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Abstract

This study explores the existence of differential peer effects on youth crime for adolescents
with different degree of parental involvement. Using a representative sample of high-school
students in the United States, the paper finds that peer effects on juvenile crime are 48%
lower for teenagers with engaged mothers, relative to those whose mothers prefer not to
involve in their life. Disengaged mothers are those who do not communicate with their kids
when they do something wrong that is important and, as a result, do not help their offspring
in understanding why such a behavior is not appropriate.
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I Introduction

The influence of peer groups on individual behavior has been well documented by economists
during the recent decades. Empirical and theoretical literature have found evidence on how peers
can affect individual behavior, in particular among youths and in terms of academic achievement,
school absenteeism, substance abuse, teen pregnancy, employment, criminal activity, et cetera
(e.g., Case and Katz, 1991; Hoxby, 2000; Gaviria and Raphael, 2001; Sacerdote, 2001; Kooreman,
2007; Kremer and Levy, 2008; Calvó-Armengol et al., 2009; Patacchini and Zenou, 2012). As it
can be noticed, a vast amount of literature puts the spotlight on how reference groups are an
important source of risky behavior. Then, it would be interesting to also understand if parents
can help offspring in dealing with negative peer pressure.

Recent efforts have incorporated vertical socialization (i.e., inside the family) as a potential
substitute to horizontal socialization (i.e., outside the family). Following Bisin and Verdier’s
(2001) seminal contribution, Patacchini and Zenou (2011) study how parents deal with the trade
off between the time they devote in religious activities and the religious exposure of their children
(i.e., peer influence). They find that peers affect parents’ effort in transmitting their religious
trait, depending on parents’ religious strength. For example, the authors find that, for non-
religious parents, the more the children’s friends are non-religious, the less these parents invest
in not transmitting religion to them. Olivetti et al. (2013) also use the network approach
to look at the relative importance of vertical versus horizontal transmission of preferences as
determinants of women’s labor supply decision. This study finds that the more similar friends’
mothers are to her mother, the less relevant is a mother as a “role model” for a daughter.

Beside these efforts by Patacchini and Zenou (2011) and Olivetti et al. (2013), not many
papers study how parental and peer socialization interact in the transmission of traits. If fact,
as far as the author is aware, there is no paper that looks at the interaction between these two
channels to explain deviant behavior among adolescents. Even when parents cannot directly
control their kids’ social interactions, they could influence their taste for conformity, affecting
how the reference group influence their decision. For example, parents can warn their offspring
about the potential cost of conforming to certain social norms.

The aim of this paper is to analyze if parents can affect adolescents’ willingness to conform to
peer pressure to engage in criminal acts.1 Using a representative sample of high-school students
in the United States, the study finds that peer effects are significantly lower for adolescents with
engaged mothers, relative to those whose mothers prefer not to involve in their life. The rest
of the paper is organized as follows: Section II discusses the theoretical framework; Section III
describes the data and the empirical strategy; Section IV presents the empirical results, whereas
a robustness check of these results can be found in Section V; Section VI concludes.

1There is relatively little research in economics on the effect of parental involvement on crime: Gruber (2001);
Cobb-Clark and Tekin (2014); See (2016).

2



II Theory

This section develops the theoretical model that will be used for the empirical analysis.
Consider a two-period model with two generations: old (parents) and young (offspring) agents,
such that each old agent is matched with one young agent. First, old agent i selects the optimal
level of parental involvement or parental effort, σi. Then, young agent i decides how much effort
to exert in criminal activities, ei. Following the logic of backward induction, we are going to
start with the optimization problem of the offspring, and then use that result to solve parent’s
problem.

II.i Offspring’s Optimization Problem

We focus on a finite set of young agents, N = {1, . . . , n}, and denote by ei(g) the level of
effort exerted into criminal activities by agent i (in network g). The corresponding adjacency
matrix, denoted by G, is symmetric: gij = gji. We also denote by ei(g) the average crime effort
exerted by the best friends of i, which is given by:

ei(g) =
1

gi

n∑
j=1

gijej (1)

where gi =
∑n

j=1 gij . From now on, when there is no risk of confusion, we drop the argument
g. Each criminal selects an effort ei ≥ 0 and obtains a payoff Uy,i(ei, ei), given by the following
utility function2:

Uy,i(ei, ēi) = a+ bi ei − p ei f −
1

2
e2i + di

[
bi ei − p ei f −

1

2
(ei − ei)2

]
(2)

with a, bi > 0 for all i, and where bi is a function of the perfectly observable characteristics, x,
of young agent i and her friends:

bi(x) =
M∑
m=1

βmx
m
i +

1

gi

M∑
m=1

n∑
j=1

θmgij x
m
j (3)

Following Becker’s (1968) seminal paper, young agents will decide the amount of criminal
effort, ei, that maximizes the net benefit of being a criminal, given by (2). As expected, the
criminal benefit, a+ biei, is increasing in the level of effort, where bi represents young agent i’s
criminal productivity. On the other hand, the cost of committing crime is the result of three
factors: (i) the probability of being caught, pei, times the monetary equivalent of the punishment,
f ; (ii) young agent’s cost of exerting effort into criminal activities, e2i ; and (iii) the social cost
of deviating from the reference group, (ei − ēi)2.

2Equation (2) is a modified version of the utility function suggested by Patacchini and Zenou (2012).
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Assume bi > pf for all i, and di ≡ d(σi), with d′(σi) < 0. According to (2), the more
the parent is involved with the kid and disapproves crime (i.e., higher σi): (i) the lower is the
idiosyncratic criminal benefit, net of the expected monetary cost of being caught and punished,
and (ii) the lower is the disutility when young agent i’s crime effort deviates from that of the
peer group (i.e., a decrease in i’s taste for conformity). In other words, parental involvement
affects parental socialization and, as a result, the payoff obtained from crime by young agents.

The first-order condition is given by:

e∗i = bi − p f +
di

1 + di
e∗i (4)

where ∗ denotes an equilibrium variable. According to (2), old agents are able to affect how
personal characteristics, the characteristics of the peer group, police deterrence and conformism
influence the payoff young agents get from criminal activities. However, (4) tells us that, at
equilibrium, parental involvement can reduce the level of crime effort exerted by young agents
through decreasing the influence of the peer group, only.

In matrix form, (4) can be written as follows:

e∗ = β + DG̃e∗ (5)

where

e =

 e1

...

en

 , β =

 b1 − p f
...

bn − p f

 , D =


d1

1+d1
0 . . . 0

0 d2
1+d2

. . . 0
...

...
. . .

...
0 0 . . . dn

1+dn

 ,

and G̃ = (gij/gi) is the row-normalized matrix of G. Solving (5) leads to:

e∗ =
(
I− DG̃

)−1
β (6)

It can be shown that, under reasonable assumptions, there exists a unique Nash equilibrium
where the amount of crime committed by each agent is given by the solution described by (4)
and (6).

