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Abstract

For many years, research has dealt with the relationship between the adoption of
risk behaviors by teenagers and factors related to the family or the environment,
ignoring other factors such as teenagers' own cognitive or non-cognitive skills.
This study seeks to demonstrate the relationship between these two variables
and ascertain whether adolescents' cognitive and non-cognitive skills are
negatively associated with the consumption of tobacco and alcohol and the
early initiation of sexual activity. The investigation used Peru's Young Lives
database and employed two estimation methods: fixed effects and instrumental
variables. The results show that the relationship between risk behaviors and
cognitive and non-cognitive skills is negative. That is, adolescents with higher
levels of intelligence, self-esteem, and self-efficacy are less likely to engage
in risky behaviors.
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Acronyms used

ENDES Demographic and Family Health Survey (Encuesta Demografica y
de Salud Familiar)

GED General Educational Development Test
PPVT Peabody Picture Vocabulary Test
SD Standard deviation

YLS Young Lives Study
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INTRODUCTION

Risk behaviors are those that jeopardize an individual's physical and psychological health, as
well as his or her social life (OMS 1998; Jessor 1991). The most common of these are: use of
illegal drugs such as cannabis, cocaine, and ecstasy; and early initiation of sexual activity.

An ever-increasing number of young people engage in risk behaviors of one kind or another
at an earlier age. In Peru, the average age of first-time licit and illicit drug use is 13 (OPD
2009)'; meanwhile, 6% of females have their first sexual encounter before the age of 15
(INEI 2012).2 In turn, the prevalence of legal drug use among adolescents in 2009 was
28.9%, which is to say that 534,931 adolescents had consumed alcohol or tobacco (OPD
2009);? finally, the prevalence of illegal drug use that same year was 4.6% (OPD 2009).

The literature demonstrates a relationship between the socioeconomic characteristics
of adolescents and their propensity to engage in a risk behavior of one type or another.
However, two points are being overlooked. On the one hand, the relationship between
socioemotional skills (perseverance, extroversion, and self-esteem, among others) and
engagement in risk behaviors has been little studied (Heckman and Cunha 2007). On the
other hand, the relationships considered in previous studies do not necessarily represent
causal effects.

The primary objective of this study is to estimate the marginal contribution of cognitive and
socioemotional skills to decisions by adolescents to engage in one of the following types of
risk behavior (Heckman and Kautz 2012): tobacco use, alcohol use, or early sexual initiation.*
A second objective is to estimate the causal effect of cognitive and socioemotional skills
on the likelihood of engaging in risk behaviors, using panel data.

1. According to the /Il Estudio nacional: prevencion y consumo de drogas en estudiantes de secundaria a study
conducted in 2009 by the Peruvian Drug Observatory (Observatorio Peruano de Drogas, OPD), the age at which
young people in Peru start to engage in a risk behavior of one kind or another is between 13 and 17. It should
be noted that this study was only conducted in urban areas.

2. The Demographic and Family Health Survey (Encuesta Demografica y de Salud Familiar, Endes) is a survey
conducted by Peru's National Institute of Statistics and Informatics (Instituto Nacional de Estadistica e
Informatica, INEI).

3. Estudio nacional de prevencion y consumo de drogas en estudiantes de secundaria (OPD 2009).

Legal drug use (tobacco and alcohol) and early sexual initiation are studied, both for the case of adolescents.
Illegal drug use was discarded on the grounds that, of the adolescents evaluated in Round 3 of the YLS through
a questionnaire self-administered by each adolescent, 91.31% of the total sample answered that they had not
consumed illicit drugs and only 2.69% stated that they had. The lack of variability between one group and the
other precludes consistent estimation, so it was decided not to include this risk behavior in the study.
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The contribution of this study is twofold. First, it is the first of its kind to estimate the effect
of socioemotional skills on engagement in risk behaviors. Most studies on risk behavior
among adolescents are centered on explaining the adoption of these behaviors due to
family or contextual factors® and have overlooked the influence that individual factors
such as cognitive and socioemotional skills may have on making such a decision (Cueto
et al. 2011). Cognitive skills are defined as a child's capacity to develop mathematically,
verbally, and in reading comprehension, and also includes individual personality traits such
as self-esteem and self-efficacy.® Individuals are endowed with cognitive and socioemotional
skills at birth, which are accumulated or diminished throughout the life cycle based on a
range of factors such as the parent-child relationship, early stimulation received, type of
school attended, and extracurricular activities undertaken, among others (Heckman and
Cunha 2007). These skills influence the decisions adolescents make, including to engage
in risk behavior.

The second contribution responds to the fact that few studies have investigated this issue,
and instead centered their analysis on the relationship between a specific risk behavior
and just one skill type. Moreover, these studies do not estimate causal relationships. The
availability of a panel database of cognitive and socioemotional skills affords the opportunity
to estimate causal relationships, which is the objective of this study.

The database employed is from the Young Lives Study (YLS).” The Young Lives project
constitutes a long-term study in four developing countries: Ethiopia, India, Peru, and
Vietnam, with a view to understanding the causes and consequences of child poverty and,
in turn, to designing and implementing public policies aimed at reducing it.

This study follows the lives of two groups of children in each country: 2,000 children
born between 2001 and 2002 (younger cohort) and 714 children born between 1994 and
1995 (older cohort), and applies rounds of questionnaires to the children and their main
caregivers. Three rounds of questionnaires have been conducted to date, in 2002, 2006,
and 2009. This study focuses on the Peruvian case. It employs only Rounds 2 and 3 of the

5. Such as household structure, parents' level of education, family background, religion, parent-child
communication, physical abuse in the family, and socioeconomic level, among others.

6. Self-esteem determines how an individual values him/herself, while self-efficacy measures an individual's
control over his/her life; that is, a self-efficacious person believes that the results of his/her actions are due to
individual effort and not to factors such as luck, destiny, or outside intervention (Dercon and Sanchez 2011).

