook of Economic Growth, vol. 2, edited by Philippe Aghion and Steven Durlauf, 49-
120. Amsterdam: Elsevier.

Algan, Yann, Pierre Cahuc, and Andrei Shleifer. 2013. "Teaching practices and social
capital." American Economic Journal: Applied Economics 5(3): 189-210.

Almlund, Mathilde, Angela Lee Duckworth, James Heckman, and Tim Kautz. 2011. "Personality
psychology and Economics." In Handbook of the Economics of Education, vol. 4, edited by
Eric A. Hanushek, Stephen J. Machin and Ludger Woessmann, 1-181. Amsterdam: Elsevier.

Currie, Janet, and Douglas Almond. 201 1. "Human capital development before age five." In Handbook
of Labor Economics, vol. 4, edited by Orley Ashenfelter and David Card, 1315-1486. Amsterdam: Elsevier.

Banfield Edward, C. 1958. The Moral Basis of a Backward Society. New York: Free Press.

Bierman, Karen L., John Coie, Kenneth Dodge, Mark Greenberg, John Lochman, Robert
McMohan, Ellen Pinderhughes, and Conduct Problems Prevention Research Group. 2013. "School
outcomes of aggressive-disruptive children: Prediction from kindergarten risk factors and impact of the Fast
Track prevention program." Aggressive Behavior 39(2): 114-130.

Blattman, Christopher, Julian C. Jamison, and Margaret Sheridan. 2017. "Reducing crime and
violence: Experimental evidence from cognitive behavioral therapy in Liberia." American Economic
Review 107(4): 1165-1206.

Boisjoli, Rachel, Frank Vitaro, Eric Lacourse, Edward D. Barker, and Richard E. Tremblay. 2007.
"Impact and clinical significance of a preventive intervention for disruptive boys: 15-year follow-up." The
British Journal of Psychiatry 191(5): 415-419.

Borghans, Lex, Angela L. Duckworth, James J. Heckman, and Bas Ter Weel. 2008. "The economics
and psychology of cognitive and non-cognitive traits." Journal of Human Resources 43(4): 972-1059.

Butler, Jeffrey V., Paola Giuliano, and Luigi Guiso. 2016. "The right amount of trust." Journal of the
European Economic Association 14(5): 1155-1180.

Camp, Bonnie W., Gaston E. Blom, Frederick Hebert, and Willian J. van Doorninck. 1977. “Think
Aloud”: A program for developing self-control in young aggressive boys." Journal of Abnormal Child
Psychology 5(2): 157-169.

Campbell, Frances, Gabriella Conti, James J. Heckman, Seong Hyeok Moon, Rodrigo Pinto,
Elizabeth Pungello, and Yi Pan. 2014. "Early Childhood Investments Substantially Boost Adult
Health.” Science 343(6178): 1478-1485.

Campbell, Frances A., Craig T. Ramey, Elizabeth Pungello, Joseph Sparling, and Shari Miller-
Johnson. 2002. "Early childhood education: Young adult outcomes from the Abecedarian Project." Applied
Developmental Science 6(1): 42-57.

Canada Department of Justice. 2008. “Costs of Crime in Canada, 2008.” Last modified January 7,
2015. http://www.justice.gc.ca/eng/rp-pr/csj-sic/crime/rrl0 5/a.html

Cartledge, Gwendolyn, and Joanne Fellows Milburn. 1980. Teaching Social Skills to Children:
Innovative approaches. New York: Pergamon Press.

Chetty, Raj, John N. Friedman, Nathaniel Hilger, Emmanuel Saez, Diane Whitmore
Schanzenbach, and Danny Yagan. 2011. "How does your kindergarten classroom affect your earnings?
Evidence from Project STAR." The Quarterly Journal of Economics 126(4): 1593-1660.

Chetty, Raj, Nathaniel Hendren, Patrick Kline, and Emmanuel Saez. 2014. "Where is the land of
opportunity? The geography of intergenerational mobility in the United States." The Quarterly Journal of
Economics 129(4): 1553-1623.