Proposition. Consider the model above where all individuals have ex-ante idiosyncratic and peer

heterogeneities, and different tastes for conformity. Assume that bi > pf for all i. Then, there exists

a unique Nash equilibrium where each individual i provides the crime effort given by (4) or (6).
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Proof. We need to show that I − B is non-singular (i.e. invertible), where B ≡ DG̃. We know
that I − B is non-singular if ρ (B) < 1, where ρ (B) is the spectral radius of B (see, e.g., Meyer,
2000, page 618). This means that, in our case, the condition for invertibility is given by:

ρ
(
DG̃

)
< 1

First, observing that since G̃ is a row-normalized matrix, then ρ(G∗) = 1. Second, observe that,
since D is a diagonal matrix, then ρ(D) = max

{
d1

1+d1
, ..., dn

1+dn

}
< 1. This is because the diagonal

entries of D are the eigenvalues of D. Furthermore, we have:

ρ
(
DG̃

)
≤
∥∥∥DG̃

∥∥∥ ≤ ‖D‖ ∥∥∥G̃∥∥∥ = ρ(D)ρ(G̃) = ρ(D) < 1

Therefore, ρ
(
DG̃

)
< 1 is always true and the result is proved.

Observe that ei does not depend on σi since the effort of i is not included in ei. Thus,
differentiating (4), we obtain (remember that di ≡ d(σi) and d′(σi) < 0):

∂e∗i
∂σi

=
d′(σi)

(1 + di)
2 ei < 0 (7)

Then, when the parent increases σi, the offspring has, for example, less taste for conformity
and thus the impact of ei on ei, the crime effort of the young agent, is reduced, as expected.
Furthermore,

∂e∗i
∂ei∂σi

=
d′(σi)

(1 + di)
2 < 0

The higher is σi, the lower is di and, as a result, the lower is the impact of ei (social norm) on
the criminal’s effort ei.

II.ii Parent’s Optimization Problem

The parent of young agent i maximizes

Uo,i (σi) = −e∗i (σi)− C(σi) for i = 1, . . . , n,

where e∗i (σi) is the criminal’s equilibrium effort given by (4) or (6) and C(σi) is the cost of
providing parental effort σi, with C ′(σi) > 0 and C ′′(σi) > 0 (i.e., C is strictly convex). This is
equivalent to the following problem:

min
σi

[e∗i (σi) + C(σi)]

The first-order condition gives:
∂e∗i
∂σi

+ C ′(σi) = 0
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Using (7), we obtain:

− d′(σi)

[1 + d (σi)]
2 ei = C ′(σi) (8)

It can be easily verified that the solution to the first-order nonlinear ordinary differential
equation

d′(σi) = −[1 + d(σi)]
2

is given by

d (σi) =
c− σi + 1

σi − c
(9)

where d′(σi) = − (σi − c)−2 < 0. If (9) represents the functional form of d(σi), the level of effort
σ∗i that solves the parent’s optimization problem satisfies the new version of condition (8):

C ′ (σ∗i ) = ēi (10)

Since C ′′(σi) > 0, (10) implies that old agent i’s preference for parental involvement is increasing
in the average crime effort by young agent i’s peers: when ei increases, the offspring increases
her crime effort, e∗i , and thus the parent will select a higher level of σ∗i , her involvement in
her offspring’s life. In other words, vertical socialization operates as a substitute to horizontal
socialization.

For simplicity, let us assume c = 0. Then, if we plug (9) into (4), young agent i’s first-order
condition can be rewritten as follows:

e∗i = bi − p f + (1− σ∗i ) e∗i (11)

This equation will be tested in the empirical analysis of this study.

III Data and Empirical Strategy

III.i Data

This paper uses data from the National Longitudinal Survey of Adolescent to Adult Health
(Add Health), a representative sample of high-school students in the United States. Four fea-
tures of this dataset are important for this study: (i) it provides nomination-based friendship
information, which allows us to reconstruct the precise geometry of social contacts, (ii) it has
a longitudinal dimension, which provides respondents’ information over time, (iii) it features
a rich set of variables on characteristics, attitudes and preferences, including delinquency and
parental involvement, and (iv) it has a large sample size that allows us to find a subsample of
students that conforms to the requirements of this analysis.

Add Health, the largest and most comprehensive longitudinal survey of adolescents ever
undertaken, was originally developed to study how social environments and behaviors during
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adolescent years are related to health and achievement outcomes in young adulthood. The
survey initially collects information from a sample of about 90,000 students in junior and senior
high school (7th grade through 12th grade), at 130 private and public institutions, during the
1994-95 school year (Wave I). A representative subset of about 20,000 students is asked to
compile a longer questionnaire containing more sensitive individual and household information
(“in-home interview”). These students answer a wide range of questions, including demographic
characteristics, education, family background, behavioral characteristics and friendship.3 They
were interviewed again in 1995-96 (Wave II), 2001-02 (Wave III) and 2007-08 (Wave IV).

The questionnaire contains several questions on juvenile delinquency that can be used to
construct our index of delinquency. The dependent variable is based on adolescents’ responses
to a set of questions asking their recent participation in criminal activities that can be grouped
in four categories: thefts, vandalism, drug dealing and violent crime (i.e., crime against the
person).4 The survey asks students how often they participated in each activity during the
past year and each response is originally coded by using an ordinal scale from 0 (i.e., “never
participate”) to 1 (i.e., “participate one or two times”), 2 (“participate three or four times”) up
to 3 (i.e., “participate five or more times”).5 Each crime variable is the normalized (i.e., 0 to 1)
simple average of the responses to the corresponding questions.6

Add Health also provides detailed information regarding friendship relationships of these
students, which is crucial for our analysis. Surveyed students identify their best friends from
the school roster (up to 5 males and up to 5 females).7 These friend nominations are used to
construct the adjacency matrix of the spatial model described below, so we can obtain best
friends’ criminal activity and other group traits.

III.ii Empirical Model

Recall there are N = {1, . . . , n} young agents in the economy. The above defined adjacency
matrix, G = [gij ], keeps track of the connections in network g. More precisely, if young agents
i and j are best friends, then gij = 1; otherwise gij = 0. As it was mentioned in Section II, we
assume that for two teenagers to be friends it only takes that one of them nominates the other.
As a result, our adjacency matrix G is symmetric: gij = gji. Since teenagers cannot nominate
themselves, it follows that gii = 0, so the elements in the diagonal of G will be zero. The set

3For a detailed description of the variables used in this study, see Appendix Table A.1; for a more detailed
description of the survey, please visit http://www.cpc.unc.edu/projects/addhealth.