7. The database of the Young Lives Study in Peru can be found at: <http://www.ninosdelmilenio.org> (also at:
<www.younglives.org.uk>).



Relationship between Skills and Adoption of Risk Behavior 63

questionnaire and works only with children from the older cohort, who were 11 years old
during Round 2 and between 14 and 15 years old during Round 3. Each of the rounds has
a final sample of 670 observations.

This paper is divided into five sections. The first section presents a review of the literature;
the second sets out the databases used, as well as their characteristics; the third presents
the econometric strategy selected to verify the hypotheses designed; and the fourth
shows the results obtained using the econometric model. Finally, the fifth section sets
out the conclusion and policy recommendations and proposes future studies that could
be undertaken.

1. DETERMINANTS OF RISK BEHAVIOR

The determinants of risk behaviors can be approached from three perspectives: behavioral
economics; classical economics; and developmental psychology (National Bureau of
Economic Research, 2001).

The first approach, that of behavioral economics, analyzes an adolescent's actions based
on psychological tools and the logic of utility maximization. Thus, an individual's behavior
is determined by two factors; the "passions” that prompt a person to act on impulse, and
an "impartial spectator” that acts as a conscience. Both aspects encompass the feelings,
knowledge, and preferences of each individual (Ashraf et al. 2005). Thus, an increase in the
risk perceived by an individual can cause one of two reactions: abstinence or indulgence
(O'Donogue and Rabin 2000). The difference between reacting in one way or the other
depends on the person taking the action. That is, an individual who has previously indulged
in a risk behavior has already assumed all of the costs associated with that activity (passion),
and the marginal cost of further engagement will therefore be increasingly less. This is not
true of an individual who has yet to indulge in a risk behavior, as in this case the cost of
doing so is greater (impartial spectator).

The second approach is that of classical economics and posits that engagement in risk
behavior is the result of a utility maximization process by an adolescent with respect to
legal and illegal drug use and engagement in sexual relations. This approach is based on
the theory of rational addiction (Becker and Murphy 1988).

Finally, the third approach is that of developmental psychology. This approach holds that
the factors that influence the adoption of risk behavior arise out of three spheres: family,
context, and personal, which in turn influence an individual's cognitive, emotional, and
social development.
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The family sphere is perhaps that which most influences an adolescent's decision to
engage in a risk behavior. This is because the factors that make up this sphere exert their
presence in each stage of an adolescent's formation. The most important factors include:
the household structure and its relationship with alcohol consumption, as in the case
studied by Stroup-Benham et al. of Mexican-American single mothers and their children
(1990); the absence of one parent, as a consequence of which Blum et al. find an increase
in alcohol and tobacco use among adolescents in the 7th to 12th grade in the United
States (2000); moreover, protective actions against early sexual initiation of adolescents,
which are associated with parents being married and the existence of good family relations
according to Anteghini et al. (2001).

Other important factors in this sphere are parental monitoring of their children's activities
and the level of communication between parents and children. Of course, the former
is associated with less engagement by adolescents in sexual behavior and alcohol use
(Cottrell et al. 2007), and the latter is correlated to lower rates of alcohol consumption.
(Vincent et al. 2005).

The second sphere is the context; that is, the place or location where the adolescent
functions. The fundamental component of this sphere is socioeconomic, a factor that derives
from the family environment but whose consequences have an important relationship
to the reality that surrounds the adolescent. Low-income individuals, because of their
economic circumstances, are found to be more likely to live in areas where drug addiction
and violence are entrenched (Verner and Cardoso 2007).

Finally, the sphere on which this paper focuses is that of the individual and concerns the
cognitive and socioemotional skills possessed by an adolescent. The former (measured in
the study by Cueto et al. by means of the Peabody Picture Vocabulary Test [PPVT]?) are
negatively associated with the adoption of risk behaviors. That is, an adolescent who obtains
a better score on the PPVT is less likely to adopt a risk behavior of any type (Cueto et al.
2011). Moreover, Weiland et al. (2014), in a study on substance abuse among young adults,
find a negative relationship between total gray matter® and the early use of substances
such as alcohol and other drugs.

8.  This study only employs the PPVT as a measure of cognitive skills.
9.  Gray matter can be considered as a gauge of cognitive skills, as it is responsible for processing the information
received by the brain.
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In a study more closely aligned to the objectives of this one, it was found that socioemotional
(or non-cognitive) skills also have a negative relationship on the adoption of risk behavior
(Heckman and Kautz 2012), based on comparisons between three types of individuals: those
who graduated from high school, those who dropped out, and those who dropped out but
opted to take the General Educational Development test (GED)."® The databases used for
this study were NSLY79, NSLY97, and NELS and the results show that those students who
passed the GED, in contrast to those who graduated from high school, are most vulnerable
to the adoption of risk behavior, despite being recognized as having the same cognitive
level as the latter group.

The difference between students who passed the GED and those who graduate from high
school is due to factors such as socioemotional skills because, despite their shared cognitive
characteristics, there are different results for the two student types. It should be noted
that the authors reach this conclusion by measuring the risk behavior adopted by each
type of individual, as they do not use a specific variable to measure socioemotional skills.
Finally, Wang et al. (2009) find that self-esteem constitutes a protective factor against
risk behavior among young adolescents.

None of the abovementioned studies estimate the effect that socioemotional skills have
on the likelihood of engaging in risk behavior, and one of the contributions of this study
is to estimate this causal relationship using panel data.

2. DATABASE AND SAMPLE

As mentioned earlier, the database from the Young Lives Study is used in this analysis.
Table 1 presents descriptive statistics of the most important variables from both rounds. It
can be seen that, on average, those adolescents who have not consumed tobacco or had
sexual relations have higher levels of both cognitive and socioemotional skills.

10. The GED test is used in the USA to accredit students who drop out of high school with the same cognitive level
as those who graduate.
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In the case of adolescents who consume alcohol, this behavioral pattern is only found in
relation to non-cognitive skills; those who have already started their sex life have a lower
score for skills of this type than the overall average for the sample; finally, adolescents
who have not engaged in any of these behaviors enjoy better relationships with their
parents than those who have. The peer effects measurement also differs between these
two types of individuals.