Conduct Problems Prevention Research Group. 2010. “The effects of a multi-year randomized
clinical trial of a universal social-emotional learning program: The role of student and school
characteristics.” Journal of Consulting and Clinical Psychology, 78, 156-168.

Currie, Janet, and Duncan Thomas. 1995. “Does Head Start Make a Difference?” The American
Economic Review 85(3): 341-64.

Deming, David J. 2017. "The growing importance of social skills in the labor market." The Quarterly
Journal of Economics 132(4): 1593-1640.

33



Dhaliwal, Igbal, Esther Duflo, Rachel Glennerster, and Caitlin Tulloch. 2013. "Comparative cost-
effectiveness analysis to inform policy in developing countries: a general framework with applications for
education." Education Policy in Developing Countries 17: 285-338.

Diamond, Adele, W. Steven Barnett, Jessica Thomas, and Sarah Munro. 2007. "Preschool program
improves cognitive control." Science 318,(5855): 1387-1388.

Dobronyi, Christopher R., Philip Oreopoulos, and Uros Petronijevic. 2019. "Goal setting, academic
reminders, and college success: A large-scale field experiment." Journal of Research on Educational
Effectiveness 12(1): 38-66.

Dodge, Kenneth A. 2003. "Do social information-processing patterns mediate aggressive behavior." In
Causes of conduct disorder and juvenile delinquency, edited by Benjamin B. Lahey, Terrie E. Moffitt and
Avshalom Caspi, 254-274. New York: The Guilford Press.

Dodge, Kenneth A., Jennifer Godwin, and Conduct Problems Prevention Research Group. 2013.
"Social-information-processing patterns mediate the impact of preventive intervention on adolescent
antisocial behavior." Psychological Science 24(4): 456-465.

Domitrovich, Celene E., Rebecca C. Cortes, and Mark T. Greenberg. 2007. "Improving young
children’s social and emotional competence: A randomized trial of the preschool ‘PATHS’ curriculum." The
Journal of Primary Prevention 28(2): 67-91.

Duckworth, Angela L. 2011. "The significance of self-control." Proceedings of the National Academy
of Sciences 108(7): 2639-2640.

Duckworth, Angela L., and Martin E.P. Seligman. 2005. "Self-discipline outdoes IQ in predicting
academic performance of adolescents." Psychological Science 16(12): 939-944.

Duckworth, Angela L., David R. Weir, Eli Tsukayama, and David Kwok. 2012. "Who does well in
life? Conscientious adults excel in both objective and subjective success." Frontiers in Psychology 3: 356.

Durlak, Joseph A., Roger P. Weissberg, Allison B. Dymnicki, Rebecca D. Taylor, and Kriston B.
Schellinger. 2011. "The impact of enhancing students’ social and emotional learning: A meta-analysis of
school-based universal interventions." Child Development 82(1): 405-432.

Goldstein, Arnold P., Robert P. Sprafkin, N. Jane Gershaw, and Paul Klein. 1980. Skillstreaming
the Adolescent: A structured learning approach to teaching prosocial skills. Champaign: Research Press
Company.

Guiso, Luigi, Paola Sapienza, and Luigi Zingales. 2009. "Cultural biases in economic exchange?" The
Quarterly Journal of Economics 124(3): 1095-1131.

Guiso, Luigi, Paola Sapienza, and Luigi Zingales. 2016. "Long-term persistence." Journal of the
European Economic Association 14(6): 1401-1436.

Gertler, Paul, James Heckman, Rodrigo Pinto, Arianna Zanolini, Christel Vermeersch, Susan
Walker, Susan M. Chang, and Sally Grantham-McGregor. 2014. "Labor market returns to an early
childhood stimulation intervention in Jamaica." Science 344(6187): 998-1001.

Hawkins, J. David, Elizabeth Von Cleve, and Richard F. Catalano Jr. 1991. "Reducing early
childhood aggression: Results of a primary prevention program." Journal of the American Academy of Child
and Adolescent Psychiatry 30(2): 208-217.