4Students are asked how often, during the last 12 months, they participated in different delinquent activities
(e.g., “deliberately damage property that did not belong to you”; “paint graffiti or signs on someone else’s property
or in a public place”; “steal something worth more than $50”; “use or threaten to use a weapon to get something
from someone”). See Appendix Table A.2 for a complete list of the questions used in this study.

5In order to guarantee data security and minimize any potential influence during the interview, students
listened to pre-recorded questions with headphones and entered the answers directly to a computer.

6See Appendix Table A.2 for further details.
7The limit in the number of nominations is not binding (even by gender). Only 4% of the students in our

sample show a list of ten best friends. On average, the students declare having about 3 friends (with a standard
deviation of roughly 2.5).
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of young agent i’s best friends is denoted Ni(g) and, in general, if gij = 1, then Ni(g) 6= Nj(g),
unless every young agent is best friend with everybody in the network (i.e., complete network)8.

According to (1), the average level of crime effort of i’s best friends is given by

ei(g) =
1

gi

n∑
j=1

gijej

where gi =
∑n

j=1 gij is the number of best friends of offspring i. Young agent i’s ex-ante
idiosyncratic heterogeneity, denoted by bi, is deterministic, perfectly observable and corresponds
to the characteristics of i (e.g., sex, age, race, family income, parental education) and the average
characteristics of the best friends of i (i.e., contextual effects). According to (3), the idiosyncratic
heterogeneity is given by

bi(x) =
M∑
m=1

βmx
m
i +

1

gi

M∑
m=1

n∑
j=1

θmgijx
m
j

where xmi is one of the M variables that accounts for the observable differences in individual
characteristics of young agent i, whereas βm and θm are parameters. In particular, θm captures
the exogenous or contextual effects (i.e., how young agent i’s crime effort depends on exogenous
characteristics of i’s best friends).

Combining (1) and (3) according to the first-order condition given by (4), we get the following
empirical equation:

ei,r = ρēi,r + δbi,r + εi,r

= ρ
1

gi,r

ni,r∑
j=1

gij,rei,r + δ

 M∑
m=1

βmx
m
i,r +

1

gi,r

M∑
m=1

nr∑
j=1

θmgij,rx
m
j,r

+ εi,r
(12)

for i = 1, . . . , nr and r = 1, . . . , R; where ei,r is the crime effort by young agent i in network r, ρ
represents the endogenous effects (i.e., the relation between young agent i’s crime effort and the
average crime effort of young agent i’s reference group) and εi,r is a white noise error.

As it can be noticed, (12) has no deterrence component. In order to fix that, we take advan-
tage of Add Health’s supplemental contextual data and control for the per-capita expenditure in
police by the county where the school is located. Endogeneity due to simultaneity and reverse
causality should not be a problem here since we are looking at a very small portion of the total
population of each county. The new version of the empirical model is given by

ei,r = ρ
1

gi,r

ni,r∑
j=1

gij,rei,r + δ

 M∑
m=1

βmx
m
i,r +

1

gi,r

M∑
m=1

nr∑
j=1

θmgij,rx
m
j,r

+ ψpi,r + εi,r (13)

8This condition will be important in Section III.iii., when we address Manski’s (1993) “reflection problem”.
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where pi,r represents the per-capita expenditure in police by young agent i’s county.
According to the theoretical model, the endogenous effects in (13) are a function of parental

involvement, σi. Despite the fact that parents cannot directly select their kids’ peers, we showed
in (7) that they may be able to control how the peer group influences adolescent’s propensity
to engage in delinquent behavior. For example, fairly engaged parents can recognize teenage
inappropriate behavior and talk about it, explaining kids why such a conduct is not desirable
and what are its potential consequences. If kids are aware of the implications of bad behavior,
they should be capable to understand when conforming with their peers is worth it and when
it is not. In certain way, the model assumes that parents can help young agents to be selective
when conforming, choosing, from their best friends’ behavior, what they want to emulate and
what they prefer to ignore.

We address the effect of parenting on peer influences by taking advantage of an Add Health’s
question that asks if the respondent agrees or disagrees with the following statement: “When
you do something wrong that is important, your mother talks about it with you and helps
you understand why it is wrong".9, 10 The possible answers are “strongly disagree”, “disagree”,
“neither agree nor disagree”, “agree”, and “strongly agree”. Despite finding a good measure or set
of measures of parental involvement is always challenging, this question exhibits an interesting
advantage when we try to identify parents with a preference for low parental engagement. In
contrast to other measures (e.g., having family meals, practicing sports together, monitoring
academic activities, etc.), even busy parents and busy adolescents should have time to talk,
especially when the latter did “something wrong that is important”. In other words, mothers
whose kids answer “strongly disagree”, “disagree” or even “neither agree nor disagree”, could be
identified as parents with a preference for low or no involvement in their offspring’s decisions. If
we have that σi ∈ [σ, σ], for i = 1, . . . , n, then σ and σ are equivalent to “strongly disagree” and
“strongly agree”, respectively.

Table 1 shows the distribution of the answers for the complete sample: almost 1 out of 5
students in the sample have mothers with a preference for low or no parental involvement.

Table 1: Parental Involvement

When you do something wrong that is important,
your mother talks about it with you. . .

Freq. % Cum.

Strongly disagree 283 1.46 1.46
Disagree 1,156 5.94 7.40
Neither agree nor disagree 2,107 10.83 18.23
Agree 8,756 45.02 63.26
Strongly agree 7,145 36.74 100.00

Total 19,447 100.00
Source: Add Health, Wave I

9Unfortunately, Add Health does not provide a similar question for fathers.
10This variable is one of young agent i’s characteristics included in bi,r.
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We first estimate equation (13) by OLS for subsamples with different values of σ. According
to Figure 111, the estimated coefficient of ρ is positive and statistically significant. We should
interpret ρ̂ as a measure of correlation between the average criminal activity of individual i’s
reference group and individual i’s level of crime. As it can be noticed, ρ̂ is higher for those kids
whose mother exhibits a preference for low or no parental involvement (i.e., “strongly disagree”,
“disagree” or “neither agree nor disagree”). In fact, the correlation for this group of adolescents
is almost three times that of the sons and daughters of fairly engaged mothers. We get similar
results when we analyze different types of offenses: vandalism, thefts, drugs and crime against
the person.

Figure 1: Crime Peer Effects and Parental Involvement

In order to capture the effect of parental involvement on the strength of peer effects, we
include an interaction term to the model given by (13):

ei,r = ρēi,r + γēi,r ∗ σi,r + δbi,r + ψpi,r + εi,r (14)

The model specification in (14) strongly resembles the first-order condition represented by
equation (11). If our theory on parental involvement and criminal peer effects is true, it must
be the case that ρ > 0 and γ < 0: the more involved mothers are with their offspring, the lower
the willingness to emulate crime behavior among teenagers.

