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ABSTRACT
This dissertation consists of two essays on youth criminal behavior and drug use
using data from the National Longitudinal Survey of Youth 1997 (NLSY97). The
first essay examines the relationship between youth employment and criminal
behavior and drug use allowing for endogeneity of the choice variables. Using a
recursive bivariate probit model, the results indicate that whether employment is
beneficial or harmful to youths depends on the level of work intensity.

While

working at high intensity, defined as 20-39 hours per week, encourages involvement
in criminal activity and drug use, working at low intensity, defined as 1-9 hours per
week, discourages it. The evidence suggests that youths who work are more involved
with marijuana use and nonviolent crimes involving drugs and money than violent
crimes.

Policies designed to limit hours of youth employment or reduce

concentration of youths in the workplace in order to minimize negative social
interaction can be beneficial to youths who choose to work.
The second essay analyzes the extent to which the School-To-Work (STW)
programs impact youth criminal behavior and drug use. In 1994, President Clinton
signed the School-To-Work Opportunity Act (STWOA) to address a national skills
shortage for students who pursue little or no education beyond high school. Using the
Heckman sample selection model, the results indicate four types of program
impacts—negative, positive, mixed, and none—where negative indicates a decrease
and positive an increase in the probability of engaging in illegal behavior. Mentoring
and technical preparation programs lower the probability of committing crimes and
iv

using drugs. Programs deemed unfavorable because participation in those programs
is positively associated with crimes and drug use are school-sponsored enterprise and
cooperative education programs. Two programs that demonstrate mixed results, a
negative impact on crimes but a positive impact on drug use, are the job shadowing
and the internship programs.

The only program not related to youth criminal

behavior and drug use is the career major program.
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Chapter 1
The Impact of Youth Employment on
Criminal Behavior and Drug Use

1. Introduction
Although crimes and drug use in the U.S have been declining, participation rates
among young people remain high. The Uniform Crime Report (2007) reports that
nearly 45 percent of all those arrested in 2007 were people under 25 years of age.
Crimes committed by youths from the middle and upper class are growing and drug
use is a behavioral problem that is commonly shared by young males and females
(Yablonsky, 2000). According to the Juvenile Justice and Delinquency Prevention
Act of 2002, juvenile arrests for drug violations dramatically increased 132 percent
between 1990 and 1999. In 2007, the National Survey on Drug Use and Health1
documents that about one in five youths ages 12-17 and one in three youths ages 1825 use some type of drugs.
Crimes and drug use impose substantial costs on society as well as
individuals. The government bears the cost of $1.7 trillion2 for crimes and $15 billion

1

National Survey on Drug Use and Health. (2007). Detailed Tables, Tables 1.20B and 1.21B. Office
of Applied Studies, Department of Health and Human Services.
2

Anderson, David A. (1999). "The Aggregate Burden of Crime." Journal of Law and Economics,
42(2): 611-642.

1

for drug abuse annually. Individuals who have criminal records encounter lower
employment opportunities and face a wage penalty (Sampson and Laub, 1990;
Borland and Hunter, 2000). Evidence reveals that those who have criminal records
suffer a 10-30 percent reduction in earnings (Grogger, 1992, 1995; Waldfogel,
1994a,b). Drug use not only causes lowered work productivity and long-lasting
harmful effects on health but also costs employers $100 billion each year due to
absenteeism, accidents on the job, and health-care utilization (Bahls, 1998).
Youths in the U.S. participate extensively in the labor market.4 The amount of
time spent at work closely competes with time spent with family or at school. Many
high school students spend more time on the job than in the classroom by their senior
year (Steinberg et al., 1996). Some youths spend more time at work than in school,
interacting more with peers at work than peers at school or parents (Steinberg and
Cauffman, 1995). Young workers are reported to have more delinquent friends
(Ploeger, 1997; Tanner and Krahn, 1991) and have a higher rate of drug use than
those who do not work (22.3 vs. 18 percent).5 Most drug users are employed in
industries that hire a large number of youths (Stoli, 1998; Vance, 2000). According
to the Substance Abuse and Mental Health Services Administration (2008), 13
million (75 percent) of current drug users are employed. The industries that represent
Executive Office of the President (2004). "The Economic Costs of Drug Abuse in the United States
1992-2002," Washington, D.C.
4

More than three-quarters of U.S. high school seniors work during the school year, and 40-50 percent
of those who are working average more than 20 hours per week (NLSY97, 2005 Press Release).
5

National Survey on Drug Use and Health. (2006). "Substance Use and Employment among Youth
Aged 15-17." NSDUH Report, Department of Health and Human Services.
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the highest rates of drug use are food services and construction, also the industries
most likely to hire youths.
Current research on the relationship between crime and drug participation
among youths and their employment is limited.

The literature that studies the

connection between youth problem behavior and labor market participation is mostly
centered in sociological and criminological branches. Of interest to parents and
policymakers is the issue of whether youth employment deters or promotes criminal
behavior. Employment may deter crimes among the young by enhancing human
capital through work experience. On the other hand negative social interaction in the
workplace may lead to problem behavior among working youths.
This paper examines the impact of youth employment on illegal behavior,
namely criminal activities and drug use. Existing studies consider youth employment
as an exogenous factor in determining the relationship with crimes and drug use. The
determinants of youth employment (status as well as intensity), however, are not
independent of those determining criminal behavior and drug use, leading to an
endogeneity problem. This study uses the most current sample from the National
Longitudinal Survey of Youth 1997 (NLSY97), designed to be representative of
youths ages 12-16 in 1996 and the first to take into account the endogeneity of the
employment variable.

Substance Abuse and Mental Health Services Administration (SAMHSA) (2007). "Nationwide
Survey Shows Most Illicit Drug Users and Heavy Alcohol Users Are in the Workplace and May Pose
Special Problems." SAMHSA News Release, Office of Applied Studies, Department of Health and
Human Services.

3

Illegal behavior is described by four types of criminal activities (vandalism,
theft, assault, and drug sales) and two types of drug use (marijuana and cocaine). The
empirical approach relies on a recursive bivariate probit model where two binary
variables in the outcome and employment equation are jointly determined (Greene,
2008). Employment is analyzed in terms of status as well as intensity. Employment
intensity is categorized by the number of hours worked per week as low (1-9),
moderate (10-19), high (20-39), or full-time (40 or more). The calculations are
estimated on a full sample and subsamples classified by demographic and socioeconomic characteristics.
The results indicate that work increases the probability of committing crimes
by four to 12 percentage points and raises the probability of using drugs by five to 14
percentage points. Youths who work are more involved with drug use and nonviolent
crimes involving money and drugs. They are three percent more likely to commit
theft or sell drugs and nine percent more likely to use marijuana.
Working at high intensity is positively related to crimes and drug use,
increasing these probabilities by four and 11 percentage points, respectively.
Working at low intensity is negatively related to drug use, decreasing the probability
by 18 percentage points.
The remainder of the paper is organized as follows. Section 2 presents a
literature review of past research that considers the relationship between youth
employment and illegal behavior. Section 3 develops the theoretical background.
Section 4 describes the data from NLSY97. Section 5 demonstrates the estimation
4

methodology. Section 6 discusses the details of empirical results. Section 7 presents
the concluding remarks.

2. Literature Review
Most existing research that has focused on determining how youth employment
impacts illegal behavior is concentrated in sociology and criminology rather than in
economics. The majority of the findings conclude that youths who participate in the
labor market are more likely to get involved in criminal activities and drug use.
The seminal sociological research of Greenberger and Steinberg (1986) offers
evidence to rebut the public claim to support youth employment from several
government panels.7 They conclude that working is more likely to interfere with
schooling, promote precocious maturity, foster cynical attitudes toward work, and
increase the rates of criminal activities and drug use. The sample of their study
comes from youths in Orange County, California.

In 1993, Steinberg and his

colleagues conducted another study on 4,400 youths in Wisconsin and Northern
California and came to the same conclusion of a negative impact of working,
especially for intensive workers (Steinberg et al., 1993).
Other studies using different samples generally confirm the same results
(Agnew, 1986; Bachman et al., 2003; Wright et al., 1997). Cullen et al. (1997) find

7

As mentioned in Phillips and Sandstorm's (1990) article, those government panels are the Panel on
Youth of the President's Service Advisory Committee (1972), Work-Education Consortium of the
National Manpower Institute (1978), Carnegie Council on Policy Studies in Higher Education (1980),
and National Commission on Youth (1980).

5

that problem behavior associated with youth employment arises only when working
hours are longer than 18 hours per week. They control for previous problem behavior
by including a lag in behavior for the year 1979 in the estimation using year 1980
data from the National Youth Survey (NYS). The research from Tanner and Krahn
(1991) studying 2,200 youths in three cities in Canada demonstrates evidence of the
detrimental effect of youth employment on criminal behavior but not on drug use.
One study by Gottfredson (1985) arrives at a different conclusion. She reports that
although working decreases school attendance and parental attachment, it does not
induce problem behavior.
The evidence from the two economic studies is not consistent. Leung (2004)
asserts that the workplace is a social institution that exerts a negative social influence
on youths. Youths who have work experience between the ages of 14 and 16 years
are more likely to report criminal activities at the age of 17. His sample consists of
at-risk males in Montreal. In contrast, Merlo and Wolpin (2008) claim a different
conclusion. They use data from the NLSY97 for black male youths to study the
relationship between working at age 16 and criminal activities at age 19-22.
Accounting for any unobserved heterogeneity, youths are categorized into four
groups based on their criminal propensity, and the results find that crime rates of
youths who worked at age 16 are lower than those who did not, regardless of the
criminal propensity group to which they belong.
Previous research suffers from shortcomings that make it difficult to
determine the net effects of youth employment. First, except for the study of Merlo
6

and Wolpin (2008), most data sets tend to be rather old and nonrepresentative. This
raises the question of whether the generalization of conclusions can be applied to the
current population of youths.

Second, the employment of youths is taken as

exogenous, and the problem of the endogeneity of the employment variables has
largely been ignored. An individual's decision to work and the decision to participate
in illegal activities may be influenced by the unobserved factors. In addition, the
relationship between employment and illegal behavior decisions may be recursive,
directly influencing each other.

Place of employment may be one of the

environments that induce youths to experiment with drugs from exposure to drug
users in the workplace. On the other hand, youths who are drug users may be more
likely to work or work intensively to earn money to acquire drugs.
Using data from the NLSY97, this study improves on the current literature in
the following ways. First, the NLSY97 data set contains representative data from the
most current generation of young people. The sample covers youths who were 12 to
16 years old in 1996 and continuously interviewed each year. Second, this research
attempts to address the issues of reverse causality and simultaneity by using recursive
bivariate probit methodology on eight years of data for which the potential problems
of endogeneity can be mitigated.

The estimates derived from the study should

provide reliable conclusion that can be applied to present-day youths.

7

3. Theoretical Background
An individual commits crimes if the expected utility from committing crimes exceeds
the utility he could get from participating in legitimate activities (Becker, 1968). One
of the most important determinants of criminal behavior is the opportunity cost
(Becker, 1968; Glaeser et al., 1996).

Human capital theory indicates that

enhancement of human capital reduces crimes by raising the opportunity cost of
committing crimes (Lochner, 1999).

Individuals with more human capital earn

higher wages and have a higher opportunity cost of committing crimes in terms of
income forgone if incarcerated. An individual can acquire human capital through
education and training as well as work experience (Becker, 1964). Employed youths
increase their human capital from work experience.