3. RISK BEHAVIORS AND COGNITIVE AND SOCIOEMOTIONAL SKILLS

3.1 Risk behaviors

In this section, we will analyze three risk behaviors in adolescents:" tobacco use, alcohol
use, and early sexual initiation. It should be mentioned that these variables are only found
in Round 3 of the YLS for the older cohort and were retrieved through a confidential
self-administered questionnaire; this means that no questions were directly asked by
an interviewer - each adolescent completed the questionnaire autonomously, in an area
separate from the staff in charge, and handed it in in a sealed envelope. The application
of the questionnaire required the verbal consent of each participant (Cueto et al. 2011).

It was decided to make the questionnaire confidential because of the sensitive nature of
the issues raised, which are frequently stigmatized by adolescents. Its confidential and
self-reported character constitutes an effort to reduce the likelihood of blank responses
and bias in answers predicated on what adolescents think is socially acceptable, as well
as to increase the likelihood of truthful responses, which are highly unlikely in face-to-
face interviews. Finally, it serves to reduce potential bias or partiality on the part of the
interviewer (YLS 2011a).

The confidential questionnaire covers questions on the adolescent's relationship with his/
her parents and the impact that this has on risk behaviors. These include: abuse of an
adolescent by peers, tobacco use, practice of sexual relations, access to information on sex
and contraceptive methods, drug use, depression, and firearm possession.'

3.2 Cognitive and socioemotional skills
Cognitive and socioemotional skills are covered by the questions in Rounds 2 and 3, for
the older cohort of the YLS.

11.  The variables used to measure risk behaviors are in Annex 1, Table 1A.
12. For information on how the indicators of legal drug use and sexual relations are constructed, see Annex 2.
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Cognitive skills

In recent years, the application of standardized tests that measure cognitive skills has
become a very common practice in developing countries, as they are considered indicators
of success in education and the acquisition of knowledge for adult life (YLS 2011b).

Cognitive skills are measured through the following tests:" the PPVT, the Cloze test, and a
mathematics test. The PPVT™ is a widely-used receptive vocabulary test in which a series
of images are presented to participants, who are required to select the one that best
represents the word spoken to them. A number of studies have found that the PPVT has
a strong positive correlation with commonly used measures of intelligence, such as the
Wechsler and McCarthy scales (Campbell et al. 2001; Gray et al. 1999; Campbell 1998).
Meanwhile, the Cloze test measures (verbal) reading comprehension skills. Participants
are asked to read out a short sentence or paragraph that is missing one or more words.
Participants have to demonstrate knowledge of vocabulary and comprehension of a situation
by inserting a word to complete a sentence or paragraph. Finally, the mathematics test
measures participants’ mathematical skills, requiring them to solve basic operations and
problems (Cueto and Ledn 2012).

Socioemotional skills

To measure socioemotional or non-cognitive skills, two indicators were constructed: the
self-esteem and self-efficacy indices.” Both self-esteem and self-efficacy are notions that
have been validated by the psychological literature, as they correlate with an adolescent’s
economic and social achievements in his/her adult life. Self-esteem assesses how an
individual values him/herself, while self-efficacy measures an individual's control over
his/her life; that is, whether a person believes that the results of his/her actions are due
to individual effort and not to factors such as luck, destiny, or the intervention of others
(Dercon and Sanchez 2011).

The indices are constructed based on the degree to which each adolescent agrees with
statements related to personality traits, such as self-esteem and self-efficacy, measured
using Likert's 5-point scale.'®

13. The variables used to measure cognitive skills are found in Annex 1, Table 1B.

14. In Peru, the Spanish-language version of the PPVT (PPVT-R) is employed, which consists of a single form
containing 125 items, as compared to the 204 in the PPVT form used in other countries (PPVT-III-A).

15. The variables used to measure cognitive skills are found in Annex 1, Table 1C.

16. The Likert scale has a "neutral” option for when an adolescent cannot respond to a statement. The other four
options used in the Likert scale are: "Strongly agree," "agree,” "disagree,” and “strongly disagree." A 5-point
scale is broadly recommended, by Likert (1932), DeVellis (2003), and Nunally and Bernstein (1994).
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To measure self-esteem,'” the statements used are centered on positive and negative
dimensions of pride and shame based on the Rosenberg self-esteem scale, with a focus
on the adolescents' everyday circumstances. To measure self-efficacy,'® statements are
employed that relate to the adolescents’ decision-making about their lives.

The statements on pride and shame and auto-efficacy were psychometrically validated
(Leight 2008, taken from YLS 2009b) and were employed in subsequent studies, such as
those of Boyden (2008), Dercon and Sanchez (2008), and Yamada et al. (2013). Given
that one concept taken into account when psychological tests are employed is “internal
consistency,” that is, the reliability and homogeneousness of the results, an alpha of
0.7035 is obtained for the indicators of self-esteem and self-efficacy in the sample
employed.™

4. EMPIRICAL STRATEGY
Since the objective of this study is to estimate the effect of cognitive and socioemotional
skills on the adoption of three types of risk behavior (tobacco use, alcohol use, and sexual

initiation), the equations to be estimated are:

Tobacco use:

ta,= B, + B,C + B,NC + B.X, + 1, (1)
Alcohol use:

al,= o, + a,C,+ a,NC, + aX, + ¢, 2)
Sexual initiation:

rs,= ¢, +¢,C+¢NC + X + o, (3),

17. See Annex 3, Table 3A.

18. See Annex 3, Table 3B.

19. According to Cronbach (1951), in a homogeneous psychological test, the statements must all measure the
same thing. Cronbach's alpha is a statistic based on the correlation between various elements of a single test.
A sufficiently high alpha (0.70 or more) implies that there is a common factor in the responses to the different
statements (Dercon and Sanchez 2011).
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where i is the individual, 7 is the period of time, C, represents latent cognitive skills, NC,
latent socioemotional skills, and X, the remaining control variables. Skills are described
as latent insofar as they go unobserved by the econometrician but are known by the
individual. It should be noted that they only depend on the individual and not on time;
that is, latent skills remain constant in time. The objective of this study is to estimate:
B, B, o, a,and ¢, ¢,; that is, the effect of latent cognitive and socioemotional skills
on the likelihood of engaging in a risk conduct.