Hawkins, J. David, Rick Kosterman, Richard F. Catalano, Karl G. Hill, and Robert D. Abbott.
2008. "Effects of social development intervention in childhood 15 years later." Archives of Pediatrics and
Adolescent Medicine 162(12): 1133-1141.

Heckman, James J. 2006. "Skill formation and the economics of investing in disadvantaged
children." Science 312(5782): 1900-1902.

Heckman, James, Rodrigo Pinto, and Peter Savelyev. 2013. "Understanding the mechanisms through
which an influential early childhood program boosted adult outcomes." American Economic Review 103(6):
2052-86.

Heckman, James J., Seong Hyeok Moon, Rodrigo Pinto, Peter A. Savelyev, and Adam Yavitz. 2010.
"The rate of return to the HighScope Perry Preschool Program." Journal of Public Economics 94(1-2): 114-
128.

Heller, Sara B., Anuj K. Shah, Jonathan Guryan, Jens Ludwig, Sendhil Mullainathan, and Harold
A. Pollack. 2017. "Thinking, fast and slow? Some field experiments to reduce crime and dropout in
Chicago." The Quarterly Journal of Economics 132(1): 1-54.

34



Howard, Kimberly S., and Jeanne Brooks-Gunn. 2009. "The role of home-visiting programs in
preventing child abuse and neglect." The Future of Children 19(2): 119-146.

Jesness, Carl Frandall, and Robert F. Wedge. 1983. Manual for youth counselors. California
Department of Youth Authority, Program Research and Review Division.

Kautz, Tim, James J. Heckman, Ron Diris, Bas Ter Weel, and Lex Borghans. 2014. "Fostering and
measuring skills: Improving cognitive and non-cognitive skills to promote lifetime success." OECD
Education Working Papers 110.

Kosse, Fabian, Thomas Deckers, Pia Pinger, Hannah Schildberg-Horisch, and Armin Falk. 2020.
"The formation of prosociality: causal evidence on the role of social environment." Journal of Political
Economy 128(2): 434-467.

Kettlewell, Paul W., and Donald F. Kausch. 1983. "The generalization of the effects of a cognitive-
behavioral treatment program for aggressive children." Journal of Abnormal Child Psychology 11(1): 101-
114.

Kovacs, Maria. 1983. The Children's Depression Inventory: A self-rated depression scale for school-
aged youngsters. Pittsburg: University of Pittsburgh School of Medicine.

Knack, Stephen, and Philip Keefer. 1997. "Does social capital have an economic payoff? A cross-
country investigation." The Quarterly Journal of Economics 112(4): 1251-1288.

Lacourse, Eric, Sylvana Co6té, Daniel S. Nagin, Frank Vitaro, Mara Brendgen, and Richard E.
Tremblay. 2002. "A longitudinal-experimental approach to testing theories of antisocial behavior
development." Development and Psychopathology 14(4): 909-924.

LaPorta, Rafael, Florencio Lopez-de-Silanes, Andrei Shleifer, and Robert W Vishny. 1997. “Trust
in Large Organizations.” American Economic Review Papers and Proceedings 87(2): 333-38.

Lorge, Irving, and Robert Ladd Thorndike. 1954. The Lorge-Thorndike Intelligence Tests. Boston:
Houghton, Mifflin.

Ludwig, Jens, and Douglas L. Miller. 2007. "Does Head Start improve children's life chances?
Evidence from a regression discontinuity design." The Quarterly Journal of Economics 122(1): 159-208.

Marsh, Herbert W. 1990. "A multidimensional, hierarchical model of self-concept: Theoretical and
empirical justification." Educational Psychology Review 2(2): 77-172.

McCord, Joan, and William McCord. 1959. "A follow-up report on the Cambridge-Somerville Youth
Study." The Annals of the American Academy of Political and Social Science 322(1): 89-96.