As a result, their higher

opportunity cost should lower the probability of engaging in illegal activities.
However, whether young people choose to work because they intend to gain human
capital through work experience is questionable. Mortimer (2003) and Ruhm (1995)
find that most youths participate in the labor market not to accumulate human capital
but for short-term consumption.
Other crucial factors that determine the behavior of an individual are social.
Besides economic factors, social forces influence the choices of individuals because
they desire respect and acceptance of family, friends, peers, and others (Becker, 1996;
Bernheim, 1994; Falk and Fischbacher, 2002; Manski, 2000; Soetevent, 2006). Levitt
and Venkatesh (2000) study the behavior of low-level gang members and conclude
that their behavior does not conform to optimizing economic agents but is explained
8

by social factors. They are willing to participate in street drug trades even if they face
a high probability of being killed and receive compensation just above the minimum
wage.
Despite individual differences in character, many people suppress their
individuality and conform with peers in a social network when they deem acceptance
by their social group sufficiently important (Akerlof, 1997; Bernheim, 1994). Social
interaction within a peer network determines youth social behavior including criminal
activities (Manski, 2000). Sutherland (1947) asserts that criminal behavior is a
learned behavior and peers are regarded as a stimulus for crimes by social interaction
within an intimate group. Young people especially are influenced by peers in all
types of behavior including delinquency. They make decisions largely based upon
social factors; in fact, crimes committed by young people have a higher degree of
social interaction (Glaeser et al., 1996; Jacob and Lefgren, 2003).
The influence of peers or peer pressure is defined as the preference of one
person affecting the preferences of others (Brock and Durlauf, 2001; Krauth, 2006;
Kremer and Levy, 2008). Becker (1996) asserts that peer pressure on youths arises
from the dependence between a person's social capital and his social behavior. The
stock of social capital reinforces the activities that are complements to that capital and
deters those that are substitutes. For example, an individual may start to experiment
with drugs because his friends do so. Social capital and investment in capital are
strong complements. Becker (1996) states that peer pressure has a larger effect on the
demand for drugs when drug habits are stronger.
9

Youths are often surrounded by people their own age with little adult
supervision in their workplace. The concentration of young people in unstructured
and unsupervised environments encourages social interaction inside and outside the
work settings (Greenberger and Steinberg, 1986; Jacob and Lefgren, 2003; Report on
the Youth Labor Force, 2000; Ruggiero et al., 1982). Warr (1993) indicates that by
the mid-teenage years, youths are likely to acquire at least some delinquent friends.
Criminological theory also states that working long hours underlies criminal
propensity (Gottfredson and Hirschi, 1990).

Youth employment is induced by

insufficient impulse control, and working long hours is an expression of criminal
propensity linked to impulsivity or inability to delay gratification.
Many studies find that peer effects are statistically important.

Youths with

delinquent friends develop more conduct problems than those who have fewer
delinquent friends (Steinberg et al., 1996). High prevalence of drug use in the
workplace promotes adverse influence on youths by social interaction. Research
finds that young workers feel more comfortable using drugs and increase their
demand for drugs when surrounded by other drug users (Bachman et al., 1981; Bahls,
1998).

Evan et al. (1992) find evidence of peer effects on teenage pregnancy and school dropout behavior
when using a single-equation model. Kremer and Levy (2008) indicate that a male student paired with
a roommate who drinks while in high school obtains a lower GPA than one paired with a nondrinking
roommate. Sacerdote (2001), Stinebrickner and Stinebrickner (2006), and Zimmerman (2003)
demonstrate that a college student with a roommate of superior academic performance attains higher
educational outcomes. Falk and Ichino (2006) find evidence of peer effects in pair treatments whereby
outputs are larger for subjects working in pairs than working alone.

10

Not only is employment a breeding ground for negative social interaction, but
income from working also provides youths a mean to acquire drugs. The majority of
youths do not work to support their families but for their own consumption
(Committee, 1998; Greenberger and Steinberg, 1986). Extra income increases their
demand for consumption of normal goods including drugs.
The following section represents a two-period economic model using a human
(social) capital framework. The model includes two types of human capital: work
(HJ) and crime (Hc). For each period, an individual optimally allocates time to legal
market work (ji, J2), criminal activities (ci, C2), or both.
An individual is endowed with initial skill level (Ho), learning ability (A), and
criminal ability (6). Following Lochner (2004), the production of human capital
model can be written as

H^ = h k (Htli,A)

d

A>0

where k = j , c

™! >0

i!ii>o

where the function h(.) is increasing and concave in its arguments. An individual
with higher learning ability earns a higher rate of return on human capital investment.
If a person commits a crime, the return to crime function is expressed as

r = r(6,H c ,c)
11

=>.». £>°> £ > °
(2)

d2r

„

d2r

^

>

^

< 0

3 2 r >0 _

3

<>

;s <

<

d2r

^

0

> 0

where r is the net return from crime and r(.) is increasing and concave in c , Hc, and 0.
A person with higher criminal ability receives a higher rate of return on crime. He
faces the probability of being arrested equal to p. The wage rate for labor market
work is w. For simplicity, the probability of getting caught (p) and the wage rate (w)are assumed to be the same for both periods. An individual maximizes the expected
discounted lifetime earnings with a discount rate p.
formulated as
MaxU = Y!+pY 2
Subject to
ct+jt= 1

where t= 1,2

Y,= p . [wHih] + (1-p). [wHjj, + r(G,Hj,c,)]
Y2= p . [wHJ2j2] + (1-p). [wHij2 + r(6,H^,c2)]
H£ = h c (rri,l£,A)
H[ = hi(H[,Vv A)

12

The objective function is

Y] and Y2 denote the earnings in periods 1 and 2, respectively. The total time
endowment is normalized to be equal to one. For a given level of human capital for
crimes, criminal ability, and time allocated to criminal activities in that period, r is the
net return from crime. The individual does not obtain illegal income if he is arrested.
The human capital in period 2 is accumulated through an increasing function of the
stock of human capital in the last period, human capital investment, and learning
ability. After substituting all the constraints into the objective function, the model is
described as

Max U = p . [wH'^l-d)] + (1-p). [wHi(l-d) + r(0,Hj,Cl)]
+ p {p . [wWCH* l[, A). (l-c 2 )} + (1-p). [whJCHl, l[, A). (l-c 2 )
+ r(9,h c (Hj,IJ,A),c 2 )]}
The first-order conditions for ci and C2 are given as follows:

(4)

£ cl :(l-p)r cl (e,Hj, Cl ) = wHi

(5)

£ c2 :(l-p)r c2 (e,h c (Hj,IJ,A),c 2 ) = wHJ2

The left side of equations (4) and (5) denotes the marginal revenue of criminal
activities if a person is successful in committing a crime in periods 1 and 2,
respectively. The marginal revenue from participating in legal activities represented
on the right side of equations (4) and (5) embodies the market wage rate. The first13

order conditions state that at the optimum, the marginal revenue of criminal activities
must equal the marginal revenue of working in the labor market.

Substituting H2 for h c (Hj, \\, A), the first-order condition for c2 is rewritten as

(5')

£ c2 :(l-p)r c2 (e,H^c 2 ) = wHJ2

The term wH2 on the right side is constant since it is determined by choices in period
1. Thus, if H2 in the term r'c2(9,H2,c2) on the left side increases, c2 must increase for
the equality to be maintained. Equation (3) expresses an increase of the marginal
return to crime with respect to an increase in human capital for crime. If human
capital for crime increases, to balance the equation time spent in criminal activities
(c2) has to increase, since Equation (2) states that more time spent in criminal
activities reduces the marginal return to crime. The model implies that an individual
with more human capital for crimes will spend more time committing crimes and less
time in the labor market.

4. Data
The data come from the NLSY97, the most current sample of the National
Longitudinal Surveys (NLS) program. The sample contains 8,984 youths and is
designed to be representative of the population ages 12 to 16 as of December 1996.
14

The NLSY97 survey collects information about employment, education, criminal
behavior, and drug use for the NLSY97 cohort annually. The NLSY97 also gathers a
wide range of background information, which allows researchers to include relevant
control variables for their studies.
The study includes data from 1998-2005 to analyze the relationship between
youth employment and criminal behavior and drug use.9 Beginning in 2004, the
crime questions are asked only of respondents who ever reported being arrested and
also of a control group for comparison (NLSY97 User's Guide, 2007). The drug
questions are still asked of every respondent. As a result, two separate samples are
created for crimes and drugs in order to utilize more information on drug use.
The criminal behavior data contain the information about individuals who (1)
commit vandalism, (2) steal less than $50, (3) steal more than $50 including a car, (4)
commit other property crimes including fencing stolen property, possessing or
receiving stolen property, or selling something for more than it is worth, (5) attack or
assault someone, or (6) sell illegal drugs. The data on drugs includes the use of (1)
marijuana and (2) cocaine and other drugs including crack, heroin, and other
substances not prescribed by a doctor.

If the individual answers "yes" to the

corresponding question, then the value of the dependent variable is set equal to one,
and zero otherwise. Three types of criminal activities (2), (3), and (4) are combined
into one variable, theft.

Two additional qualitative variables are created for

9

Although the survey started in 1997, information about cocaine and other drug use was not collected
before 1998. For that reason, the study omits data from 1997 in order to include more extensive types
of drug use.
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individuals who commit any crime and for those who use any drug. Nonresponses
for any reason are dropped.
The key explanatory variables are the work variables, which include
employment status as well as work intensity. The work variables focus on employeetype jobs—defined as jobs in which the respondent has an ongoing relationship with a
specific employer. Youths ages 14 and older are asked questions about their jobs,
while the NLSY97 staff creates the event history variables including accumulated
annual weeks worked and annual hours worked (NLSY97 User's Guide, 2007).
Hours worked per week are calculated using annual hours worked divided by
annual weeks worked. A qualitative variable for employment status is created with
the value one if a respondent reports any positive hours, and zero otherwise. The
work intensity variables are defined as low for working one to nine hours per week,
moderate for working 10 to 19 hours per week, high for working 20 to 39 hours per
week, and full-time for working 40 or more hours per week. Table 1 describes the
variable definitions.
The fundamental control variables included are relevant to criminality and
delinquency as indicated in the criminological and sociological theories and other
literature. The control variables include age, gender, race, parental education, family
structure, and urban living (Agnew, 2003; Antecol et al., 2001; Blumstein, 2002;
Dilulio, 1996; England, 1970; Glueck and Glueck, 1934; Hagan, 1991; Healy and
Bronner, 1926; Kosterman et al., 2000; Ludwig, 2001; Narayan and Smyth, 2004;
Snyder, 1999; Steinberg, 1987 and 2000; Sutherland et al., 1992; Trojannowicz,
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1978; Weatherburn and Lind, 1998; West, 1967; Wright et al., 1997; Yablonsky,
2000; Yamaguchi and Kandel, 1984). Figure 1 depicts the relationship of age with
crime participation and drug use. Crime participation increases with age until the
early adolescent years and then declines rapidly afterward (Grogger, 1998).
Compared to crime participation, drug use peaks later and declines less rapidly.
Cognitive intelligence and academic excellence discourage antisocial behavior
(Bachman et al., 1981; Brofrenbrenner et al., 1996; Farrinton, 1996; Hagan, 1991;
Leung, 2004; Newcomb et al., 1986).). These factors are accounted for by Armed
Services Vocational Aptitude Battery (ASVAB) score and grade point average (GPA)
in eighth grade. The variable asvab is the percentile score, ranging from 1 to 99, of
ASVAB score, which measures knowledge and skills like Armed Forces Qualifying
Test (AFQT) score and is comparable among age groups.

The variable

GPA_eighth_grade measures the grade point average in eighth grade on a 4.0 scale.
Also added are variables for job industries to proxy for the quality of
employment and the hourly wage variable to control for income effects from
working. The variable bully indicates whether a respondent was bullied before age
12.

Bullying has been found to be connected with criminal behavior (U.S.