Because latent skills are not observed by the econometrician, the estimation of these models
is usually carried out using proxy variables; that is, tests that measure both cognitive and
socioemotional skills (Yamada et al. 2013; Dercon and Sanchez 2011). Thus, the regressions
to be estimated would be as follows:

Tobacco use:

ta, =B, + Ewlcn + BZINCir +BX, + ‘air (4)
Alcohol use:

al,=a,+ aIC, + a,INC, + aX, +¢, (5)
Sexual initiation:

s, = io + ¢11Cit + aleCn + (Y)int + (:)it (6)

where IC, and INC, represent the tests that measure cognitive and socioemotional skills,
respectively. The use of these tests would generate endogeneity in the estimation of the
model. Latent skills would be omitted, affecting both the propensity for engagement in
a risk behavior and, in turn, the performance tests, and consequently the parameters
estimated would be inconsistent and would not reflect the effect of skills on propensity
to engage in a risk behavior.

In this regard, the application of two strategies is proposed: fixed effects and instrumental
variables. In particular, in the fixed effects strategy the longitudinal data from the YLS are
utilized to identify latent skills, which are not observed by the econometrician.

Panel data: fixed effects

The objective of this alternative is to make use of the longitudinal data from the standardized
tests. The tests are determined by latent skills that are unobserved by the econometrician
and are permanent in time. The fixed effects estimation of the panel data will help capture
these latent skills.
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Let:
IC,=6,+86X, +v,+C, (7)

INC, =y, +vX,+u,+NC (8),

where IC, and INC, are the performance tests applied to the individual i at moment t; C, and
NC, represent the latent (unobserved by the econometrician) cognitive and socioemotional
skills of individual i; X are control variables; v, and u, are terms of error. The identifying
assumption is that all temporal correlations between two tests occur solely because of the
latent skills (Cunha et al. 2010). Thus, the steps for the estimation are as follows:

1. First step: estimate a fixed effects model with panel data from Round 2 (¢ = 2) and
Round 3 (f = 3). Once the model is estimated, 1@ and H/V\Cx.t is predicted for =2 and
t=3.

2. Second step: recover the latent skills, finding the average value for the residues:

o _ _
C,=-llc,-1Ic) + (ic,-IC) (9)
NC,=L[(NIC, - NIC,) + (NIC,, - NIC,)] (10)

However, these estimates are not consistent for t = 2 (since the average is only obtained
based on two observations). Thus, fixed effects are calculated by groups to gain consistency
(Bonhomme and Manresa 2014). The groups are assembled based on quantiles.?

Belonging to each of these groups is included in equations (1), (2) and (3). Thus, the effect of
belonging to a group of latent skills (less able groups, more able groups) on the propensity
to engage in a risk behavior is estimated.

20. Other discretizations were used (terciles, quartiles, deciles), but the one with the highest likelihood value was
chosen.
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Instrumental variables

This strategy is also based on the assumption that the only correlation between the skills
tests is given by the latent skill that is constant over time (Cunha et al. 2010). The tests
are expressed as follows:

IC,=0a,+alIC,+ 86X, +¢, (11)

INC,=y,+7INC,+ 60X, + o, (12)

The parameters o, and y, show the correlation between both measures at different moments
in time. In this strategy, a two-stage estimation method is also employed, using two-stage
least squares. In the first stage, both IC,, and INC,, will be used as instruments of IC,, and
INC,,. These instruments conform to the following criteria:

Orthogonality criteria, assuming the absence of serial correlation between the errors,
which is equivalent to saying that the only correlation between the skills tests is given
by the latent skill that is constant over time and is present in both tests.

ii. Relevance criteria, which show the existence of a correlation between the instrument
and the explanatory variable; that is, between the non-cognitive and socioemotional
skills from rounds 3 and 2.

5. RESULTS

5.1 Longitudinal or data panel model: fixed effect methodology

Table 2 shows the results of the first estimation stage. In Regression |, it can be seen that
the self-esteem index of an adolescent's main caregiver, the adolescent's age, and the area
where he/she lives are statistically significant. In particular, the index of self-esteem of
an adolescent's main caregiver and the adolescent's age positively influence self-esteem.
Conversely, area of residence has a negative influence on the formation of self-esteem.
On the other hand, Regression Il shows that an adolescent's age is statistically significant
and positive in explaining the development of self-efficacy.
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Table 2
First stage in the fixed effects methodology: estimation of latent cognitive and
non-cognitive skills

Variables (1) (2) (3) (4)
Index of Index of PPVT Mathematics
adolescent's adolescent's test
self-esteem self-efficacy

- Adolescent's relationship with his or 0.037 0.010 0.218* 0.084™

her parents (0.03) (0.02) (0.09) (0.03)

- Index of self-esteem of the adolescent's 0.126* 0.016 - -
main caregiver (0.08) (0.04)

- Socioeconomic status perceived by the -0.182 0.092 - -
adolescent (0.18) (0.10)

- The adolescent is absent from school 0.806" 0.052 -2.503 0.871

for more than a week due to ill health (0.46) (0.25) (1.64) (0.63)

- The adolescent lives in an urban area - 2.5427* 0.543 - -
(0.76) (0.57)

- Adolescent's age in months 0.115"* 0.107* 0.520™* 0.040

(0.01) (0.01) (0.08) (0.03)

- Adolescent's level of education - - 2.213" 2.146™

(0.86) (0,34)

- Constant - 1.884 -2.113* -18.035"™ - 13.788™

(1.91) (1.14) (7.21) (2.93)

Number of observations 1,182 1,184 1,164 1,179

R-squared 0.536 0.693 0.815 0.761

Notes

*10% Level of significance.