McCord, Joan, Richard E. Tremblay, Frank Vitaro, and Lyse Desmarais-Gervais. 1994. "Boys'
disruptive  behaviour, school adjustment, and delinquency: The Montreal prevention
experiment." International Journal of Behavioral Development 17(4): 739-752.

Mickelson, Larry, Don P. Sugai, Randy P. Wood, and Alan E. Kazdin. 1983. Social skills assessment
and training with children: An empirically based handbook. New York: Plenum Press.

Ministére de I’Education, du Loisir et du Sport. Indicateurs de Gestion 2012-2013: Commissions
Scolaires. Montreal: Government of Quebec, 2014.

Moffitt, Terrie E., Louise Arseneault, Daniel Belsky, Nigel Dickson, Robert J. Hancox, HonaLee
Harrington, Renate Houts, Richie Poulton, Brent W. Roberts, Stephen Ross, Malcolm R. Sears, W.
Murray Thomson, and Avshalom Caspi. 2011. "A gradient of childhood self-control predicts health,
wealth, and public safety." Proceedings of the National Academy of Sciences 108(7): 2693-2698.

Nunn, Nathan, and Leonard Wantchekon. 2011 "The slave trade and the origins of mistrust in
Africa." American Economic Review 101(7): 3221-52.

Pingault, Jean-Baptiste, Sylvana M. Co6té, Frank Vitaro, Bruno Falissard, Christophe Genolini,
and Richard E. Tremblay. 2014. "The developmental course of childhood inattention symptoms uniquely
predicts educational attainment: a 16-year longitudinal study." Psychiatry Research 219(3): 707-709.

Research unit on children’s psychosocial maladjustment (Groupe de recherche sur l’inadaptation
psychosocial chez ’enfant, GRIP). 1994-2006. Montreal Longitudinal Experimental Study (MLES).

Rosenberg, Morris. 1965. Society and the adolescent self-image. Princeton: Princeton University Press.

Sampson, Robert J., and John H. Laub. 2003. “Life-Course Desisters? Trajectories of Crime Among
Delinquent Boys Followed to Age 70.” Criminology, 41(3): 555-592.

Sacerdote, Bruce. 2011. "Peer effects in education: How might they work, how big are they and how
much do we know thus far?." In Handbook of the Economics of Education, vol. 3, edited by Eric

35



A. Hanushek, Stephen Machin and Ludger Woessmann. 249-277. Amsterdam: Elsevier.

Schneider, Barry H., and Barbara M. Byrne. 1987. “Individualizing social skills training for behavior
disordered children.” Journal of Consulting and Clinical Psychology 55(3): 444-445.

Stanley, Lauren. 2019. "Is the preschool PATHS curriculum effective? A review." Journal of Evidence-
Based Social Work 16(2): 130-143.

Statistics Canada. 2017. Table 14-10-0116-01 “Labour force survey estimates (LFS), hourly wage
distribution of employees by type of work, National Occupational Classification for Statistics (NOC-S), and
sex, annual (x 1,000).” Release date March 13, 2017.
https://wwwli50.statcan.gc.ca/t1/tbll/en/tv.action?pid=1410011601

Statistics Canada. 1998-2017. “T1 Family File" (T1FF).

Tremblay, Richard E., Lyse Desmarais-Gervais, Claude Gagnon, and Pierre Charlebois. 1987.
"The Preschool Behaviour Questionnaire: Stability of its factor structure between cultures, sexes, ages and
socioeconomic classes." International Journal of Behavioral Development 10(4): 467-484.

Tremblay, Richard E., Joan McCord, Helene Boileau, Pierre Charlebois, Claude Gagnon, Marc
Le Blanc, and Serge Larivée. 1991. "Can disruptive boys be helped to become
competent?" Psychiatry 54(2): 148-161.

Tremblay, Richard E., Linda Pagani-Kurtz, Louise C. Misse, Frank Vitaro, and Robert O. Pihl.
1995. "A bimodal preventive intervention for disruptive kindergarten boys: its impact through mid-
adolescence." Journal of Consulting and Clinical Psychology 63(4): 560.