11For a detailed version of the estimation results, please see the Online Appendix (Tables A.3-A.7). The
reduction in the number of observations is due to the fact that some students name friends that cannot be tracked
in the school rosters, mainly because of imprecise information. We now have 7,204 observations, where 17% of
the students have mothers with a preference for low or no parental involvement.
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III.iii Identification Strategy

Testing social interactions is pretty hard. The main challenges when trying to identify and
measure peer effects are the reflection problem and the selection problem. On top of that, we
should also address a potential reverse or simultaneous causation between parental involvement
and the dependent variable.

III.iii.1 Reflection Problem

The reflection problem is a particular case of simultaneity that arises since each agent con-
tributes to the expected mean outcome of the group. When we estimate linear-in-means models,
a perfect collinearity between the expected group outcome and its characteristics is introduced
by the simultaneity in behavior of interacting individuals.

This identification issue was initially presented by Manski (1993), but also discussed later by
Sacerdote (2001): if agents i and k affect each other simultaneously, then it is hard to separate
out the actual casual effect that one agent has on the other.12 As Soetevent (2006) notices, there
are some cases in which this expression is used more broadly, also referring to the complications
caused by the presence of exogenous interactions: it can be difficult to distinguish endogenous
effects (i.e., ρ) from contextual effects (i.e., δ).13

In the standard approach, the reflection problem emerges since individuals interact in groups:
agents are affected by all other members of their group and by no agent outside the group.
However, this is generally not true when we work with social networks, since the reference group
is given by the set of best friends Nj(g) each individual j has. In other words, we usually
observe overlapping between different social groups. For example, let agents i and k be friends
(i.e., gik = 1). As it was explained above, i and k will be directly affected by Ni(g) =

∑ni
j=1 gijej

and Nk(g) =
∑nk

j=1 gkjej , respectively. Unless everybody is connected with everybody, there
is little chance for these values to be exactly the same (i.e., since networks are not complete,
then Nj(g) 6= Nk(g)). In fact, Bramoullé et al. (2009) show that endogenous effects can be
distinguished from contextual effects if G2 6= 0, where the element g[2]ij of G2 gives the number
of paths of length 2 in g (i.e., “the friends of your friends”). If this holds, then I, G and G2 are
linearly independent, where I is the identity matrix.

The identification condition G2 6= 0 indicates the existence of at least a path of length 2
between two agents. To be more precise, the reason for identification is the existence of intran-
sitives in the connection between individuals: if i and j are friends, and j and k are friends,
that does not mean that i and k are friends. Since Add Health provides detailed information
about individual ties, we can verify that the condition of Bramoullé et al. (2009) is actually sat-
isfied: our sample consists of 1,062 networks and none of them is complete. In other words, we
can separate endogenous effects from from contextual effects, avoiding Manski’s (1993) reflection

12See Sacerdote (2001), p. 682.
13See Soetevent (2006), p. 204.
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problem.

III.iii.2 Selection Problem

Manski (1993) also noticed that individuals in the same reference group tend to behave
similarly since they share a common environment. When individuals are not randomly assigned
into different peer groups and the drivers of the self-selection process are not fully observable14,
it is difficult to distinguish the effects of the common environment from those of peer choice. In
other words, if we cannot separate endogenous effects from correlated effects (i.e., friends in the
same network r either have similar unobserved characteristics or face a similar environment),
then the coefficients of our target regressors can be biased.

If we assume additively separable group heterogeneity, we can get rid off this identification
issue by using a within group specification. Following the suggestion by Bramoullé et al. (2009),
the literature usually solves this problem by using network fixed effects.15 More precisely, if I,
G, G2 and G3 (i.e., “the friends of the friends of your friends”) are linearly independent, we
can account for network specific unobservables by adopting a (pseudo) panel data fixed-effect
estimator and estimate the model with a network-specific component of the error term. The new
version of our empirical model is given by

ei,r = ρēi,r + γēi,r ∗ σi,r + δbi,r + ηr + ψpi,r + εi,r (15)

where ηr captures the correlated effects.
The identification assumption here is called two-step link formation. Since our case presents

correlated effects at two possible levels (i.e., the network and the peer group), we are going to
assume that the selection process consists of two different stages. During a first step, agents
self-select into different networks. Then, there is a second step where link formation (within
networks) occurs as a result of observable individual characteristics only. If linking decisions are
not correlated with the observable variables, the two-step link formation will result in network
fixed effects that can be used to control for these correlations by subtracting the network average
from the individual-level variables.

III.iii.3 Parenting Endogeneity Problem

Parents can observe the criminal effort of their offspring and adjust their behavior in response.
For instance, parents could give up on young criminals and increase involvement for those off-
spring that do not commit crime. In order to reduce this potential source of bias, we can take
advantage of the different waves of Add Health. The Add Health cohort has been followed into

14Regarding observable drivers, Add Health provides a wide range of individual, parental, school and neighbor-
hood variables that should reasonably explain the selection process into groups (i.e., bir).

15See, e.g., Clark and Loheac (2007), Lee (2007), Calvó-Armengol et al. (2009), Patacchini and Zenou (2012),
Lee et al. (2013).
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young adulthood with four in-home interviews, the first set of in-home interviews was conducted
in 1995 (Wave I) and the second in 1996 (Wave II). Therefore, we can estimate the empirical
model (15) by using crime data from Wave II (ei,r,t), but parental involvement (σi,r,t−1) and the
rest of the controls from Wave I:

ei,r,t = ρēi,r,t + γēi,r,t ∗ σi,r,t−1 + δbi,r,t−1 + ψpi,r + ηr + εi,r (16)

In this case, the identification assumption is the absence of temporal dynamics in the de-
pendent variable. We replace σt by σt−1 to solve the problem of reverse causality between σt

and et. However, if the lagged dependent variable et−1 causes both σt−1 and et, then we cannot
identify the casual relation from σ to e by just lagging the preference for parental involvement
one period. We can also find other challenges when we use the lag identification strategy.16 We
will return to this potential source of bias in Section V.

The empirical model represented by (16) is the equivalent of the solution to the two-period
model of network peer effects given by equation (11). This is just a spatial lag model or a
mixed-regressive spatial autoregressive model (Anselin, 1988), with an error term consisting of
two components: a network-specific component that might be correlated with the regressors, ηr,
and a white noise component, εi,r. A Maximum Likelihood approach is used to jointly estimate
ρ̂, γ̂, δ̂, β̂ and θ̂.17

IV Empirical Results

Table 2 presents the maximum likelihood estimation of model (16).18, where individual char-
acteristics, contextual effects and network fixed effects are progressively added to the empirical
equation (i.e., columns 1 to 4). As expected, peer effects are positive and statistically significant,
but decreasing with the mother’s preference for parental involvement (i.e., ρ̂ + γ̂ ∗ σ > 0, with
ρ̂ > 0 and γ̂ < 0). This evidence supports our theoretical model, suggesting that not only does
conformity to peers’ behavior explain juvenile delinquency, but it also decreases with the degree
of parental engagement. In other words, the resistance to peer influence on juvenile delinquency
is lower for those offspring whose mother exhibits a preference for low or no parental involvement.