** 5% Level of significance.

** 1% Level of significance.

Source: YLS (2006, 2009a); compiled by authors.

Regression 11l shows that an adolescent's relationship with his/her parents, age, and level of
education to date has a positive and statistically significant influence on the development
of a larger vocabulary. Likewise, Regression IV shows the strong influence of an adolescent's
relationship with his or her parents and educational attainments to date on the development
of mathematical and logical skills.

Table 3 shows the results of the second estimation stage. In accordance with the
methodology described in the previous paragraph, cognitive and socioemotional skills
are divided into quintiles. Quintile 1 represents adolescents with fewer latent cognitive
and socioemotional skills, while Quintile 5 represents those with more skills of this type.
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Tobacco consumption

Estimations I, Il and Il of Table 3 correspond to the regression of tobacco use among
adolescents. The socioemotional skills studied (self-esteem and self-efficacy) influence
tobacco use by young people in different ways. Self-esteem is statistically significant and
has a positive relationship with tobacco consumption in Quintile 5. That is, adolescents
with higher self-esteem consume more cigarettes than those with lower self-esteem.
The result appears to be counter-intuitive; however, as noted by Butler and Gazon
(2005), and Estévez et al. (2006), it cannot be taken as given that adolescents with low
self-esteem display externalizing problems, such as violent and delinquent behavior
and drug use. Studies by Estévez et al. (2009), Musitu and Herrero (2003), and 0'Moore
and Kirkham (2001) show that high scores in certain areas of self-esteem (social and
physical) may constitute a potential risk factor for the development of externalizing
behavior problems. Moreover, the definition of tobacco use refers to the consumption
of at least one cigarette per week. Self-efficacy, on the other hand, negatively and
significantly influences tobacco use among adolescents. This result is compatible with
youths in Quintiles 3 (Regression Il) and 5 (Regression | and Il). Greater control over
one's life and emphasis on goal attainment reduces the likelihood of tobacco use. These
adolescents may be conscious of the negative effects that such consumption could have
on their future health.

With respect to latent cognitive skills, only the test that measures the level of receptive
vocabulary proves to be statistically significant and negative, which correlates positively
with the measurement of an individual's intelligence (Campbell et al. 2001; Gray et al.
1999; Campbell 1998). This suggests that more intelligent adolescents are less likely to
consume tobacco. The above result is borne out in the three estimations proposed and is
consistent with the result obtained by Cueto et al. (2011).

It should be stressed that peer pressure effects are positive and statistically significant
for tobacco use by adolescents. Moreover, the relationship that a young person has with
his/her parents is statistically significant and negative, so it is concluded that dialogue
and a good parent-child relationship could have an influence on the decision not to
consume that substance. Finally, male adolescents are more inclined to use tobacco
than their female counterparts, and consumption thereof increases with age in both
gender groups.
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Alcohol consumption

Estimations IV, V and VI in Table 2 correspond to alcohol use among adolescents. As
regards latent socioemotional skills, an adolescent's self-efficacy is found to be statistically
significant. The relationship between self-efficacy and alcohol consumption is negative
and so it is concluded that a youth with better control over his or her life and a long-term
outlook will opt not to drink alcohol. Innate cognitive skills, especially those measured
using the receptive vocabulary test, have a negative and statistically significant relationship
with alcohol consumption. That is, the higher an adolescent's level of intelligence, the more
likely that he or she will opt not to drink alcohol.

One relevant aspect is the effect that peer pressure from a young person's social circle can
exert on the adoption or otherwise of a risk behavior. In this particular case, it is observed
that if an adolescent's friends drink alcohol, that adolescent will be more likely to adopt
this risk behavior. It should be noted that all the aforementioned results with alcohol
consumption as a dependent variable are the same as those for models IV to VI, and as
such are concluded to be robust.

Sexual initiation

Finally, models VIl and VIl in Table 3 provide the results of regressions related to adolescents’
sexual initiation. In this particular case, it was found that a youth's level of intelligence;
that is, his/her innate cognitive skills, is statistically significant and has a negative
relationship with early sexual initiation. This behavior is observed in regressions VII and
VII. Moreover, the peer effect has a positive and statistically significant influence on early
sexual initiation among adolescents. In addition, when an adolescent's friends consume
both alcohol and tobacco, these practices have a direct effect on early sexual initiation.
As to the influence that an adolescent's relationship with his/her parents has on sexual
initiation, a negative and statistically significant relationship is found; thus, if there is a
high level of dialog and understanding between an adolescent and his/her parents, this
will impact the adolescent's final decision on whether or not to engage in this behavior.
Moreover, the age of an adolescent has a positive and statistically significant influence
on sexual initiation, while males are more likely to start their sex life earlier than females.

In conclusion, skills reduce the propensity to engage in a risk behavior, and do so by around
10 percentage points. A second result is that socioemotional skills have a greater effect
in this regard than do cognitive skills.
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5.2 Instrumental variables?'

Two models were estimated. In the first, the endogenous variable is the measurement of
innate cognitive skills by the receptive vocabulary test. In the second, the endogenous
variable is the mathematics test.?

Tables 4 and 5 show the first stage of model estimation, and instrumentalize the
mathematics and receptive vocabulary tests, respectively, taken by adolescents in 2009
(Round 3). For the three behavior types, and by instrumentalizing the mathematics test,
we find that variables such as the vocabulary and mathematics tests in Round 2, as well
as the reading comprehension test in Round 3, are good instruments (Table 4). This is
deduced by observing the high R-squared values?® of the models that incorporate these
instruments, specifically: 42.8%, 44.5%, and 44.2% for tobacco use, alcohol use, and early
sexual initiation, respectively. Moreover, it can be seen that the three abovementioned
instruments are significant.* On the other hand, by instrumentalizing the vocabulary test
in Round 3 (Table 5) and using the same instruments as in the mathematics test - except
for sexual relations, where the indices of non-cognitive skills are incorporated - similar
results are obtained. The R-squared for tobacco use, alcohol use, and early sexual initiation
are 63.3%, 56.8% and 63.9%, respectively, while the significance varies by behavior type,
but the vocabulary test from Round 2 is a significant variable in all three models.