Department of Justice, 2001).
Figure 2 compares crime participation and drug use by race. White youths are
more likely to commit crimes and use drugs than black or Hispanic youths. When the
rates of crime participation and drug use are analyzed by type in Figures 2.1 to 2.3, it
reveals that black youths assault someone (as shown in Figure 2.2) more often than
17

youths of other races. White youths have the highest rates of participation in all types
of drug use and crimes other than assault. Figure 3 presents crime participation and
drug use by work industry. Youths who work in retail have the highest rates of
crimes and drug use, while those who work in professional industries have the lowest
rates. Figure 4 reveals that the participation rates for both crimes and drug use are
highest for high-intensity workers and lowest for low-intensity workers.
Tables 2a and 2b report sample means for the crime and drug samples,
respectively. The statistics indicate that criminal offenders are less likely to work
than non-criminal offenders but drug users are more likely to be in the labor market
than non-drug users. This simple comparison does not take into account other factors
that are also determinants of criminal behavior and drug use. Males are more likely
than females to be criminal offenders and drug users. The wage rates of criminal
offenders are lower than those of non-criminal offenders. Grogger (1995) states that
the wage differential is one reason for the disparity in crime rates among different
demographic groups. Drug users, on the contrary, earn higher hourly wage rates than
non-drug users. This partly explains the higher rate of drug use for employed youths
due to income effects of job earnings.
The sample includes youths who are at least 14 years old, the minimum age at
which youths can be employed in most non-agricultural work, and younger than 25.
The final sample contains 39,356 person-year observations for crimes (7,700 criminal
offenders vs. 31,656 non-criminal offenders) and 47,725 person-year observations for
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drug use (11,771 drug users vs. 35,954 non-drug users). The standard errors are
adjusted for heterogeneity and clustered at the individual level.

5. Empirical Model
The goal of this study is to estimate the causal effect of youth employment on crimes
and drug use. When the key variables on the right side of the equations are not
exogenous, the estimations become more complicated. Since both the outcome
variables of interest (CRIME/DRUG) and the key explanatory variables on the right
side (WORK) of the equations are choice variables, the decision to participate in one
activity (e.g., working or working at high intensity) may not be independent of the
other activities (e.g., using drugs). These cause endogeneity problems. The first
problem is reverse causality, whereby a left-side outcome and a right-side variable
may directly influence each other. The second problem is simultaneity, whereby the
decision to participate in crimes or drug use and the decision to work are
simultaneously determined by unobserved characteristics such as personality traits or
culture. These endogeneity problems will cause the error terms in CRIME/DRUG
and WORK equations to be related. As a result, a single equation standard probit will
yield biased estimates if the correlation of the error terms is disregarded.
Greene (2008) proposes a recursive bivariate probit model to measure the
relationship between the two binary decision processes where one or more of the
right-side variables is endogeneous, using log-likelihood estimation. Bivariate probit
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is a two-equation model where the two binary variables are simultaneously
determined and the correlation of error terms between the two equations, p, is
accounted for. The recursive structure builds on a first reduced-form equation for the
endogeneous binary variable and a second structural-form equation determining the
outcome of interest.

The specification for a two-equation model is

CRIME/DRUG = p0 + P1X1+ P2WORK+ z{
WORK = a0 + a2X2+ Z+ e2
E [ e , |X,,X 2 ,Z] = E[e 2 |Xi,X 2 ,Z] = 0
Var [ s, I Xi,X2, Z ] = Var[ e2 | X,,X2, Z ] = 1
Cov[6i,e 2 |Xi,X 2 ,Z] = p

where CRIME/DRUG and WORK are (0,1) indicators for crime participation or drug
use and labor force participation, respectively. The WORK variable denotes laborforce status as well as intensity of employment. Xi represents a vector of control
variables that includes individual characteristics, family background, and job quality.
X2 contains some variables contained in Xi that are relevant to the WORK equation.
Z is the lagged WORK variable, an exogenous variable that is directly related to the
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WORK equation but not correlated with the CRIME/DRUG equation.10 Si and 62 are
the error terms, p (rho) measures the correlation of the error terms from the two
equations. If p is zero, the correlation of the error terms is not present and the error
terms in both equations are random. In that case, the model can be consistently
estimated with a single-equation probit.

6. Results
Tables 3a and 3b give the results for overall crime and drug equations, respectively.
Model 1 estimates crime and drug equations without any control variables. Model 2
accounts for age effects by including dummy variables for each age group. Model 3
adds gender and race, and Model 4 includes dummy variables for the industries that
employ youths as additional control. Model 5 has a full set of control variables.
Model 1 in Table 3a reveals that work is negatively related to crimes when
other relevant factors are not taken into consideration. The estimated coefficients
(Panel A) and marginal effects (Panel B) become significantly positive with
quantitatively equal size in Models 2, 3, 4, and 5 when the control variables are
included. In the drug models, on the other hand, the estimated coefficients of the
work variable are significantly positive across all models but vary substantially
among the different models, as shown in Table 3b.

The marginal effects are

quantitatively smallest when all control variables are included in Model 5.
10

The lagged value of WORK is chosen because what happened in the past should not be related to an
occurrence in the present. The p-value of the lagged WORK variable in the WORK equation is
significant at the conventional level.
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Table 4 estimates the results by subgroup, namely gender, race, age,
household income, ASVAB score, and GPA in eighth grade. The results in column 3
specify that work increases the probability of committing crimes for all groups except
youths who are black, age 20 years or over, or from a middle-income family. In
addition, work does not increase the probability of committing crimes for youths with
low ASVAB scores or low GPAs in eighth grade. Youths who work are four to 12
percent more likely to commit crimes than those who do not work. According to the
results in Column 4, working is positively associated with drug use for all groups,
increasing the probability of using drugs by five to 14 percentage points.
Although the preliminary analysis indicates that work is positively related to
crimes and drug use, the findings do not differentiate the type of criminal activities
and drug use. Accordingly, the models are re-estimated using four types of criminal
activities and two types of drug use as dependent variables (Tables 5a and 5b). The
results for crimes reported in Panel A of Table 5a demonstrate that the positive
estimated coefficients of the work variable are significant for theft and drug sales but
not for vandalism and assault. The marginal effects in Panel B indicate that youths
who work are three percent more likely to commit theft or sell drugs. The results for
drugs in Table 5b show that work is significantly and positively related to marijuana
use but not to cocaine and other drug use (Panel A). Work increases the probability
of youths using marijuana by nine percentage points (Panel B).
The previous results indicate that the adverse impact of working is more
common for nonviolent crimes involving drugs and money, i.e., theft, drug sales, and
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marijuana use, but not for violent crimes, i.e., vandalism and assault. These results
apply to youths who work any number of hours but do not differentiate between
youths who work at different intensities. In order to examine the impacts of different
types of work intensity, the crime and drug equations are re-estimated in Table 6
using four categories of work intensity, i.e., low, moderate, high, and full-time. The
estimated coefficients are shown in columns 1 and 2 for crimes and drugs,
respectively.
The results in Table 6, columns 3 and 4, indicate that the detrimental effects of
working, in terms of increasing the probability of committing crimes and using drugs,
apply only to youths who work at high intensity, defined as 20-39 hours per week.
Youths who work at high intensity are four percent more likely to commit crimes and
11 percent more likely to use drugs. Working at low intensity, defined as 1-9 hours
per week, on the other hand, reduces the probability of using drugs by 18 percentage
points but has no significant effect on the probability of committing crimes. Working
at moderate intensity, defined as 10-19 hours per week, and working full-time,
defined as 40 or more hours per week, do not produce significant effects on either
crimes or drug use.11 These results imply that when considered collectively working
does not have a causal effect on committing crimes or using drugs. However, when
examining work separately by intensity, high-intensity work significantly increases
the probabilities of committing crimes and using drugs.

11

Although the estimated coefficient of working at moderate intensity is significant at the 10 percent
level, the level of significance disappears when marginal effects are calculated.
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7. Conclusion
The impact of youths' employment during school years has received considerable
policy attention over the past few decades {Report on the Youth Labor Force, 2000).
Research on youth employment and involvement with crimes and drugs is confined
more to sociology and criminology than economics. This paper improves on the
current literature by taking into account the choice variables' nonrandom nature,
which establishes endogeneity problems.
The preliminary results reveal that working is positively related to both crimes
and drug use. In more detailed analysis of subgroups, the results demonstrate that
work increases the probability of committing crimes by four to 12 percentage points
for all groups except youths who are black, at least 20 years of age, or from a middleincome family. In addition, work does not increase the probability of committing
crimes for youths who have low ASVAB scores or low GPAs in eighth grade. Work
increases the probability of using drugs by five to 14 percent across all groups.
Youths who work are more involved with drug use and nonviolent crimes
involving drugs and money than violent crimes. Employed youths are three percent
more likely to commit theft or sell drugs and nine percent more likely to use
marijuana than unemployed youths. This finding is consistent with the fact that
young offenders are usually involved with crimes for material gain or excitement
(Cullen et al., 1985; Farrington, 1996). The effects of working on drug use are also
supported by the high prevalence of drugs in the working environment, exposing
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youths to drugs and encouraging drug consumption by peer example (Bachman et al.,
1981; Bahls, 1998; Ministry of Public Health of Belgium, 2002; Warr, 1993).
When working variables are categorized by intensity, results show that only
high-intensity working is positively related to crimes and drug use, increasing the
probability by four and 11 percentage points, respectively. In contrast, working at
low intensity is negatively related to drug use, decreasing the probability by 18
percentage points.

Ploeger (1997) asserts that not only is employment status

associated with delinquent behavior but the intensity of employment creates an
additional effect on delinquency as well. Working at moderate intensity or full-time
has no significant effect on crimes and drug use.
The possible explanation could be that social interaction increases with the
level of work intensity and does not influence behavior until a certain number of
hours worked is reached, i.e., 20 hours per week. The positive association with theft
and drug sales could be the consequence of the positive effects of working on drug
use. Many drug users also deal drugs on the side or steal to acquire drugs. Youths
working at low intensity do not have enough exposure to negative social interaction
for it to influence their behavior, but they may learn the unfavorable consequences of
drugs from their coworkers and try to avoid them, resulting in lower probability of
using drugs. Working full-time has no significant impact on any criminal activities or
drug use. Older youths are less susceptible to peer effects than younger ones. More
than 50 percent of youths in the sample who work full-time are at least 20 years old.
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It can be concluded that whether youth employment is beneficial or harmful
depends on work intensity. While working at high intensity encourages involvement
in criminal activities and drug use, working at low intensity discourages it. Policies
designed to minimize the harmful effects of employment would be valuable to youths
who choose to work, because peer pressure is the most powerful influence in
determining youths' social behavior. It is a widely held belief that youths who
commit crime will likely reoffend in the future (Soler, 2001). Once youths engage in
crimes and especially drug use, they are more likely to continue as adults (Yablonsky,
2000). The impacts are long-lasting to the individuals and society as a whole.
Califano (2006) notes that youths who reach 21 years of age without using drugs will
almost certainly never do so later in life.
According to the Office of Juvenile Justice and Delinquency Prevention
(2002), the cost to society of allowing one youth to leave school and enter a life of
crimes and drugs is $1.7 to 2.3 million annually. Prevention of the early introduction
to drugs by employment can be one vehicle to curb the high rate of drug problems
among youths in the U.S. Suggested approaches to preventing introduction to drugs
could be limiting the number of hours youths can work or lowering youth
concentration in the workplace in order to reduce negative social interaction.
Structuring contact between young workers and management in order to maintain the
young-to-adult worker ratio is another possibility (Greenberger and Steinberg, 1986).
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Table 1. Variable Definitions

Variable

Dependent Variables
anycrime
vandalism
theft

Definition

assault
drug sales

=1 if commit anycrime; =0 otherwise
=1 if commit vandalism; =0 otherwise
=1 if steal less than $50 or steal more than $50 including car or commit other
property crime; =0 otherwise
=1 if assault; =0 otherwise
=1 if sell drugs; =0 otherwise

anydrug
marijuana
cocaine

=1 if use any drug; =0 otherwise
=1 if use marijuana; =0 otherwise
=1 if use cocaine or other hard drugs; =0 otherwise