Not only are the signs of the coefficient estimates ρ̂ and γ̂ consistent with our theory, but they
are also relevant in magnitude. Figure 2 illustrates the different marginal effects (i.e., ρ̂+ γ̂ ∗ σ),
given the different values of our parental involvement variable, σ.19 Since mother’s preference
for parental involvement ranges from 1 to 5, where 1 indicates the minimum level of engagement

16For example, we also need no temporal dynamics among the unobservables. If we replace σt by σt−1 but the
unobservables εt−1 cause both σt−1 and εt, then we cannot identify the casual relation from σ to e by just using
et−1. However, this identification assumption is impossible to test. For more details on the problems associated
to the lag identification strategy, see Bellemare et al. (2015).

17Recall from equation (12) that bi,r(x) =
∑M

m=1 βmx
m
i,r + 1

gi,r

∑M
m=1

∑nr
j=1 θmgij,rx

m
j,r.

18For further details, see the Online Appendix (Table A.8).
19The values correspond to those in Table 2, column (4).
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Table 2: Conformism, Parent Involvement and Crime
- Spatial Autoregressive Model -

(1) (2) (3) (4)
Peer Effects (ρ̂, γ̂) crime crime crime crime

Peers’ Crime: ēi,r = 1
gi,r

∑ni,r

j=1 gij,rei,r 0.413∗∗∗ 0.380∗∗∗ 0.390∗∗∗ 0.160∗∗∗

(0.008) (0.002) (0.008) (0.048)

Peers’ Crime*Parent Involvement: ēi,r ∗ σi,r −0.011∗∗∗ −0.012∗∗∗ −0.011∗ −0.017∗∗∗

(0.002) (0.002) (0.002) (0.002)

Individual Characteristics:
∑M

m=1 βmx
m
i,r No Yes Yes Yes

Contextual Effects: 1
gi,r

∑M
m=1

∑nr
j=1 θmgij,rx

m
j,r No No Yes Yes

Network Fixed Effects: ηr No No No Yes

Observations 4,811 4,811 4,811 4,811
Networks 1,062 1,062 1,062 1,062
ML coefficient estimates with robust SE in parentheses; ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
See Appendix Table A.1 for a description of the variables.

(i.e., respondent strongly disagrees with the statement “when you do something wrong that is
important, your mother talks about it with you and help you understand why it is wrong”), the
estimation results suggest that crime-related peer influence could decrease by up to 48% when
disengaged mothers involve with their children.

Figure 2: Marginal Effects (ρ̂+ γ̂ ∗ σ)

According to Figure 2, a one standard deviation (SD) increase in the criminal activity of
young agent i’s reference group (M=0.05, SD=0.1) translates roughly into a 10.9% - 14.3%
increase in SDs of young agent i’s own criminal activity for adolescents whose mothers exhibit
a preference of low or no parental involvement. This figure drops to 9.2% - 7.5% for adolescents
with engaged mothers. These results are in line with those of Patacchini and Zenou (2012), who
find that a one SD increase in the average criminal activity of the peers translates roughly into
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a 9% increase in SDs of the adolescent’s own criminal effort.20

In Table 3 we replicate the same estimation for each type of crime: vandalism (i.e., graffiti
and property damage), thefts (i.e., larceny and burglary), drug related crimes (i.e., drug dealing)
and crimes against the person (i.e., fights, bodily harm, use of weapons and the threat of use
of weapon).21 According to Table 3, the coefficients are statistically significant and their signs
consistent with those in column (4) of Table 2 (i.e., ρ̂ > 0 and γ̂ < 0).

Table 3: Conformism, Parent Involvement and Crime (by Type of Crime)
- Spatial Autoregressive Model -

(1) (2) (3) (4) (5)
Peer Effects (ρ̂, γ̂) drugs vandalism violent thefts crime

Peers’ Crime: ēi,r = 1
gi,r

∑ni,r

j=1 gij,rei,r 0.180∗∗∗ 0.177∗∗∗ 0.163∗∗∗ 0.158∗∗∗ 0.160∗∗∗

(0.063) (0.040) (0.008) (0.027) (0.048)

Peers’ Crime*Parent Involvement: ēi,r ∗ σi,r −0.029∗∗∗ −0.030∗∗∗ −0.022∗∗∗ −0.019∗∗∗ −0.017∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002)

Individual Characteristics:
∑M

m=1 βmx
m
i,r Yes Yes Yes Yes Yes

Contextual Effects: 1
gi,r

∑M
m=1

∑nr
j=1 θmgij,rx

m
j,r Yes Yes Yes Yes Yes

Network Fixed Effects: ηr Yes Yes Yes Yes Yes

Observations 4,811 4,811 4,811 4,811 4,811
Networks 1,062 1,062 1,062 1,062 1,062
ML coefficient estimates with robust SE in parentheses; ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
See Appendix Table A.1 for a description of the variables.

Table 3 suggests that disengaged or low-engaged mothers could significantly decrease the
risk of all these types of deviant peer influence by increasing the participation they have when it
comes to their offsprings’ lives. In spite of the fact the values of ρ̂ are similar in magnitude across
the different specifications of model (16), peer effects related to drug dealing and vandalism seem
to be significantly more susceptible to changes in maternal involvement. According to Table 3,
the peer effects related to these types of crime could drop by up about 80% if disengaged mothers
increased their parental involvement.

V Robustness Check

This section provides alternative strategies to deal with the potential endogeneity of parental
involvement.22 As it was explained above, mothers can observe the criminal effort of their
offspring and adjust their behavior in response. To be more precise, mothers could give up on
criminal offspring and increase the parental participation in the life of the non-criminals. In order
to reduce this problem, we initially lagged the regressors trying to minimize the identification
problems associated to reverse causality. However, we need to assume that there are no temporal

20See Patacchini and Zenou (2012), p. 19.
21For further details, see the Online Appendix (Table A.9).
22Regarding the potential identification issues related to crime peer effects, they have already been discussed

by Patacchini and Zenou (2012).
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dynamics in our dependent variable. In other words, we need the deviant behavior in the past to
affect neither adolescent’s criminal activity nor maternal involvement during the current period.
Since these may be considered strong identification assumptions, we build on our baseline model
by pursuing two alternative strategies to address this potential source of bias.