21. This methodology was employed only to obtain the relationship between cognitive skills and the three risk
behaviors studied, as no effective instrument was found within the study to explain their relationship with
non-cognitive skills.

22. These measurements were used separately because both tests that measure an adolescent's cognitive skills are
highly correlated, which causes a loss of significance at the time of estimation.

23. R-squared as a goodness-of-fit measurement permits the determination that the instruments selected
significantly explain the cognitive skills from Round 3 (PPVT and mathematics) and that this explanation is
not correlated with the error. In this way, the fulfillment of the two criteria necessary for a good instrument
is verified.

24. The significance shows that the instruments are important in explaining the instrumentalized variable: in this
case, the mathematics test in Round 3.



80 Apuntes 76, First Semester 2015 / Lavado, Aragon and Gonzales

Table 4
First stage in the methodology of instrumental variables: instrumentalizing the
mathematics test in Round 3

Two stage least squares (2sls)

Has consumed Has consumed Has had sexual
tobacco alcohol relations
Instrumentalized variable Mathematics test ~Mathematics test  Mathematics test
PPVT (raw score) (Round 2) 0,059** 0.020"* 0.056™*
(0.016) (0.016) (0.015)
Mathematics test (raw score) (Round 2) 0.975* 1.009** 0.982"*
(0.155) (0.151) (0.147)
Cloze test for reading comprehension (raw score) 0.263** 0,270 0.267**
(Round 2) (0.051) (0.051) (0.049)
Adolescent's non-cognitive skills: index of - 0.009 - 0.006 -
self-esteem (0.055) (0.054)
Adolescent's non-cognitive skills: index of 0.089 0,054 -
self-efficacy (0.127) (0.130)
The adolescent's friends consume tobacco 0.203 - -
(0.341)
The adolescent'’s friends consume alcohol - 0.138 -
(0.371)
The adolescent's friends have had sexual relations - - 0.014
at an early age (0.014)
Adolescent's relationship with his or her parents 0.051* 0.043 0.049*
(0.027) (0.027) (0.026)
Gender (male) 0.105 0.052 0.169
(0.339) (0.341) (0.335)
Adolescent's age in months -0.020 -0.014 -0.026
(0.039) (0.039) (0.039)
Index of wealth (standardized score) 0.014 -0.262 - 0.059
(1.169) (1.155) (1.148)
Adolescent's level of education 0.454* 0.480™ 0.518™*
(0.202) (0.206) (0.199)
Constant -3.023 - 3.489 - 0.946
(6.934) (6.905) (6.628)
Number of observations 555 560 571
R-squared 0.439 0.456 0.451
Adjusted R-squared 0.428 0.445 0.442

Notes

*10% Level of significance.

** 5% Level of significance.

** 100 Level of significance.

Source: YLS (2006, 2009a); compiled by authors.
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Table 5
First stage in the methodology of instrumental variables: instrumentalizing the PPVT
test in Round 3

2sls

Has consumed  Has consumed Has had sexual

Instrumentalized variable tobacco alcohol relations

PPVT PPVT PPVT
P PPVT (raw score) (Round 2) 0.437** 0.568"* 0.437**
(0.041) (0.043) (0.041)
Mathematics test (raw score) (Round 2) 0.380 1431 0.445
(0.368) (0.389) (0.349)
Cloze test for reading comprehension (raw score) 1.097** - 1.085™*
(Round 2) (0.129) (0.126)
Adolescent's non-cognitive skills: index of self-esteem - - -0.102
(0.147)
Adolescent's non-cognitive skills: index of self-efficacy - - 0.153
(0.277)
The adolescent's friends consume tobacco - 1.519* - -

(0.856)
The adolescent's friends consume alcohol - 0.371 -
(0.987)

The adolescent's friends have had sexual relations at - - 0.060™
an early age (0.031)
Adolescent's relationship with his or her parents (0.023) 0.149* 0.045
0.070 (0.077) (0.067)
Gender (male) 1.947* 1.312 2.143%
(0.830) (0.894) (0.835)
Adolescent's age in months -0.030 -0.071 -0.031
(0.106) (0.109) (0.105)
Index of wealth (standardized score) 6.189** 7.972* 5.705*
(3.062) (3.216) (3.074)
Adolescent's level of education 1.629" 2.426™ 1.5471*
(0.478) (0.521) (0.477)
Constant 33.482* 30.664 32.269*
(18.262) (18.899) (19.236)
Number of observations 544 549 557
R-squared 0.639 0.574 0.646
Adjusted R-squared 0.633 0.568 0.639

Notes

*10% Level of significance.

** 5% Level of significance.

** 100 Level of significance.

Source: YLS (2006, 2009a); compiled by authors.
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Table 6 presents the results from the second stage for both models?® according to each of
the risk behaviors studied. In the case of tobacco consumption and early sexual initiation,
the results show that latent cognitive skills result in an adolescent being less inclined to
engage in these risk behaviors. The effect is a reduction of 1 to 2 percentage points in the
likelihood of adoption. This relationship can be seen in both the model that uses innate
cognitive skills as an explanatory variable measured through the mathematics test, and in
the model where innate cognitive skills are measured by the PPVT. Moreover, for both types
of behavior the relationship with parents is also a component that affects the likelihood
of an adolescent to smoke or to have sexual relations at an early age. It can also be seen
that the social factor also exerts an influence since if an adolescent's best friends smoke or
have sexual relations, that adolescent is more susceptible to engaging in the same behavior.
This is most pronounced in the case of tobacco use. The two factors - relationship with
parents and practices of peers - are linked to the literature discussed in the first section,
and with the descriptive statistics carried out.