Explanatory Variables
work
low_hours
moderate_hours
high_hour
fulltime

=1 if work any hour per week; =0 if not work
=1 if work 1-9 hours per week; =0 otherwise
=1 if work 10-19 hours per week; =0 otherwise '
=1 if work 20-39 hours per week; =0 otherwise
=1 if work 40 hours or more per week; =0 otherwise

Control Variables
age 13
age 14
age 15
agel6
age 17
age 18
age 19
age20
age21
ageover21
male
black
hispanic
construction
retail
professional

=1 if age equals 13; =0 otherwise
=1 if age equals 14; =0 otherwise
=1 if age equals 15; =0 otherwise
=1 if age equals 16; =0 otherwise
=1 if age equals 17; =0 otherwise
=1 if age equals 18; =0 otherwise
=1 if age equals 19; =0 otherwise
=1 if age equals 20; =0 otherwise
=1 if age equals 21; =0 otherwise
=1 if age is greater than 21; =0 otherwise
=1 if male; =0 if female
=1 if black; =0 otherwise
=1 if Hispanic; =0 otherwise
=1 if work in construction, manufacturing, wholesale trade, transportation,
and warehouse; =0 otherwise
=1 if work in retail trade, entertainment, accommodation, and food services;
= 0 otherwise
=1 if work in information and communication; finance, insurance and real
estate; professional and related services; educational, health, and social services;
=0 otherwise
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Table 1. Variable Definitions (Continued)

Variable

Definition

Control Variables
wage
fathereducation
mothereducation
GPA_eighth_grade
asvab
bully
single_parent
log_household_income
household_size
household_under_l 8
urban

hourly wage
years of father education
years of mother education
GPA in eighth grade
Armed Services Vocational Aptitude Battery score
=5=1 if bullied before age 12; =0 otherwise
=1 if live in single-parent family; =0 otherwise
household income in base 10 log form
number of residents in household
number of siblings under age 18
=1 if live in urban areas; =0 otherwise

Notes: The asvab (Armed Services Vocational Aptitude Battery) measures the respondent's
knowledge and skills (similar to AFQT score). The asvab variable contains a summary percentile score
ranging, from one to 99, that is comparable among age groups.
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Table 2a. Sample Means for Crime Sample

Criminal
Offenders

Full Sample

Non-Criminal
Offenders

Dependent Variables
anycrime
vandalism
theft
assault
drug sales

0.196
0.062
0.095
0.078
0.061

(0.367)
(0.241)
(0.293)
(0.268)
(0.239)

1.000
0.317
0.483
0.398
0.312

(0.000)
(0.465)
(0.500)
(0.490)
(0.463)

--

Explanatory Variables
work
low hours
moderate hours
high hour
full time

0.769
0.046
0.126
0.364
0.233

(0.422)
(0.209)
(0.331)
(0.481)
(0.423)

0.751
0.044
0.126
0.370
0.210

(0.433)
(0.205)
(0.332)
(0.483)
(0.407)

0.773
0.046
0.125
0.363
0.238

Control Variables
age 14
agel5
agel6
age 17
age 18
age 19
age20
age21
ageover21
male
black
hispanic
construction
retail
professional
wage
father_education
mothereducation
GPA_eight_grade
asvab
bully
single_parent
log_household_income
householdsize
householdunder 18
urban
N

0.057 (0.232)
0.090 (0.287)
0.125 (0.331)
0.151 (0.358)
0.156 (0.363)
0.137 (0.344)
0.114 (0.318)
0.084 (0.277)
0.170 (0.376)
0.499 (0.500)
0.268 (0.443)
0.208 (0.406)
0.113 (0.317)
0.400 (0.490)
0.200 (0.400)
6.227 (4.603)
11.580 (4.323)
12.287 (3.230)
2.839 (0.833)
46.356 (26.687)
0.198 (0.398)
0.249 (0.433)
6.634 (5.034)
4.005 (1.710)
1.306 (1.340)
0.745 (0.436)

0.086 (0.280)
0.131 (0.337)
0.163 (0.370)
0.174 (0.379)
0.154 (0.361)
0.111 (0.315)
0.082 (0.374)
0.050 (0.218)
0.099 (0.298)
0.617 (0.486)
0.253 (0.435)
0.200 (0.400)
0.115 (0.318)
0.427 (0.495)
0.156 (0.363)
5.789 (4.338)
11.611 (4.195)
12.332 (3.244)
2.640 (0.864)
46.346 (26.357)
0.271 (0.445)
0.295 (0.456)
5.710 (5.190)
4.006 (1.636)
1.425 (1.326)
0.758 (0.428)

39,356

7,700

0.050 (0.218)
0.080 (0.272)
0.115 (0.320)
0.145 (0.352)
0.157 (0.363)
0.144 (0.351)
0.122 (0.327)
0.092 (0.289)
0.187 (0.390)
0.470 (0.499)
0.271 (0.445)
0.209 (0.407)
0.113 (0.316)
0.394 (0.489)
0.211 (0.408)
6.334 (4.659)
11.573 (4.354)
12.276 (3.227)
2.887 (0.817)
46.359 (26.767)
0.180 (0.384)
0.238 (0.426)
6.858 (4.970)
4.005 (7.727)
1.277 (1.342)
0.741 (0.438)
31,656

Notes: The crime rates do not sum up to one because 2,708 observations contain more than one crime
participation.
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(0.419)
(0.209)
(0.331)
(0.481)
(0.426)

Table 2b. Sample Means for Drug Sample

Full!Sample

Drug Users

Dependent Variables
anydrug
marijuana
cocaine

0.247
0.236
0.063

(0.431)
(0.424)
(0.243)

1.000
0.956
0.256

(0.000)
(0.206)
(0.437)

Explanatory Variables
work
low hours
moderate hours
high hour
full time

0.787
0.041
0.115
0.361
0.270

(0.409)
(0.198)
(0.319)
(0.480)
(0.444)

0.841
0.036
0.116
0.411
0.277

(0.365)
(0.187)
(0.320)
(0.492)
(0.448)

Control Variables
agel4
age 15
age 16
age 17
age 18
age 19
age20
age21
ageover21
male
black
hispanic
construction
retail
professional
wage
father_education
mothereducation
GPA_eight_grade
asvab
bully
single_parent
loghouseholdincome
householdsize
household_under 18
urban
N

Non-Drug Users

--—

0.769
0.042
0.114
0.345
0.268

(0.421)
(0.201)
(0.318)
(0.475)
(0.443)

0.047 (0.211)
0.074 (0.262)
0.102 (0.303)
0.123 (0.328)
0.127 (0.333)
0.126 (0.331)
0.121 (0.332)
0.108 (0.310)
0.275 (0.447)
0.486 (0.500)
0.266 (0.442)
0.209 (0.406)
0.119 (0.324)
0.387 (0.487)
0.224 (0.417)
6.780 (4.882)
11.600 (4.336)
12.307 (3.235)
2.855 (0.828)
46.748 (26.715)
0.195 (0.396)
0.236 (0.424)
7.311 (4.827)
3.890 (1.730)
1.200 (1.316)
0.753 (0.431)

0.032 (0.177)
0.069 (0.252)
0.106 (0.307)
0.138 (0.345)
0.147 (0.354)
0.138 (0.345)
0.130 (0.336)
0.101 (0.302)
0.241 (0.428)
0.545 (0.498)
0.207 (0.405)
0.182 (0.386)
0.131 (0.337)
0.435 (0.496)
0.217 (0.412)
7.304 (4.742)
11.906 (4.274)
12.703 (3.142)
2.757 (0.856)
49.991 (25.993)
0.231 (0.421)
0.250 (0.433)
7.598 (4.723)
3.707 (1.620)
1.027 (1.209)
0.778 (0.415)

0.052 (0.221)
0.076 (0.264)
0.101 (0.301)
0.118 (0.323)
0.121 (0.326)
0.122 (0.327)
0.125 (0.331)
0.111 (0.313)
0.286 (0.452)
0.467 (0.499)
0.285 (0.451)
0.218 (0.412)
0.115 (0.319)
0.371 (0.483)
0.227 (0.419)
6.608 (4.915)
11.500 (4.352)
12.178 (3.255)
2.886 (0.817)
45.686 (26.863)
0.183 (0.387)
0.231 (0.421)
7.217 (4.856)
3.950 (1.760)
1.257 (1.344)
0.745 (0.436)

47,725

11,771

35,954

Notes : The rates of drug use do not sum up to one because 2,494 observations contain more than
one drug use.
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Table 3a. Estimation Results and Marginal Effects for Crime Participation (Overall)

Model
(1)

Model
(3)

Model
(2)

A. Coefficients
work
-0.158(0.055) *** 0.259 (0.066) *** 0.251 (0.063) ***
0.662 (0.049) *** 0.682 (0.049) ***
age 15
age 16
0.545 (0.042) *** 0.568 (0.042) ***
0.432 (0.038) *** 0.455 (0.039) ***
age 17
age 18
0.343 (0.036) *** 0.365 (0.036) ***
age 19
0.217 (0.036) *** 0.241 (0.036) ***
age20
0.138 (0.036) *** 0.156(0.036) ***
age21
0.029 (0.037)
0.039 (0.038)
0.358 (0.025) ***
male
black
-0.007 (0.029)
-0.033 (0.033)
hispanic
construction
retail
professional
wage
fathereducation
mothereducation
GPA_eighth_grade
asvab
bully
single_paren1
loghouseholdincome
household_size
household_under_l 8
urban
constant
-0.809 (0.047) *** -1.445 (0.066) *** -1.643 (0.070) ***
P
Wald Test

Model
(4)

,

Model
(5)

0.251 (0.074)
0.756 (0.057)
0.630 (0.051)
0.506 (0.044)
0.386 (0.038)
0.254 (0.037)
0.163 (0.037)
0.049 (0.038)
*** 0.297 (0.026)
-0.027(0.033)
-0.033 (0.037)
0.018 (0.049)
0.049 (0.044)
-0.041 (0.046)
-0.003 (0.003)
0.002 (0.003)
-0.001 (0.005)
-0.200 (0.017)
0.003 (0.001)
0.249 (0.030)
0.083 (0.027)
0.006 (0.003)
-0.029 (0.010)
0.005 (0.014)
0.082 (0.026)
-1.628 (0.070) *** -1.282(0.101)
0.225
0.666
0.548
0.440
0.354
0.234
0.151
0.036
0.354
-0.006
-0.030
0.027
0.056
-0.043

(0.074)
(0.049)
(0.043)
(0.039)
(0.037)
(0.036)
(0.036)
(0.038)
(0.025)
(0.029)
(0.033)
(0.048)
(0.043)
(0.045)

***
***
***
***
***
***
***

***
***
***
***
***
***
***
***

***
***
***
***
**
***
***
***

0.112(0.031) ***. -0.122 (0.037) *** -0.115(0.034) *** -0.115 (0.034) *** -0.116(0.031) ***
11.189
11.128
13.535
12.824
10.835

B. Marginal Effects
work
-0.044 (0.016) ***

0.059 (0.013) ***

0.056 (0.013) ***

0.051 (0.015) ***

0.055 (0.015) ***

Notes: The sample contains 39,356 person-year observations. The excluded categories for age, gender, race, and
industry are age over 21, female, white, and other industries, respectively. Standard errors (in parentheses) are clustered
robust by individual. * significant at 10 percent level; ** at 5 percent level; *** at 1 percent level.
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Table 3b. Estimation Results and Marginal Effects for Drug Use (Overall)

]Model

(1)

Model
(2)