V.i Instrumental Variable Approach

A natural identification procedure is to implement an instrumental variable approach. If
we want to go that way, we need a variable whose changes are correlated with the changes in
parental involvement (relevance) but, at the same time, do not led to change in our dependent
variable (exogeneity). We can exploit the richness of information in the Add Health survey to
identify some parental traits that could be associated to a preference toward a less engaged
parenting style. On the one hand, mothers with these characteristics are more likely to exhibit
a low preference for parental involvement (i.e., the candidates for the instrument are relevant).
On the other hand, we have to be careful that these characteristics do not directly determine the
crime effort by the offspring (i.e., our candidates must also be exogenous).

Add Health’s in-home interview includes a parent survey where the mother23 is asked about
the health status and behaviors of the offspring, household environment, and her interpersonal
relationships. Among other questions, the survey has a section related to sex and birth control:

Table 4: Sex Education and Birth Control Questions Asked to Mothers

How much do you agree or disagree with the following statements?

(i) You really don’t know enough about sex and birth control to talk about them with (him/her).

(ii) It would embarrass (him/her) to talk to you about sex and birth control.

(iii) It would be difficult for you to explain things if you talked with (him/her) about sex and birth control.

(iv) (He/She) will get the information somewhere else, so you don’t really need to talk to (him/her) about sex and birth control.

(v) Talking about birth control with (him/her) would only encourage (him/her) to have sex.

Answers: 1 (i.e., “strongly agree”), 2 (i.e., “agree”), 3 (i.e., “neither agree nor disagree”), 4 (i.e., “disagree”), or 5 (i.e., “strongly disagree”).

Source: Add Health, Wave I.

We combine the answers to Table 4 questions in one variable: sex_education. Each response
to these questions is coded by using an ordinal scale ranging from 1 (i.e., “strongly agree”) to 5
(i.e., “strongly disagree”) and a mean is calculated for each adolescent in the sample.24

These questions can be associated to different parent-adolescent communication skills related
to sex education. Respondents who either agree or strongly agree to several of these statements
can be considered mothers who exhibit low confidence levels in their ability to effective commu-
nicate with her offspring about sex and birth control. Even when sex education is a very specific
dimension of mother’s role in offspring socialization, it is so relevant that we would expect, every-
thing equal, these mothers to be more likely to exhibit a preference for low parental involvement

23If the student’s mother does not reside there, other head of the household can be the respondent (e.g.,
stepmother, grandmother, legal guardian, father). In 85% of the cases, the respondent is the biological mother.

24For further details, see Table A.1.
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in other areas. More over, since sex education can be challenging, mothers who are effective at
communicating these ideas should also be good at other dimensions of the socialization process.

Table 5 presents the results of an ordered probit where parental involvement (i.e., σ) is the
ordinal dependent variable and the controls are the same individual characteristics included in
our previous estimations (including all family and parental traits).25

Table 5: Sex Education and Parental Involvement
- Ordered Probit -

(1) (2)
involvement involvement

sex_education 0.142∗∗∗ 0.102∗∗∗

(0.023) (0.026)

Cut Point 1 (µ1) −1.683 −3.196
(0.110) (0.328)

Cut Point 2 (µ2) −0.952 −2.366
(0.099) (0.321)

Cut Point 3 (µ3) −0.399 −1.741
(0.099) (0.321)

Cut Point 4 (µ4) 0.877 −0.314
(0.099) (0.321)

Individual Characteristics:
∑M

m=1 βmx
m
i,r No Yes

Observations 4,811 4,811
Networks 1,062 1,062
Coefficient estimates with robust SE in parentheses;
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

The coefficient estimates of sex_education are positive and statistically significant. Then,
mothers who either agree or strongly agree to several of these statements are expected to be more
likely to follow a disengaged parenting style, not only when it comes to sex education, but in
general. Even when these results may not be enough to claim causality, they indicate correlation,
and thus sex_education satisfies the condition for instrument relevance.26

We also need the instrument not to be directly related to the dependent variable. First, there
is no reason to believe that these communication skills have a direct effect on adolescent’s criminal
behavior, especially when we are already including a wide range of family and parental traits in
our empirical model. In other words, once we control for family size, single-parent households,
parental education, family income, residential location, parental religiosity and other individual,
family and social traits, it is hard to think of a relevant omitted variable that can be captured
by sex_education.

Second, we are going to assume that the ability to effectively communicate these ideas should
not change with the criminal behavior of the adolescent. In some cases, this could be considered
a strong assumption. For example, mothers of criminals could be more likely to agree or strongly
agree to the last statement: Talking about birth control with (him/her) would only encourage

25For further details on these ordered probit estimations, see the Online Appendix (Table A.10).
26The instrument relevance may be marginal, so we will also need to perform the usual weak instrument tests

during the first stage of the estimation process.
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(him/her) to have sex. However, how much they know about sex and birth control (i.e., You
really don’t know enough about sex and birth control to talk about them with (him/her)) and how
difficult it could be for them to explain it (i.e., It would be difficult for you to explain things if
you talked with (him/her) about sex and birth control), should not be a function of adolescent’s
propensity to involve in criminal activities. Then, in order to address this potential source of bias,
we are going to present results, not only for sex_education, but also for each of its components
(i.e., six different instrumental variables).

Model (16) is re-estimated by limited information maximum likelihood. Since we interact
a potentially endogenous term (parental involvement, σ) with an arguably exogenous variable
(the average level of crime effort by the peers, ē), we will first regress σ on the instrument (and
all the control variables) and use ē ∗ σ̂ to get a consistent estimate of γ. The estimation results
(with corrected standard errors) are presented in Table 6.27 The last column corresponds to
the estimation where sex_education is the instrument, whereas columns (i) through (v) present
the results where the answer to each individual question from Table 4 is used as a different
instrumental variable (e.g., in column (i), the instrumental variable is the answer to question
(i) You really don’t know enough about sex and birth control. . . ). The results are consistent to
those presented in the previous section: peer effects related to crime are higher for offspring
of disengaged mothers. According to these estimations, peer effects are almost 70% lower for
adolescents with engaged mothers, relative to those whose mothers prefer not to involve in their
life.