On the other hand, for the case of alcohol consumption, the results indicate a different
trend, as adolescents with more latent cognitive skills are more likely to consume alcohol.
One explanation for this behavior has to do with the fact that alcohol consumption is a
social behavior; as an adolescent widens his or her circle of friends, that is, engages in a
more active social life and meets people not only at his or her school but, for instance, at
an academy or in an extra-curricular group, he/she will be more exposed to consumption
of this substance. This, in turn, is more clearly reflected in the results obtained in the
regression, as the variable that indicates whether an adolescent's friends drink alcohol has
a positive and significant effect on that adolescent also doing so.

25.  One including only innate vocabulary skills (columns 1, 3, and 6) and another including only mathematical
skills (columns 11, IV, and V).



83

Relationship between Skills and Adoption of Risk Behavior

'sioyine Aq p3iduwiod (00T '9002) STA :924n0S
DUBDIHIUDIS JO [3AT 0oL soen
“2UBIUDIS JO [9AIT 00S 4
"2UBdIUDIS JO [9AT 0001

sJ0N
9e1L'0 zlIo 1610 8810 8LL'0 Lo paJenbs-y
LSS LLS 095 6%S G55 S SUOIJBAISQO JO JAQUINN
(9270 (eL0) (£L70) (8£°0) (¥9°0) (99°0)
wlGG'L - wlSG9L - 9Ll - YTl - 81871 - w091 - JueISu0)
(200) (2070) (2070) (z00) (¢00) (z00)
w7500 - 0500 - 7200 - ¥20°0 - 0000 2000 - UOI3BINP3 JO [3A3] S1UISI|OPY
(01°0) (01°0) (zL0) (€L°0) (0L°0) (110
wE6C°0 w9920 Y10 8010 R4N0] TL1L0 (94035 pazipiepueis) yi|eam Jo xapu|
(00°0) (00°0) (00°0) (00°0) (0070) (0070)
w100 wEL00 £00°0 9000 wsll00 wxl 100 syyuow ut 3be s3u3ds3|0py
(€00) (€00) (+0°0) (¥00) (€00) (€00)
VAN w9610 0€0°0 8200 w9170 wGLL0 (Srew) 4spusg
(00°0) (00°0) (00°0) (00°0) (0070) (000)
7000 - +00°0 - +00°0 - ¥00°0 - G000 - 9000 - spuased J3y 4o sy ym diysuore|al s,3uadsajopy
(00°0) (00°0) Jbe Ajes ue je
»500°0 w3000 - - - - SUOIIB|J |BNX3S PBY dABY SPUILL SIUIISI|OpE Y]

(€00) (€00)
- - a7 LY0 =x0L70 - - |0Yy0d|e 3WNSU0I SpU3all SJUISaope ay|
(€0°0) (€0°0)
- - - - wxl8L°0 w8170 022BQ0} JWNSUO SPUILLY S,JUISI|OPE Y|
(100) (100) (100)
- w100 - 7100 - w7100 - - (2103s MEJ) 153) SdIBWAYIEN
(00°0) (00°0) (00°0) (9403s MeJ) INdd
G000 - - - 000 - +£00°0 - SIS SAI1UBOD JUd1e| SIUISI|OPY
SUOIlB[aJ |BNX3S pey SeH |0YOod|B PAWNSU0d SeH 0228Q0} PAWNSU0d SeH
(N n ) an () 0 J]QelI_A PIZI|BIUSWINIISU|
sIst

S|IIS dAIHUBOD pue JolAeyaq ysii :ABojopoylaw s3|qeLieA [e3UIWNI)SUL Ay} ul ABes puodag
9 31qe]



84 Apuntes 76, First Semester 2015 / Lavado, Aragon and Gonzales

6. CONCLUSION AND RECOMMENDATIONS

The estimation strategy employed in the previous section allows the following conclusions
to be drawn. The results show that cognitive and socioemotional skills reduce the likelihood
that an adolescent will adopt a risk behavior of one kind or another by an average of ten
percentage points. These skills also negatively influence tobacco use and early sexual
initiation. The relationship is the reverse for alcohol use; this is explained by the high
social component of these behaviors. Finally, the effect that socioemotional skills have on
reducing risk behaviors is slightly greater than is the case for cognitive skills.

Currently, Peru has not yet implemented any social policies aimed at the development of
young people's cognitive and socioemotional skills. Given the influence that these skills
have on an adolescent’s final decision to engage in a risk behavior such as tobacco or
alcohol use or early sexual initiation, the recommended political strategy is to implement
social programs that seek to promote the development of cognitive and socioemotional
skills based on a comprehensive evaluation of individuals; that is, both a psychological and
intelligence test through which each adolescent's weak points, which might prompt him or
her to engage in a risk behavior, can be evaluated. This assessment should be carried out
periodically, starting from the early years of an individual's life cycle (Dercon and Sanchez
2011; Yamada et al. 2013).

Though this study has succeeded in responding to the questions posed, some uncertainties
remain. For example, in what way do cognitive and socioemotional skills influence the
adoption of one or more risk behaviors by an adolescent? That is, does an adolescent with
more skills tend to adopt just one risk behavior? Or would he or she be more inclined to
adopt two or more types or risk behavior simultaneously?
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ANNEXES

Annex 1

Endogenous variables, relevant exogenous variables, and control variables according to

values or indices used in the study

Table 1A
Endogenous variables
Name Type of variable Description
tabaco Discrete Takes two values: (i) 1, if the adolescent uses tobacco;
(i) 0, otherwise.
alcohol Discrete Takes two values: (i) 1, if the adolescent uses alcohol;
(i) 0, otherwise.
relsex Discrete Takes two values: (i) 1, if the adolescent has had sexual
relations at an early age; (ii) O, otherwise.
Table 1B
Relevant exogenous variables
Name Type of variable Description
jautoestima Continuous Index that equals the sum of the percentage obtained in
questions on pride and shame applied to the adolescent.
jautoeficacia Continuous Index that equals the sum of the percentage obtained in
questions on the adolescent's decision-making on his/her
future applied to the adolescent.