A. Coefficients
work
0.541 (0.048) *** 0.667 (0.054)
agel5
0.256 (0.041)
0.284 (0.032)
age 16
agel7
0.260 (0.027)
age 18
0.266 (0.024)
age 19
0.208 (0.022)
0.155 (0.021)
age20
age21
0.082 (0.021)
male
black
hispanic
construction
retail
professional
wage
father_education
mother_education
GPA_eighth_grade
asvab
bully
single_parent
loghouseholdincome
householdsize
household_under_l £»
urban
constant
-0.113 (0.040) *** -1.399 (0.050)
P
Wald Test

Model
(3)

***
***
***
***
***
***
***
***

***

0.480 (0.054)
0.190(0.041)
0.240 (0.032)
0.239 (0.027)
0.259 (0.024)
0.208 (0.022)
0.156(0.022)
0.080 (0.021)
0.197(0.025)
-0.244 (0.030)
-0.215 (0.032)

Model
(4)

*** 0.454 (0.064)
*** 0.174(0.042)
*** 0.222 (0.033)
*** 0.224 (0.028)
*** 0.249 (0.024)
*** 0.200 (0.022)
**'* 0.151 (0.022)
*** 0.076 (0.021)
*** 0.199 (0.025)
*** -0.244 (0.030)
*** -0.213 (0.032)
-0.003 (0.044)
0.053 (0.039)
-0.012 (0.040)

-1.234 (0.055) ***

Model
(5)

*** 0.316(0.067)
*** 0.364 (0.051)
*** 0.410 (0.043)
*** 0.347 (0.034)
*** 0.306 (0.026)
*** 0.233 (0.024)
*** 0.173 (0.023)
*** 0.090 (0.022)
*** 0.133 (0.026)
*** -0.209 (0.033)
*** -0.150(0.035)
0.006 (0.045)
0.050 (0.039)
-0.027 (0.041)
0.007 (0.003)
0.000 (0.003)
0.021 (0.005)
-0.183 (0.017)
0.004 (0.001)
0.129(0.031)
0.081 (0.026)
0.010 (0.003)
-0.011 (0.008)
-0.057 (0.013)
0.149 (0.026)
-1.224 (0.055) *** -1.257 (0.091)

***
***
***
***
***
***
***
***
***
***
***

***
***
***
***
***
***
***
***
***
***

-0.202 (0.026) *** -0.279 (0.029) *** -0.168 (0.027)*** -0.167 (0.027) *** -0.126(0.025) ***
36.513
24.174
57.006
36.863
83.503

B. Marginal Effects
work
0.143 (0.010) ***

0.167 (0.010) ***

0.129(0.012) ***

0.123 (0.015) ***

0.088 (0.017) ***

Notes: The sample contains 47,725 person-year observations. The excluded categories for age, gender, race, and
industry are age over 21, female, white, and other industries, respectively. Standard errors (in parentheses) are clustered
robust by individual. * significant at 10 percent level; ** at 5 percent level; *** at 1 percent level.
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Table 4. Estimation Results and Marginal Effects for Crime Participation and Drug Use by Subgroup

Coefficients
Crimes

Marginal Effects
Crimes
Drugs
(3)
(4)

0)

Drugs
(2)

Full Sample

0.251 (0.074) ***

0.316(0.067) ***

0.055 (0.015) #**

0.088 (0.017) ,**

Gender
Male
Female

0.288 (0.096) ***
0.197(0.116) *

0.238 (0.092) ***
0.447 (0.096) ***

0.074 (0.022) ***
0.036 (0.019) *

0.074 (0.027) ***
0.107 (0.019) ***

Race
Black
Hispanic
White

-0.071 (0.143)
0.552 (0.164) ***
0.427(0.104) ***

0.413 (0.125) *#*
0.494 (0.151) ***
0.382 (0.094) *#*

-0.017 (0.035)
0.102 (0.024) ***
0.087 (0.017) ***

0.095 (0.025) ***
0.117(0.029) ***
0.116(0.025) ***

Age
14-16
17-19
20 and over

0.385 (0.154) **
0.264(0.107) **
-0.082 (0.138)

0.275 (0.153) *
0.274(0.105) ***
0.343 (0.093) ***

0.106 (0.039) ***
0.060 (0.022) *#*
-0.017 (0.029)

0.075 (0.039) *
0.083 (0.029) **#
0.089 (0.021) ***

0.264 (0.102) ***
0.035 (0.124)
0.747 (0.181) ***

0.219 (0.090) **
0.390 (0.103) ***
0.489 (0.156) ***

0.064 (0.022) ***
0.008 (0.027)
0.113 (0.017) ***

0.062 (0.024) **
0.104 (0.024) ***
0.136 (0.035) ***

-0.019 (0.140)
0.404 (0.098) ***
0.733 (0.183) ***

0.221 (0.135)
0.428 (0.088) ***
0.412(0.175) **

-0.004 (0.034)
0.084 (0.017) ***
0.123 (0.021) ***

0.054(0.031) *
0.118(0.021) ***
0.122(0.045) ***

GPA in Eighth Grade
<2.5
-0.193 (0.143)
2.5-3.0
0.372(0.117) ***
>3.0
0.569(0.123) ***

0.254(0.133) *
0.144(0.105) ***
0.396(0.116) *#*

-0.060 (0.046)
0.079 (0.021) #**
0.087 (0.014) ***

0.080 (0.039) **
0.119(0.024) ***
0.100 (0.025) ***

Household Income
< 25 percentile
25-75 percentile
> 75 percentile
ASVAB Score
< 25 percentile
25-75 percentile
> 75 percentile

Notes : Standard errors (in parentheses) are clustered robust by individual. * significant at 10 percent level;
** at 5 percent level; *** at 1 percent level.
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Table 5a. Estimation Results for Crime Participation by Crime Type

Vandalism

A. Coefficients
work
agel5
age 16
age 17
age 18
age 19
age20
age21
male
black
hispanic
construction
retail
professional
wage
father_education
mother_education
GPA_eighth_grade
asvab
bully
single_parent
log_household_income
household_size
household_under_l 8
urban
constant
B. Marginal Effects
work

0.107 (0.103)
0.829 (0.082) ***
0.709 (0.076) ***
0.485 (0.069) ***
0.394 (0.060) ***
0.286 (0.062) ***
0.199(0.065)***
0.131 (0.067) *
0.345 (0.034) ***
-0.096 (0.044) **
-0.053 (0.046)
0.005 (0.067)
0.007 (0.060)
0.002 (0.065)
-0.015 (0.005) ***
0.003 (0.005)
-0.006 (0.006)
-0.150 (0.022) ***
0.002 (0.001) ***
0.201 (0.038) ***
0.007 (0.037)
0.005 (0.004)
-0.025 (0.014) *
0.009 (0.019)
-0.002 (0.034)
-1.860(0.139) ***

0.009 (0.008)

Theft

Assault

0.248 (0.089)
0.833 (0.071)
0.710 (0.065)
0.613 (0.057)
0.452 (0.053)
0.357 (0.051)
0.192(0.051)
0.145 (0.055)
0.216 (0.030)
-0.032 (0.039)
0.014 (0.042)
-0.009 (0.060)
0.088 (0.054)
0.003 (0.057)
-0.004 (0.004)
0.003 (0.004)
-0.001 (0.006)
-0.143 (0.022)
0.004 (0.020)
0.221 (0.001)
0.092 (0.034)
0.004 (0.003)
-0.007 (0.012)
-0.002 (0.016)
0.048(0.031)
-2.085 (0.119)

*** 0.086 (0.092)
*** 0.612 (0.072) ***
*** 0.524 (0.065) ***
*** 0.451 (0.056) ***
*** 0.315 (0.050) ***
*** 0.184 (0.050) ***
*** 0.138 (0.050) ***
*** -0.002 (0.053)
*** 0.274(0.031) ***
0.108(0.040) ***
0.048 (0.045)
0.040 (0.060)
0.047 (0.053)
0.008 (0.057)
-0.001 (0.004)
-0.005 (0.004)
-0.005 (0.006)
*** -0.183 (0.020) ***
*** -0.002 (0.001) ***
*** 0.269 (0.035) ***
0.053 (0.032) *
0.013 (0.004) ***
-0.049 (0.013) ***
0.037 (0.017) **
0.031 (0.033)
*** -1.405 (0.121) ***

0.028 (0.009) ***

0.009 (0.009)

Drug Sales

0.303 (0.101) ***
0.327 (0.083) ***
0.390 (0.071) ***
0.325 (0.059) ***
0.211 (0.052) ***
0.154(0.049) ***
0.094 (0.049) *
0.012 (0.051)
0.283 (0.036) ***
-0.205 (0.046) ***
-0.044 (0.049)
0.016 (0.065)
0.021 (0.058)
-0.062 (0.062)
0.003 (0.004)
0.002 (0.004)
-0.001 (0.007)
-0.215 (0.023) ***
0.003 (0.001)
0.176(0.040) ***
0.132(0.037) ***
0.007 (0.004) *
-0.006 (0.013)
-0.046 (0.019) **
0.113 (0.037) ***
-1.845 (0.141) ***

0.026 (0.007) ***

Notes: The excluded categories for age, gender, race, and industry are age over 21, female, white, and other
industries, respectively. Standard errors (in parentheses) are clustered robust by individual. * significant
at 10 percent level; ** at 5 percent level; *** at 1 percent level.
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Table 5b. Estimation Results for Drug Use by Drug Type

Marijuana

Cocaine and Other Drugs

A. Coefficients
work
age 15
age 16
age 17
agel8
age 19
age20
age21
male
black
hispanic
construction
retail
professional
wage
fathereducation
mothereducation
GPAeighthgrade
asvab
bully
single_parent
log_household_income
household_size
householdunderl 8
urban
constant

0.347 (0.068) ***
0.380 (0.051) ***
0.436 (0.043) ***
0.360 (0.034) ***
0.320 (0.027) ***
0.240(0.024) ***
0.183 (0.023) ***
0.099 (0.022) ***
0.138 (0.026) ***
-0.185 (0.033) ***
-0.166 (0.036) ***
0.003 (0.045)
0.050 (0.039)
-0.023 (0.041)
0.007 (0.003) ***
0.000 (0.003)
0.021 (0.005) ***
-0.180 (0.017) ***
0.004 (0.001) ***
0.121 (0.031)-***
0.082 (0.026) ***
0.010 (0.003) ***
-0.010 (0.008)
-0.057 (0.013) ***
0.151 (0.026) ***
-1.371 (0.092) ***

0.094 (0.091)
0.276 (0.074) ***
0.319 (0.063) ***
0.298 (0.049) ***
0.199(0.039) ***
0.155 (0.037) ***
0.087 (0.035) **
0.040 (0.034)
0.010 (0.033)
-0.567 (0.042) ***
-0.114(0.043) ***
0.024 (0.059)
0.011 (0.053)
-0.094 (0.055) *
0.005 (0.003)
-0.001 (0.004)
0.009 (0.006)
-0.170 (0.021) ***
0.003 (0.001)
0.137 (0.037) ***
0.054 (0.034)
0.011 (0.004) ***
-0.029 (0.012) **
-0.052 (0.018) ***
0.119(0.032) ***
-1.486 (0.119) ***

B. Marginal Effects
work

0.093 (0.016) ***

O.oio (0.008)

Notes: The excluded categories for age, gender, race, and industry are age over 21,
female, white, and other industries, respectively. Standard errors (in parentheses)
are clustered robust by individual. * significant at 10 percent level; ** at 5 percent
level; *** at 1 percent level.
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Table 6. Estimation Results and Marginal Effects for Crime Participation and Drug Use by Work Intensity

Coefficients
Crimes

0)
Low Hours
(1-9 Hours)

-0.188 (0.184)

Drugs
(2)

-0.507(0.160) ***

Marginal Effects
Crimes
Drugs
(4)
(3)

-0.047 (0.051)

Moderate Hours
(10-19 Hours)

0.138(0.151)

-0.184(0.111) *

0.030(0.030)

High Hours
(20-39 Hours)