Table 6: Conformism, Parent Involvement and Crime
- Two-Stage Spatial Autoregressive Model -

(i) (ii) (iii) (iv) (v) (sex_education)
Peer Effects (ρ̂, γ̂) crime crime crime crime crime crime

Peers’ Crime: ēi,r = 1
gi,r

∑ni,r

j=1 gij,rei,r 0.196∗∗∗ 0.196∗∗∗ 0.198∗∗∗ 0.198∗∗∗ 0.201∗∗∗ 0.196∗∗∗

(0.054) (0.055) (0.055) (0.054) (0.054) (0.054)

Peers’ Crime*Parent Involvement: ēi,r ∗ σi,r −0.028∗∗∗ −0.029∗∗∗ −0.029∗∗∗ −0.029∗∗∗ −0.030∗∗∗ −0.029∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

First Stage Results

Instrumental Variable 0.056∗∗∗ 0.045∗∗∗ 0.034∗∗ 0.030∗∗ 0.008 0.070∗∗∗

(0.014) (0.011) (0.014) (0.015) (0.016) (0.019)

F-statistic (excluded instrument) 15.067 17.821 6.022 3.971 0.242 13.874

Individual Characteristics:
∑M

m=1 βmx
m
i,r Yes Yes Yes Yes Yes Yes

Contextual Effects: 1
gi,r

∑M
m=1

∑nr
j=1 θmgij,rx

m
j,r Yes Yes Yes Yes Yes Yes

Network Fixed Effects: ηr Yes Yes Yes Yes Yes Yes

Observations 4,811 4,811 4,811 4,811 4,811 4,811
Networks 1,062 1,062 1,062 1,062 1,062 1,062
Estimation by LIML; robust SE in parentheses; ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01;

Table 6 also includes results from the first-stage regressions. Except for the answer to question
(v) (i.e., Talking about birth control with (him/her) would only encourage (him/her) to have
sex.), sex_education and the rest of the instrumental variables have a positive and statistically

27For the complete set of estimation results, see the Online Appendix (Table A.11).
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significant coefficient, as expected. The results also indicate that the condition for instrument
relevance is not just marginally satisfied. The F-statistics on the excluded instruments are above
than 10 for sex_education and the first two columns, indicating there is no weak instrument
problem in these estimations.28

V.ii Theoretical Model Approach

We can also take advantage of the above discussed theoretical model to get rid of our potential
source of bias. To be more precise, let us assume the cost of providing parental effort, σi, is given
by the strictly convex function C(σi) = 1

2σ
2
i . Then, the parent of young agent i will solve the

following problem:

min
σi

[
e∗i (σi) +

1

2
σ2i

]
By plugging C ′(σ∗i ) = σ∗i into (10), we get the new version of old agent i’s first-order condition:

σ∗i = ēi (17)

Therefore, old agent i’s preference for parental involvement is directly proportional to the average
crime effort by young agent i’s peers: the more the crime committed by young agent i’s peers,
the more effort old agent i exerts to socialize his/her offspring. In other words, the opportunity
cost of disengaged parenting increases with the risk of negative peer influence.

If we plug (17) into (11), young agent i’s first-order condition can be rewritten as follows:

e∗i = bi − p f + (1− e∗i ) e∗i (18)

As a result, the new version of our baseline empirical model,

ei,r,t = ρēi,r,t + γē2i,r,t + δbi,r,t−1 + ψpi,r + ηr + εi,r, (19)

is a quadratic SAR model that excludes σ from the interaction term. Given the identification
strategy described in Section III, ρ̂ and γ̂ should be unbiased.

Table 7 presents the maximum likelihood estimates for model (19).29 The results strongly
resemble those in Table 2: the coefficient estimates ρ̂ and γ̂ are statistically significant and
their signs are consistent with the predictions of our theoretical model (i.e., ρ̂ > 0 and γ̂ < 0).
According to the coefficients in column (4), crime-related peer effects (i.e., ρ̂− γ̂∗ ēi,r) decrease by
up to 40%, when we compare disengaged parents (i.e., σ∗ = ēmin = 0) to fairly engaged parents
(i.e., σ∗ = ēmax = 1). This result is comparable to the 48% decrease we got from the maximum
likelihood estimation of model (16).

28Even when this not a formal proof, Stock et al. (2002) suggest that there is no weak instrument problem
when the F-statistic on the excluded instrument is greater than 10.

29For further details, see the Online Appendix (Table A.12).
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Table 7: Conformism, Parent Involvement and Crime
- Quadratic Spatial Autoregressive Model -

(1) (2) (3) (4)
Peer Effects (ρ̂, γ̂) crime crime crime crime

Peers’ Crime: ēi,r = 1
gi,r

∑ni,r

j=1 gij,rei,r 0.380∗∗∗ 0.339∗∗∗ 0.325∗∗∗ 0.089∗

(0.011) (0.011) (0.014) (0.051)

Peers’ Crime*Parent Involvement: ēi,r ∗ ēi,r −0.043∗∗∗ −0.044∗∗∗ −0.104∗∗∗ −0.035∗∗∗

(0.011) (0.010) (0.010) (0.010)

Individual Characteristics:
∑M

m=1 βmx
m
i,r No Yes Yes Yes

Contextual Effects: 1
gi,r

∑M
m=1

∑nr
j=1 θmgij,rx

m
j,r No No Yes Yes

Network Fixed Effects: ηr No No No Yes

Observations 4,811 4,811 4,811 4,811
Networks 1,062 1,062 1,062 1,062
ML coefficient estimates with robust SE in parentheses; ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
See Appendix Table A.1 for a description of the variables.

VI Conclusions

The aim of this paper is to explore whether parental involvement affects adolescents’ willing-
ness to conform to peer pressure to engage in criminal acts. According to an extension of the
model developed by Patacchini and Zenou (2012), we should expect differential peer effects for
adolescents with different degrees of parental involvement. Despite other studies have demon-
strated that vertical and horizontal socialization interact in the transmission of preferences (e.g.,
Patacchini and Zenou, 2011; Olivetti et al., 2013), there is no paper that looks at this reciprocal
influence to explain youth crime.

Taking advantage of a mixed-regressive spatial autoregressive model, we test the prediction
of the theoretical model on data from the National Longitudinal Survey of Adolescent to Adult
Health (Add Health). This survey offers a unique opportunity to test the model: (i) it provides
nomination-based friendship information, (ii) it provides respondents’ information over time,
(iii) it features a rich set of variables on characteristics, attitudes and preferences, and (iv) it
has a large sample size that allows us to find a subsample of students that conforms to the
requirements of this analysis.

The study finds empirical evidence suggesting that the resistance to peer influence on juvenile
delinquency is lower for those offspring whose mothers exhibit a preference for low or no parental
involvement. Not only are the results consistent with our theoretical model, they are also relevant
in magnitude. Peer effects are 48% lower for adolescents with engaged mothers, relative to those
whose mothers prefer not to involve in their life. Qualitatively similar results are obtained when
we either study different types of crimes or pursue alternative identification strategies.