Tremblay, Richard Ernest, Frank Vitaro, Lucie Bertrand, Marc LeBlanc, Helene Beauchesne,
Helene Boileau, and Lucille David. 1992. “Parent and child training to prevent early onset of delinquency:
The Montreal longitudinal experimental study.” In Preventing antisocial behavior: Intervention from birth
through adolescence, edited by Joan McCord and Richard Ernest Tremblay,117-138. New York: Guilford
Press.

Tremblay, Richard E., Frank Vitaro, Daniel Nagin, Linda Pagani, and Jean R. Seguin. 2003. "The
Montreal longitudinal and experimental study." In Taking stock of delinquency, edited by Terence P.
Thornberry and Marvin D. Krohn, 205-254. Boston: Springer.

Vergunst, Francis, Richard E. Tremblay, Daniel Nagin, Yann Algan, Elizabeth Beasley, Jungwee
Park, Cedric Galera, Frank Vitaro, and Sylvana M. Cété. 2019. "Association of behavior in boys from
low socioeconomic neighborhoods with employment earnings in adulthood." JAMA Pediatrics 173(4): 334-
341.

Vergunst, Francis, Richard E. Tremblay, Daniel Nagin, Yann Algan, Elizabeth Beasley, Jungwee
Park, Cedric Galera, Frank Vitaro, and Sylvana M. Cété. 2019. "Association between childhood
behaviors and adult employment earnings in Canada." JAMA Psychiatry 76(10): 1044-1051.

Vitaro, Frank, Edward D. Barker, Mara Brendgen, and Richard E. Tremblay. 2012. "Pathways
explaining the reduction of adult criminal behaviour by a randomized preventive intervention for disruptive
kindergarten children." Journal of Child Psychology and Psychiatry 53(7): 748-756.

Vitaro, Frank, Mara Brendgen, Charles-Edouard Giguére, and Richard E. Tremblay. 2013. "Early
prevention of life-course personal and property violence: A 19-year follow-up of the Montreal Longitudinal-
Experimental Study (MLES)." Journal of Experimental Criminology 9(4): 411-427.

Vitaro, Frank, Mara Brendgen, Simon Larose, and Richard E. Tremblay. 2005. "Kindergarten
disruptive behaviors, protective factors, and educational achievement by early adulthood." Journal of
Educational Psychology 97(4): 617.

Vitaro, Frank, Mara Brendgen, Linda Pagani, Richard E. Tremblay, and Pierre McDuff. 1999.
"Disruptive behavior, peer association, and conduct disorder: Testing the developmental links through early
intervention." Development and Psychopathology 11(2): 287-304.

Vitaro, Frank, Mara Brendgen, and Richard E. Tremblay. 1999. "Prevention of school dropout
through the reduction of disruptive behaviors and school failure in elementary school." Journal of School
Psychology 37(2): 205-226.

Weiss, Bahr, Kenneth A. Dodge, John E. Bates, and Gregory S. Pettit. 1992. "Some consequences of
early harsh discipline: Child aggression and a maladaptive social information processing style." Child
Development 63(6): 1321-1335.

36



Yeager, David S., Paul Hanselman, Gregory M. Walton, Jared S. Murray, Robert Crosnoe,
Chandra Muller, Elizabeth Tipton, Barbara Schneider, Chris S. Hulleman, Cintia P. Hinojosa, David
Paunesku, Carissa Romero, Kate Flint, Alice Roberts, Jill Trott, Ronaldo Iachan, Jenny Buontempo,
Sophia Man Yang, Carlos M. Carvalho, P. Richard Hahn, Maithreyi Gopalan, Pratik Mhatre, Ronald
Ferguson, Angela L. Duckworth, and Carol S. Dweck. 2019. "A national experiment reveals where a
growth mindset improves achievement." Nature 573(7774): 364-369.

37