0.177(0.076) **

0.415 (0.060) ***

0.040(0.016) **

Full Time
(40 Hours or more)

0.023 (0.063)

-0.062 (0.050)

0.006 (0.015)

-0.179 (0.065) ***

-0.057 (0.037)

0.114(0.014) ***

-0.020 (0.016)

Notes: Standard errors (in parentheses) are clustered robust by individual. * significant at 10 percent level;
** at 5 percent level; *** at 1 percent level.
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Chapter 2
The Impact of Participation in School-To-Work (STW)
Programs on Youth Criminal Behavior and Drug Use

1. Introduction
In May 1994, President Clinton signed the School-To-Work Opportunity Act
(STWOA) into law, providing $1.5 billion over a five-year period to address national
concern about students who pursue little or no formal education beyond high school.
In 1992, approximately 3.4 million (11 percent) youths in the U.S. ages 16-24 had not
completed high school and were not currently enrolled in school. A substantial
number of those youths were from a disadvantaged or minority background or had a
disability. Furthermore, three-quarters of high school students in the U.S. enter the
workforce without a college degree, and many of them lack the skills necessary to
compete for high-skill jobs. The earnings of high school graduates fall behind those
with more education. Although originally designed to deal with students not earning
a college degree, the final version of the STWOA serves all students, even those
bound for college (School-To-Work Opportunity Act, 1994). The STOWA expired
in 2001 when President Clinton left the office.
The STWOA was jointly administered by the U.S. Departments of Education
and Labor. The goal was to encourage partnerships among schools, local employers,
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and postsecondary education and training institutions at the state and local levels to
support and strengthen the transition from school to career (Burtless, 1997). The
School-To-Work (STW) programs teach youths career-related skills and provide
career exploration through activities (Hughes et al., 2002). Each STW program is
classified as work-based or school-based. The work-based programs take place at
business sites and focus on real-world, hands-on concepts relevant to subject matter
and workplace skills. The programs familiarize youths with a career, and adult
mentors integrate youths into the workplace.

The work-based programs include

internships, job shadowing, mentoring, and school-sponsored enterprises.
The school-based programs, on the other hand, emphasize formal classroom
instruction and counseling related to future work experience to develop the students'
career determination. The school-based programs include career major, cooperative
education, and technical preparation. According to the Report on the Youth Labor
Force (2000), nearly four in 10 youths participated in some type of STW program. A
career major was the most frequent, and the programs with the lowest participation
were mentoring and internships.
While most existing research has evaluated the impact of STW programs on
educational and^ labor market outcomes and found a positive relationship, little
research has studied whether those benefits will translate into constructive social
behavior by discouraging youths from getting involved with criminal activities and
drug use. This relationship could be of interest for policymakers. If a training
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program like this is reconsidered, the program can be constructed optimally to gain
the most benefit and avoid undesirable effects.
A study by Riggio and Riggio (1999) explores the relationship between STW
program participation and criminal activities using the first year of data from the
National Longitudinal Survey of Youth 97 (NLS Y97) survey; they find no significant
relationship. The primary goal of this study is to examine the relationship between
participation in STW programs and the incidence of youth criminal behavior and drug
use, using five years of data from the NLSY97. Essentially, the analysis focuses on
the impact of each individual program on criminal behavior and drug use by full
sample, subsample, and crime and drug type. The study uses the Heckman probit
sample selection approach to control for estimation bias arising from self-selection
into STW programs. It is argued that STW programs attract less successful and noncollege-bound students (Hughes et al., 2002). Joyce and Neumark (2001) report that
youths who work or attend public high schools are more likely to participate in STW
programs.
The self-selection bias is of concern if the decision to participate in STW
programs is not random. Since youths are not randomly assigned to STW programs,
it is plausible that unobserved factors determining STW participation, such as
motivation or self-esteem, also influence the decision to get involved with illegal
behavior. This will bias the estimated relationship between the outcome variables
and participation in STW programs. The unobserved factors will be included as part
of the effect of participation in STW programs. Heckman (1979) develops a two-step
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estimator, which includes a first-stage selection equation and second-stage outcome
equation, to deal with self-selection bias.
Youths who are not college-bound may be more likely to participate in STW
programs since they view them as a path to careers after high school graduation. If
those youths less interested in academics are more likely to have behavioral
problems, the study might find a spurious positive relationship between participation
in STW programs and illegal behavior. The Heckman probit sample selection model
adjusts the parameter estimates by taking the nonrandom selection of youths into
STW programs into consideration.
The results indicate four types of program impacts: negative, positive, mixed,
and none, where negative indicates a decrease and positive an increase in the
probability of engaging in illegal behavior. The mentoring and technical preparation
programs have a negative impact on youth social behavior, lowering the probability
of committing crimes and using drugs. The programs deemed unfavorable because
participation in those programs is positively associated with crimes and drug use are
school-sponsored enterprises and cooperative education programs. Job shadowing
and internship programs demonstrate mixed results, having a negative impact on
crimes but a positive impact on drug use. The only program not related to youth
criminal behavior and drug use is career major.
The remainder of the paper is organized as follows. Section 2 presents the
literature review. Section 3 develops the theoretical model. Section 4 describes the
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data from NLSY97. Section 5 demonstrates the estimation methodology. Section 6
discusses the details of empirical results. Section 7 presents the concluding remarks.

2. Literature Review
Current studies indicate that education and training are inversely related to crimes and
delinquency. Leung (2004) finds young students who are motivated to pursue college
education are less likely to be delinquent.

Usher (1997) asserts that education

benefits society by promoting positive values and acting as a deterrent to crimes. If
social value is not incorporated into the benefits of education, the optimal expenditure
on education is miscalculated.
Using a human capital approach, Lochner (1999 and 2004) demonstrates that
an increase in future skill levels and wage rates from education and training raises the
opportunity cost of crimes, hence lowering the probability that an individual will
participate in crimes. He finds that high school graduation reduces the probability of
becoming incarcerated within the next five years by 85-95 percent for individuals
ages 19-22. Lochner and Moretti (2004) further state that education discourages
crimes because the punishment is more costly for individuals with more education
and education affects taste for crime by increasing the psychological cost of breaking
laws. They suggest that the social savings from crime reduction associated with high
school completion is $1.4 billion for a one percent increase in the high school
graduation rate for male students. Lochner (1999 and 2004) and Lochner and Moretti
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(2004) advocate policies that raise skill level and encourage high school completion.
They recommend subsidies for schooling or job training.
The STW programs were relatively recent and existed for only a short period
of time. Most research so far has been directed toward identifying the impact of the
STW programs on educational and labor market outcomes. Neumark and Joyce
(2001) study whether participation in any STW program impacts youths' future
school and work behavior.

The findings report that STW participation is not

associated with future college attendance, described as college test-taking and the
subjective probability of obtaining a four-year college degree, but increases the
probability of obtaining a high school diploma and working more than 20 hours per
week at age 30. Neumark and Rothstein (2006) examine the effects of the STW
programs, detailed by type, on college enrollment and employment immediately after
high school. The evidence shows that school-sponsored enterprises increase college
attendance but technical preparation reduces it.
education boost post-high school employment.

Internships and cooperative
They further conclude that the

benefits of increased college enrollment and employment arise without offsetting
decreases in other activity, suggesting that STW programs heighten skill formation.
Relatively little work has been conducted on the impact of STW participation
on youth criminal behavior and drug use. A study by Riggio and Riggio (1999)
investigates this issue but does not find a relationship between participation in STW
programs and youth criminality and drug use. They use the first round of the
NLSY97 data to conduct analysis on the impact of participation in STW programs on
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work-related variables, future educational expectations, and self-reported delinquent
behavior. A series of one-way analyses of covariance (ANCOVA) are conducted to
examine the mean differences of outcome variables between STW participants and
non-STW participants. The results indicate that participation in STW programs has a
positive effect on work-related variables such as job-seeking behavior, income from
part-time work, and future educational expectations such as the probability of
completing high school and obtaining a college degree.

On the other hand,

participation in STW programs does not significantly affect youth criminal activity
and drug use.
However, the existing research suffers from some shortcomings. First, the
analysis of means comparison between STW participants and non-STW participants
confounds the true effects of participating in STW programs because other
characteristics are not held constant. Second, there are concerns that participation in
STW programs is not random when the unobserved characteristics that influence
youths to self-select into the programs also affect their criminal behavior. If the
sample is nonrandom and that is not taken into account, the estimated coefficients
will be biased. This study attempts to correct for sample selection bias by using the
Heckman probit sample selection model to account for the nonrandomness of the
sample using system equations (selection and outcome equations).
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3. Theoretical Model
A two-period model is formulated using a human capital framework. The model
incorporates human capital investment (Ii) into the production of human capital. An
individual can acquire human capital through education and training as well as work
experience (Becker, 1964). In each period, an individual optimally allocates time to
legal market work (ji> J2), criminal activities (ci, C2), or both.
An individual is endowed with initial skill level (Ho), learning ability (A) and
criminal ability (G). Following Lochner (2004), the production of human capital can
be written as

H ^ H ^ A )

£Hi > 0 ,

™!>0,

aii

dk

'

^ > 0

'

d!i3A

where the function h(.) is increasing and concave in its arguments. An individual
with higher learning ability earns a higher rate of return on human capital investment.
If a person commits a crime, the return-to-crime function is expressed as

r = r(9,H,c)

££>0,
£Z<0

^>0,

^<0

^I<0
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where r is the net return from crime and r(.) is increasing and concave in c and 0. An
increase in a stock of human capital presents a lower return to crime due to a
reduction in taste for crime (Lochner and Moretti, 2004). A person with higher
criminal ability receives a higher rate of return on crime. He faces the probability of
being arrested equal to p. The wage rate for labor market work is w. For simplicity,
the probability of getting caught (p) and the wage rate (w) are assumed to be the same
for both periods. An individual maximizes the expected discounted lifetime earnings
with a discount rate p. The objective function is formulated as

MaxU = Y!+pY 2
Subject to
c +

t jt= 1

where t = 1, 2

Yi=p • [wHJJ + (1-p). [wHJj +r(e,H ljCl )]
Y2= p . [wH2J2] + (1-p) . [wH2J2 + r(0,H2,c2)]
H 2 =h(H,,I,,A)

Yi and Y2 denote the earnings in periods 1 and 2, respectively. The total time
endowment is normalized to be equal to one. For a given level of human capital,
criminal ability, and time allocated to criminal activities in that period, r is the net
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return from crime. The individual does not obtain illegal income if he is arrested.
The human capital in period 2 is accumulated through an increasing function of the
stock of human capital in the last period, human capital investment, and learning
ability. After substituting all the constraints into the objective function, the model is
described as

Max U = p . [WHJO-C,)] + (1-p) . [wH^l-cO + r(e,Hi,c,)]
+ p {p . [wh( H1; I,, A) . (l-c 2 )} + (1-p) . [wh( H 1; I,, A). (l-c 2 )
+ r(9,h(H 1 ,I 1 ,A),c 2 )]}

The first-order conditions for ci and C2 are given as follows:

(1)

£ c l :(l-p)r c l (e,H 1 ,c,) = wH1

(2)

£c2 : (1-p) r'c2(9, h(H r I1( A),c2) = wH2

The left side of equations (1) and (2) denotes the marginal revenue of criminal
activity if a person is successful in committing a crime in periods 1 and 2,
respectively. The marginal revenue from participating in legal activity represented on
the right side of equations (1) and (2) embodies the market wage rate. The first-order
conditions state that at the optimum, the marginal revenue of criminal activity must
equal the marginal revenue of working in the labor market.
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Substituting H2 for h(Hj, Ix, A), the first-order condition for C2 is rewritten as

(2')

£ c2 :(l-p)r' c2 (0,H 2 ,c 2 ) = wH2

The term wH2 on the right side is constant since it is determined by choices in period
1. Thus, if H2 in the term r'c2(0,H2,c2) on the left side increases, c2 must decrease for
the equality to be maintained given that an increase in the stock of human capital has
a negative effect on the marginal return to crimes with respect to time spent in
criminal activity, rc2H2 < 0. The model implies that an individual with more human
capital will spend less time committing crimes and more time in the labor market.