These empirical results are in line with the idea of “cultural substitutes”. As Bisin and
Verdier (2001) explain, parental transmission of cultural traits is a substitute of socialization
by society whenever parents have more incentives to socialize their offspring the less dominant
are their own values in the population. In our case, parents from areas associated with high
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levels of youth crime (and then, offspring more likely to have criminal peers) are expected to
be more likely to socialize their offspring more intensively and compensate for their exposure
to this type of undesirable behavior. The paper shows that the relevance of this type of peer
effects is decreasing with maternal involvement, suggesting these two socialization forces operate
in opposite direction. In other words, parental involvement seems to be crucial when it comes
to dealing with peer effects related to crime.
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Appendix

Table A.1: Data Description

Target Variables Mean SD Min Max

crime Indicates how often the student participated in criminal activities during the last 12 months,
ranging from 0 (i.e., “never participated”) to 1 (i.e., “participated five or more times”). See Table
A.2 for the questions included in this variable.

0.04 0.1 0 1

vandalism Indicates how often the student participated in vandalism activities during the last 12 months,
ranging from 0 (i.e., “never participated”) to 1 (i.e., “participated five or more times”). See Table
A.2 for the questions included in this variable.

0.05 0.1 0 1

thefts Indicates how often the student participated in theft activities during the last 12 months, ranging
from 0 (i.e., “never participated”) to 1 (i.e., “participated five or more times”). See Table A.2 for
the questions included in this variable.

0.04 0.1 0 1

drugs Indicates how often the student participated in drug related crimes during the last 12 months,
ranging from 0 (i.e., “never participated”) to 1 (i.e., “participated five or more times”). See Table
A.2 for the questions included in this variable.

0.05 0.2 0 1

violent Indicates how often the student participated in crimes against the person during the last 12
months, ranging from 0 (i.e., “never participated”) to 1 (i.e., “participated five or more times”).
See Table A.2 for the questions included in this variable.

0.05 0.1 0 1

involvement, σ Indicates how much the student agrees with the statement: “when you do something wrong that
is important, your mother talks about it with you and helps you understand why it is wrong”,
ranging from 1 (i.e., “strongly disagrees”) to 5 (i.e., “strongly agrees”).

4.10 0.9 1 5

sex_education Indicates how much the mother, on average, agrees with statements related to her active role in
the student’s sex education and brith control, ranging from 1 (i.e., “strongly agrees”, lowest degree
of involvement) to 5 (i.e., “strongly disagrees”, highest degree of involvement). See Section V,
Table 4 for the questions included in this index.

4.15 0.7 1 5

Control Variables Mean SD Min Max

age Student’s age in years. 15.66 1.7 11 21

female Dummy equal to 1 if the respondent is a female. 0.51 0.5 0 1

black Dummy equal to 1 if the respondent is African American. 0.22 0.4 0 1

native Dummy equal to 1 if the respondent is Native American. 0.03 0.2 0 1

asian Dummy equal to 1 if the respondent is Asian. 0.08 0.3 0 1

other_races Dummy equal to 1 if the individual is from a different race/ethnic group (white is the reference
group).

0.09 0.3 0 1

gpa Simple average of grades in English, mathematics, history and science; where 1=A, 2=B, 3=C
and 4=D (or lower).

2.25 0.8 1 4

household_size Number of people living in the same household as the student. 3.61 1.7 0 17

both_parents Dummy equal to 1 if the respondent resides with both parents. 0.66 0.5 0 1

family_income Total family income before taxes (in thousands of USD). 37.22 49.9 0 999

building_quality Indicates how well kept is the building where the respondent lives, ranging from 1 (i.e., “very
poorly kept, needs major repairs”) to 4 (i.e., “very well kept”).

1.66 0.9 1 4

urban Dummy equal to 1 if the respondent lives in an urban area. 0.35 0.5 0 1

suburban Dummy equal to 1 if the respondent lives in a suburban area. 0.37 0.5 0 1

religion_practice Indicates how often the respondent attends religious services, ranging from 1 (i.e., “once a week or
more”) to 4 (i.e., “never”) .

2.03 1.1 1 4

religion_importance Dummy equal to 1 if the individual considers religion very important to her. 0.42 0.5 0 1

parent_education Maximum of the numbers of years of education received by each of the parents, where 9 indicates
“Grade 8 or less” and 19 indicates “professional training beyond a four-year college or university”.

14.83 2.6 9 19

parent_expectations How disappointed the students believe her parents would be if she did not graduate from college,
where 0 is “high” and 1 is “low”.

0.74 0.3 0 1

family_care How much the student feels that her family pays attention to her, ranging from 1 (i.e., “very
much”) to 5 (i.e., “not at all”).

2.09 0.9 1 5

friends_care How much the student feels that her friends pay attention to her, ranging from 1 (i.e., “very
much”) to 5 (i.e., “not at all”).

1.77 0.8 1 5

school_attachment How much the student agrees or disagrees with the following statements: “you feel like you are a
part of your school” and “last year, you felt like you were a part of your school”; ranging from 1
(i.e., “strongly agrees”) to 5 (i.e., “strongly disagrees”).

2.19 1.0 1 5

social_inclusion How much the student feels that adults care about her, ranging from 1 (i.e., “not at all”) to 5 (i.e.,
“very much”).

4.37 0.8 1 5

intelligence Indicates student’s answer to the following question: “compared with other people your age, how
intelligent are you?”; responses are coded 1 to 6, where 1 means “moderately below average”,
whereas 6 means “extremely above average”.

3.85 1.1 1 6

physical_development Indicates student’s answer to the following question: “how advanced is your physical development
compared to other boys/girls your age?”; responses are coded 1 to 5, where 1 means “I look
younger than most”, whereas 5 means “I look older than most”.

3.19 1.1 1 5

police_expenditure Per capita local government direct general expenditures on police protection by respondent’s
county of residence (in USD).

90.00 46.3 7.48 198.41

Source: Add Health, Waves I and II.
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Table A.2: Delinquency-Related Questions and Crime Variables

In the past 12 months. . .

. . . how often did you deliberately damage property that didn’t belong to you? vandalism

. . . how often did you paint graffiti or signs on someone else’s property or in a public place? vandalism

. . . how often did you steal something worth less than $50? thefts

. . . how often did you steal something worth more than $50? thefts

. . . how often did you go into a house or building to steal something? thefts

. . . how often did you sell marijuana or other drugs? drugs

. . . how often did you get into a serious physical fight? violent

. . . how often did you use or threaten to use a weapon to get something from someone? violent

. . . how often did you take part in a physical fight where a group of your friends was against another group? violent

. . . how often did you hurt someone badly enough in a physical fight that he or she needed care from a doctor or nurse? violent

Answers: 0 (i.e., “never”), 1 (i.e., “one or two times”), 2 (i.e., “three or four times”), or 3 (i.e., “five or more times”).

Note: Each crime variable is the normalized (i.e., 0 to 1) simple average of the responses to the corresponding questions.

Source: Add Health, Waves I and II.
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