PPVT Continuous Percentage obtained in the PPVT applied to the adolescent.
Math Continuous Percentage obtained in the mathematics test applied to the
adolescent.

Cloze Continuous Percentage obtained in the reading comprehension test

applied to the adolescent.
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Table 1C
Explanatory control variables
Name Type of variable Description
relationparents® Continuous  Index that equals the sum of the percentage obtained in questions on

the relationship between the adolescent and his/her parents, applied
to the adolescent.

jautoestimacare® Continuous Index that equals the sum of the percentage obtained in questions
on pride and shame, applied to the adolescent's primary caregiver.

iautoeficaciacare®  Continuous Index that equals the sum of the percentage obtained in questions
on the decision-making of the adolescent's primary caregiver about
his/her future, applied to the adolescent's primary caregiver.

sestatus Discrete Socioeconomic status perceived by the adolescent. Assigned the
following values: (i) 1, very wealthy; (ii) 2, wealthy; (iii) 3, comfortable
(able to survive); (iv) 4, never had enough (difficult to survive); (v) 5,
poor; (vi) 6, destitute.

educgrade Discrete Level of education attained by the adolescent. Assigned the following
values: (i) 0, has not finished first grade; (i) k, p forall k=1, 2, ..., 11,
if the adolescent is currently in grade k.

mschool Discrete Assigned two values: (i) 1, if the adolescent was absent from school
for more than one week due to illness; (i) 0, otherwise.

friendsmoke Discrete Assigned two values: (i) 1, if the adolescent's friends use tobacco;
(ii) 0, otherwise.

friendsdrink Discrete Assigned two values: (i) 1, if the adolescent's friends use alcohol; (ii)
0, otherwise.

friendsex Discrete Assigned two values: (i) 1, if the adolescent's friends have had sexual
relations at an early age; (ii) 0, otherwise.

typesite Discrete Assigned two values: (i) 1, if the adolescent lives in an urban area;
(ii) 0, otherwise.

gender Discrete Assigned two values: (i) 1, if the adolescent's gender is male; (ii) 0,
otherwise.

agechild Continual Adolescent's age at present (depending on whether in round 2 or 3).

wi Continual Wealth index, comprised of the sum of the following indicators; quality

of home infrastructure; consumption of durable goods (appliances)
and access to basic utilities in the home.

Notes

(1) To construct the index that measures the adolescent's relationship with his/her parents, the following statements were
used: "Do you feel comfortable expressing your opinions and feelings to your parents or guardians?"; “Most of the time, your
parents or guardians treat you fairly when you do something wrong;" “In comparison with your sibling(s), you are given less
things"; and “in comparison with your sibling(s), you have less freedom to go out when you please”

(2) To construct the index that measures the self-esteem of the adolescent's primary caregiver, the following statements were
used: "If | make an effort, | can improve my situation in life"; "I like to plan for my future”; "I (do not) have the possibility
of choosing what school to enroll my child(ren) in"; “If my child(ren) gets sick, there is little | can do to help him/her get
better”; and "I cannot help my child(ren) perform well at school however much | try."

(3) To construct the index that measures the self-efficacy of the adolescent's primary caregiver, the following statements
were used: "l am proud to show my friends where [ live"; "l am proud (ashamed) of my clothes”; “I am proud of the work that
the household head does"; "l am proud of the work | do"; and "I am proud of my children.”
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Annex 2
Construction of indicators of legal drug use and sexual relations

To construct the indicators of tobacco and drug use, the following questions were employed
in the confidential questionnaire:

- How often do you smoke cigarettes these days?
- How often do you normally drink alcohol?

The indicators of alcohol and tobacco were assigned the value of 1 if the adolescent
responded that he/she consumes alcohol every day, at least once per week or month, only
on special occasions, or very rarely. Otherwise, if the adolescent responds that he/she has
never used alcohol or tobacco, the indicator will take the value of O.

The indicator that shows whether adolescents have had sexual relations is constructed on
the basis of the following statement:

- | have never had sex.

The indicator was assigned the value of 1 if the adolescent responds negatively to the above
statement, and the value of O if the adolescent responds affirmatively to the statement.
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Annex 3
Statements employed to construct the indices of self-esteem and self-efficacy

Table 3A
Index of self-esteem

Positive (+) or Statements by roud
Negative (-)

Statements from Round 3 of the YLS

+ "I 'am proud of my shoes or of having shoes.”

+ “l'am proud of my clothes."

+ "I 'am never ashamed because | don't have the materials | need for school.”
+ “I'am proud of having the proper uniform.”

+ "I 'am proud of the work | have to do."

Statements from Round 2 of the YLS

+ "I am proud to show my friends where | live."

+ "l 'am proud of the work the household head does.”
+ "l am proud of my achievements at school.”

+ "l am proud of the work | have to do."

- "l am ashamed of my clothes.”

- "l am ashamed of my shoes.”

- "At times | feel ashamed because | do not have the materials | need for school.”
- "] am ashamed not to have the proper uniform.”

- "l am ashamed of the work | have to do."
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Table 3B
Index of self-efficacy
Positive (+) or Negative Statements by round
Q]

Statements from Round 3 of the YLS
+ "If I make an effort, | can improve my situation in life."
+ "I like to make plans for my education and future work."
+ “If I study hard at school, | will be rewarded with better work in the future.”
+ "| can choose what job to do."

- "Other people in my family make decisions on how | spend my time."

Statements from Round 2 of the YLS

"If I make an effort, | can improve my situation in life."
" like to make plans concerning my education and future work.”

“If I study hard at school, | will be rewarded with better work in the future.”

+ o+ o+ o+

"I have no choice in what job | do."

- "Other people in my family make decisions on how | spend my time."