4. Data
This study uses data from the second to fifth rounds (1998 to 2002) of the NLSY97 to
analyze the relationship between STW program participation and criminal behavior
and drug use.12 The NLSY97 is the most current survey in the National Longitudinal
Surveys (NLS) program sponsored by the Bureau of Labor Statistics (BLS). The
survey is designed to be representative of the 1997 U.S. population born between
1980 and 1984. The NLSY97 cohort includes 8,984 youths who were 12 to 16 years
old as of December 31, 1996. The primary purpose of the NLSY97 is to collect data
on youths' labor market behavior and educational experience. The survey also asks
12

Although the first round of the NLSY97 survey started in 1997, the data information about cocaine
and other drug use were not collected before 1998. For that reason, the study omits data from 1997 in
order to include more extensive types of drug use. The sample does not include data later than 2002
because it reduces a significant number of observations due to a high number of valid skips since a
majority of the respondents were not enrolled in school and hence were not asked the STW questions.
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about career training programs like STW while the respondents were in school. The
NLSY97 covers a variety of topics of interest to other governmental agencies. To
improve the accuracy of reporting answers, many sensitive questions such as criminal
behavior and drug use are self-administered using a computer-assisted interview,
which allows the respondents to answer privately (NLSY97 User's Guide, 2007). The
NLSY97 also collects information on other characteristics including socioeconomic
background, family characteristics, attitudes, and other risky behavior, which allows
researchers to include relevant control variables for studies that do not come from
random assignment.
The criminal behavior data contain information about individuals who (1)
commit vandalism, (2) steal less than $50, (3) steal more than $50 including a car, (4)
commit other property crimes including fencing stolen property, possessing or
receiving stolen property, or selling something for more than it is worth, (5) attack or
assault a person, or (6) sell illegal drugs. The data on drugs include the use of (1)
marijuana and (2) cocaine and other drugs including crack, heroin, and other
substances not prescribed by a doctor.

If the individual answers "yes" to the

corresponding question, the value of the dependent variable is set to equal to one, and
zero otherwise. The theft variable is created to represent crime categories (2), (3),
and (4). Nonresponses for any reason are dropped.
The explanatory variables of interest are the types of participation in STW
programs. In round 1, respondents who reported a highest grade attended of 9* to
12th were asked about their participation in STW programs. In subsequent rounds, all
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respondents enrolled in high school at any level were asked the STW questions. Each
program is categorized as either a work-based or school-based learning program.
1.) Work-based learning programs place students in actual work settings
where students learn real, functional, and sustainable skills. The work-based
learning component includes work experience, workplace mentoring, and
instruction in general workplace competencies.
1.1) Job Shadowing: A student follows an employee for one or more
days to learn about an occupation or industry.
1.2) Mentoring: A student is paired with an employee who assesses
his or her performance over a period of time, during which the
employee helps the student master certain skills and knowledge.
1.3) School-Sponsored Enterprises: Students produce goods or
services for sale or use by others.

Enterprises typically involve

students in the management of a project.
1.4)

Internship: Students work with an employee for a specified

period of time to learn about a particular industry or occupation.
2.) School-based learning programs center on the student's career major to
meet academic standards. The programs encompass classroom instruction and
curriculum to prepare the participating students for postsecondary education
and to earn a skill certificate.
2.1) Career Major: A coherent sequence of courses based upon an
occupational goal.
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2.2) Cooperative Education: Students alternate or coordinate their
academic and vocational studies with a job in a related field.
2.3)

Technical Preparation:

A planned program of study with a

defined career focus that links secondary and postsecondary education.
Only the respondents enrolled in school are asked the STW questions. Skips
are valid if the respondents are not enrolled in school and not asked about
participation in STW programs. These valid skips are treated as "no" responses for
nonparticipation in STW programs. Seven qualitative variables are created for each
type of STW program participation. Each program variable receives a value equal to
one if the respondent answers "yes" to participation in a particular program question
and zero if the response is "no." Nonresponses for invalid reasons are dropped.
Table 1 describes the variable definitions. The control variables include age,
gender, race, parental education, grade point average (GPA) in eighth grade, Armed
Services Vocational Aptitude Battery (ASVAB) score, whether bullied before age 12,
household arrangement, household income, whether living in an urban area, and
whether the school has a career day. The data for control variables, except for
household income, were replaced with sample means for nonresponses.

The

household income nonresponses with valid reasons, i.e., valid skip, are replaced with
zeroes for no income and with sample means for all other nonresponses with invalid
reasons. Household income data are subsequently transformed to base 10 log figures.
The variable asvab is the percentile, ranging from 1 to 99, of ASVAB score, which
measures knowledge and skills like Armed Forces Qualifying Test (AFQT) score and
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is comparable among age groups. The variable GPA_eighth_grade measures the
grade point average in eighth grade on 4.0 scales.
Figure 1 shows the relationship of crime participation and drug use by age.
The rate of crime participation increases until early pre-adulthood and diminishes
rapidly afterward (Grogger, 1998). The rate of drug use characterizes the same
pattern and peaks one year later than crime participation. Figure 2 compares crime
participation and drug use by race. The rates of crime participation are primarily
similar among blacks, Hispanics, and whites, but white youths use drugs more than
black and Hispanic youths. Drug use is 26 percent for white youths, 17 percent for
blacks, and 22 percents for Hispanics.
Figure 3 reveals that family structure is correlated with children's social
behavior. For example, youths who live with both biological parents are less likely to
commit crimes and use drugs than those who live in a single-parent family. Youths
with higher academic performance are less likely to commit crimes and use drugs
(Figure 4). Except for GPAs between 0.5 and 1.0, the rates of crime participation and
drug use decrease with GPA. Figure 5.1 shows that youths in the school-sponsored
enterprise program have the highest rate of crime participation and those in the
internship program have the lowest. The highest rates of drug use are from the
school-sponsored enterprise and the cooperative education programs, and the lowest
are from the mentoring program (Figure 5.2).
Table 2 illustrates that STW participants commit more crimes and use more
drugs than non-STW participants, except for cocaine and other drugs. Examining
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STW programs separately, Figures 5.1 and 5.2 reveal that crime participation and
drug use are lowest for the mentoring program (22 percent and 20 percent,
respectively) and highest for the school-sponsored enterprise program (30 percent and
26 percent, respectively).
More students participate in school-based than in work-based programs (70
percent vs. 54 percent). Males have lower participation rates than females. Black
students are more likely, and Hispanic students less likely, to participate in STW
programs compared to white students.

The non-STW participants have higher

ASVAB scores and household income than those who participate in the programs.
The students who choose to participate in STW programs are more likely to come
from schools that hold a career day than from schools that do not. The final sample
contains 26,125 person-year observations (8,213 STW participants vs. 17912 nonSTW participants). The standard errors are adjusted for heterogeneity and clustered
at the individual level.

5. Empirical Model
The goal of this study is to identify the extent to which STW programs impact youth
criminal behavior and drug use. It is well established that sample selection bias,
where the sample is nonrandom due to self-selection of individuals, is pervasive in
social sciences data (Berk, 1983). In particular, unobserved factors that determine
selection into the sample simultaneously determine the outcome of interest (Demaris,
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2004).

For example, STW programs typically attract less successful and non-

college-bound students (Hughes et al., 2002), so the decision to participate in STW
programs is not random.
If the STW participants are less academically inclined and more crime-prone
than the non-STW participants, STW participants would have higher crime rates than
non-STW participants, ceteris paribus, even if they did not participate in STW
programs.

The unobserved factors influencing both STW participation and

probability of committing crimes will be interpreted as part of the effect of STW
program participation, causing the parameter estimates to be biased.
This study attempts to correct for the self-selection bias by taking the
nonrandomness of the sample into account using the Heckman probit sample
selection model, estimated by the maximum likelihood method (Heckman, 1979).
The key variables in these models are dichotomous variables representing the
incidence of illegal activity (I) and participation in seven individual STW programs
where the PROGRAM variable represents job shadowing, mentoring, schoolsponsored enterprise, internship, career major, cooperative education, and technical
preparation.
The empirical specification of the probit sample selection model is
(1)

outcome equation:

Ij = aj + PJXH + 5iPROGRAMi+ eu

(2)

selection equation:

STWj = a2 + P2X21 + ^Zj + s2i
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EMM ?]}
where Xi and X2 are matrices of control variables. Z is a unique predictor for the
selection model that is a significant determinant of the selection equation (STW) but
not related to the outcome equation (1). An indicator of whether the school has a
career day is chosen as a variable affecting the decision to participate in STW
programs but not the incidence of illegal behavior. The reason is that the career day
introduces youths to the labor market by providing information and guidance about
jobs, which could increase youths' interest in participating in STW programs to
improve prospects for their future career. On the other hand, there is no reason why a
career day would be related to the incidence of illegal activity. The error terms 81 and
82 are jointly distributed as bivariate normal with means zero, unit variances, and
correlation p.

STW; is a latent variable, i.e., the desire to participate in STW

programs, one only observes its sign (Melino, 1982). Ij is observed only if STWj is
positive. If p ^ 0, then the probit estimate from the sample will not consistently
estimate the parameter 8j if a single-equation model is estimated (Baum, 2006).

6. Results
Table 3 estimates the coefficients of the probit sample selection model for crimes and
drug use. The results indicate that two STW programs, mentoring and schoolsponsored enterprise, significantly affect the behavior of the participants. Mentoring
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is negatively related to drug use, while school-sponsored enterprises are positively
related to both crimes and drug use. Youths who are younger than 18, were bullied
before age 12, or come from a single-parent family are more likely to commit crimes
and use drugs. Male youths are more likely to commit crimes, while black youths are
less likely to use drugs. Living in a large household and attaining a good GPA in
eighth grade have a negative impact on crime participation and drug use; in contrast,
ASVAB score has a positive impact. Living in an urban area is associated with more
drug use but not crimes. Parental education has no impact on crimes or drug use.
Test statistics suggest that sample selection bias might not be a problem.

The

correlation coefficients (p) are found to be statistically insignificant, indicating that
unobserved factors affecting youths' participation in STW programs are not highly
correlated with youths' criminal behavior and drug use.
Table 4 estimates the marginal effects of participation in STW programs.
Youths who participate in the mentoring program are four percent less likely to use
drugs, while those who participate in a school-sponsored enterprise are five percent
more likely to use drugs and four percent more likely to commit crimes. Tables 5a
and 6a and Tables 5b and 6b report results and marginal effects for crime
participation by subgroup for work-based programs and school-based programs,
respectively.

All work-based programs but no school-based programs have

significant impacts on youth criminal behavior. Mentoring is negatively related to
crimes for youths who come from a middle-income family, decreasing the probability
of committing crimes by five percentage points. The school-sponsored enterprise
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program is positively associated with crimes for all groups except those who are
Hispanic or white, at least 18 years old, or from a high-income family. The positive
association between the school-sponsored enterprise program and crimes is also not
significant for youths who have low or high ASVAB scores or GPAs in eighth grade.
Youths who participate in a school-sponsored enterprise are three to 10 percent more
likely to commit crimes. Job shadowing and internships have a negative impact on
crimes for youths with high ASVAB scores.

Youths who participate in job

shadowing are seven percent less likely to commit crimes. Those in internships are
nine percent less likely to commit crimes.
Tables 7a and 8a and Tables 7b and 8b estimate the results and marginal
effects for drug use by subgroup for work-based and school-based programs,
respectively.

All work-based programs and one school-based program have

significant impacts on drug use. Mentoring is negatively related to drug use for
youths who are male, black, 13 to 17 years old, or from a low- to middle-income
family, or who have middle ASVAB scores or attain low to middle GPAs in eighth
grade. Youths who participate in the mentoring program are three to 11 percent less
likely to use drugs. The school-sponsored enterprise program is positively associated
with drug use for youths who are male, Hispanic, 13 to 17 years old, or from a lowincome family, or who have middle ASVAB scores and attain high GPAs in eighth
grade. Youths who participate in the school- sponsored enterprise program are five to
eight percent more likely to use drugs. The two other work-based programs, job
shadowing and internship, are positively associated with drug use. Job shadowing
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increases the probability of using drugs by four to five percentage points for youths
who are black or have low ASVAB scores. Internships increase the probability of
using drugs by four percentage points for youths who are female or have high GPAs
in eighth grade. One school-based program, technical preparation, has a negative
impact on drug use, decreasing the probability of drug use by six percentage points
for youths with low GPAs in eighth grade.
To further investigate the impact of STW program participation by crime and
drug type, Tables 9 and 10 report the estimated coefficients and marginal effects,
respectively. Table 10 shows that mentoring and internship programs are negatively
related to crimes and drug use but school-sponsored enterprise and cooperative
education programs are positively related. Youths who participate in the mentoring
program are two and four percent less likely to commit theft and use marijuana,
respectively, while those who participate in an internship are two percent less likely
to commit vandalism. Youths who participate in a school-sponsored enterprise are
two, three, and five percent more likely to commit vandalism, assault someone, and
use marijuana, respectively. Those who participate in cooperative education are two
percent more likely to sell drugs and one percent more likely to use cocaine and other
drugs.
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7. Conclusion
Participation in STW programs has both favorable and harmful effects on criminal
behavior and drug use, depending on the type of program. The study of the impact of
STW programs on youth criminal behavior and drug use concludes four results (as
shown in Table 11): negative, positive, mixed, and none.

Under work-based

programs, mentoring has the effect of reducing crimes and drug use, while schoolsponsored enterprises are associated with increased problem behavior. The other two,
job shadowing and internships, indicate a mixed impact, producing a reduction in
crimes but an increase in drug use.

Under school-based programs, technical

preparation demonstrates a reduction in drug use, while cooperative education
appears to increase crimes and drug use. Career major is the only program related to
neither crimes nor drug use.
Of all STW programs, mentoring and technical preparation are desirable in
terms of reducing crimes and drug use. Negative mentoring impact results are
generated in five of the six estimations. Although mentoring does not produce a
significant negative impact on crimes in the full-sample estimation, the negative
results are statistically significant when estimated by subsample and crime and drug
type. The negative impact of technical preparation is represented on a subgroup of
youth population. Technical preparation is negatively related to drug use for youths
with low eighth grade GPAs.
School-sponsored enterprises and cooperative education, on the other hand,
are seen as detrimental to youth social behavior. Both are positively associated with
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youth criminal behavior and drug use. While school-sponsored enterprises increase
crimes and drug use in all estimations, cooperative education also increases problem
behavior by crime and drug type. Cooperative education is positively associated with
drug sales and cocaine use.
Job shadowing and internships provide mixed results, showing a reduction in
crimes but an increase in drug use. Both programs have a negative impact on crimes
fpr youths with high ASVAB scores. Job shadowing increases drug use for youths
who are black or have low ASVAB scores, while internships increase drug use for
females and those with high eighth grade GPAs.
The evidence suggests that the most favorable of STW programs is mentoring.
The impact of participation in mentoring is negatively related to crimes and drug use
for a large demographic of youth population.
preparation.

The second best is technical

Participation in technical preparation benefits youths who are less

academically successful by decreasing the likelihood of drug use.
School-sponsored enterprise is the least beneficial program. The positive
impact on problem behavior is significant all across six estimations. Participation in a
school-sponsored enterprise increases the likelihood of committing crimes and using
drugs. The positive impact is evidenced for various groups of youth population.
Cooperative education is the second most undesirable program. It is associated with
increased crimes and drug use when the estimation is analyzed by crime and drug
type.
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Determining the implication of job shadowing and internships is complicated.
Job shadowing and internships reduce the tendency to commit crimes for one group
of intelligent youths but raise the tendency to use drugs for others. An increased
likelihood of using drugs is evidenced for youths who are minorities and less
intelligent in job shadowing and for youths who are female and academically
accomplished in internships. When a school decides to implement job shadowing and
internship programs, the demographic characteristics of the student population should
be taken into consideration in order to reap the benefits and prevent potential costs.
Otherwise, some youths could benefit at the expense of the others.
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Table 1. Variable Definitions

Variable

Dependent Variables
anycrime
vandalism
theft
assault
drug _sales

Definition

=1 if commit anycrime; =0 otherwise
=1 if commit vandalism; =0 otherwise
=1 if steal less than $50 or steal more than $50 including car or commit other
property crime; =0 otherwise
=1 if assault; =0 otherwise
=1 if sell drugs; =0 otherwise

anydrug
marijuana
cocaine

=1 if use any drug; =0 otherwise
=1 ifuse marijuana; =0 otherwise
H ifuse cocaine or other hard drugs; =0 otherwise

Explanatory Variables
stw
workbase
job_shadowing
mentoring
school_sponsored_enterprise
internship
schoolbase
careermajor
cooperative_education
technical_preparation

=1 if participate in any School-To-Work program; =0 otherwise
=1 if participate in any School-To-Work work-based program; =0 otherwise
=1 if participate in job shadowing; =0 otherwise
=1 if participate in mentoring; =0 otherwise
=1 if participate in school-sponsored enterprise; =0 otherwise
=1 if participate in internship; =0 otherwise
=1 if participate in any School-To-Work school-based program; =0 otherwise
=1 if participate in career major program; =0 otherwise
=1 if participate in cooperative education; =0 otherwise
-1 if participate in technical preparation program; =0 otherwise

Control Variables
age 14
age 15
age 16
age 17
age 18
ageoverl8
male
black
hispanic

=1 if age equals 14; =0 otherwise
=1 if age equals 15; =0 otherwise
=1 if age equals 16; =0 otherwise
=1 if age equals 17; =0 otherwise
=1 if age equals 18; =0 otherwise
=1 if age is greater than 18; =0 otherwise
=1 if male; =0 if female
-1 if black; =0 otherwise
=1 if Hispanic; =0 otherwise
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Table 1. Variable Definitions (Continued)

Variable

Definition

Control Variables
father_education
mother_education
GPA_eighth_grade
asvab
bully
single_parent
log_household income
household_size
household_under_l 8
urban
career_day

years of father education
years of mother education
GPA in eighth grade
Armed Services Vocational Aptitude Battery score
=1 if bullied before age 12; =0 otherwise
=1 if live in single-parent family; =0 otherwise
household income in base 10 log form
number of residents in household
number of siblings under age 18
=1 if live in urban areas; =0 otherwise
=1 if school has a career day; =0 Otherwise

Notes: The asvab (Armed Services Vocational Aptitude Battery) measures the respondent's
knowledge and skills (similar to AFQT score). The asvab variable contains a summary percentile score
ranging, from one to 99, that is comparable among age groups.
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Table 2. Descriptive Statistics (Standard Deviation)

Variable

School-To-Work
Program Participants

Full Sample

Dependent Variables
anycrime
vandalism
theft
assault
drug _sales
anydrug
marijuana
cocaine
Explanatory Variables
stw
workbase
job_shadowing
mentoring
school_sponsored_enterprise
internship
schoolbase
career_major
cooperative_education
technical_preparation
Control Variables
age 13
age 14
age 15
age 16
age 17
age 18
ageoverl8
male
black
hispanic
fathereducation
mothereducation
GPA_eighth_grade
asvab
bully
single_parent
log_household_income
household_size
household_under_l 8
urban
career_day
N

Non-School-To-Work
Program Participants

0.214
0.077
0.112
0.080
0.055

(0.410)
(0.266)
(0.316)
(0.271)
(0.228)

0.230
0.081
0.119
0.093
0.059

(0.421)
(0.273)
(0.324)
(0.290)
(0.235)

0.206
0.075
0.109
0.074
0.053

(0.405)
(0.263)
(0.312)
(0.261)
(0.225)

0.231
0.222
0.056

(0.421)
(0.415)
(0.231)

0.234
0.225
0.055

(0.424)
(0.418)
(0.227)

0.229
0.220
0.057

(0.420)
(0.414)
(0.232)

0.314
0.169
0.090
0.040
0.031
0.049
0.220
0.172
0.059
0.052

(0.464)
(0.375)
(0.287)
(0.195)
(0.174)
(0.215)
(0.414)
(0.377)
(0.236)
(0.222)

1.000
0.538
0.288
0.126
0.099
0.155
0.698
0.547
0.189
0.165

(0.000)
(0.499)
(0.453)
(0.332)
(0.299)
(0.362)
(0.459)
(0.498)
(0.392)
(0.372)

-

-

0.039 (0.193)
0.093 (0.291)
0.151 (0.358)
0.199 (0.399)
0.211 (0.408)
0.142 (0.349)
0.164 (0.370)
0.494 (0.500)
0.248 (0.432)
0.193 (0.395)
12.019 (4.311)
12.567 (3.302)
2.968 (0.809)
50.638 (26.659)
0.186 (0.389)
0.267 (0.442)
3.687 (5.040)
4.233 (1.543)
1.599 (1.339)
0.729 (0.445)
0.300 (0.458)

0.030 (0.171)
0.084 (0.277)
0.146 (0.353)
0.216 (0.412)
0.247 (0.431)
0.134 (0.340)
0.143 (0.351)
0.475 (0.499)
0.286 (0.453)
0.175 (0.380)
11.923 (4.229)
12.580 (3.115)
2.955 (0.803)
48.867 (25.830)
0.193 (0.395)
0.273 (0.445)
3.438 (4.957)
4.216 (1.513)
1.603 (1.336)
0.710 (0.454)
0.382 (0.486)
8,213

26,125
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0.043 (0.202)
0.098 (0.297)
0.154 (0.361),
0.191 (0.393)
0.195 (0.396)
0.146 (0.354)
0.174 (0.379)
0.502 (0.500)
0.229 (0.420)
0.202 (0.401)
12.063 (4.347)
12.563 (3.384)
2.973 (0.812)
51.450 (26.993)
0.182 (0.386)
0.264 (0.441)
3.801 (5.073)
4.241 (1.556)
1.597 (1.340)
0.737 (0.440)
0.263 (0.440)
17,912

Table 3. Estimated Coefficients for School-To-Work Participation and Crime Participation and Drug Use

Selection Equation
STW
(1)

job_shadowing
mentoring
school_sponsored_enterpnse
internship
careermajor
cooperativeeducation
technical_preparation
age 13
age 14
age 15
age 16
age 17
age 18
male
black
hispanic
fathereducation
mother_education
GPA_eighth_grade
asvab
bully
singlejparent
log_household_income
household_size
household_under_l 8
urban
career_day
constant

-0.202
-0.104
-0.058
0.055
0.162
0.024
-0.079
0.136
-0.062
-0.003
0.006
0.010
-0.002
0.054
-0.034
0.002
-0.015
0.001
-0.081
0.345
-0.481

(0.057) ***
(0.046) **
(0.042)
(0.040)
(0.035) ***
(0.030)
(0.020) ***
(0.027) ***
(0.029) **
(0.003)
(0.004)
(0.014)
(0.001) ***
(0.026) **
(0.023)
(0.003)
(0.010)
(0.012)
(0.023) ***
(0.020) ***
(0.077) ***

Crimes
(2)

-0.006
-0.023
0.133
0.013
0.002
0.011
-0.011
0.904
0.890
0.793
0.725
0.599
0.428
0.312
-0.047
0.008
0.007
-0.001
-0.215
0.002
0.260
0.085
0.010
-0.045
0.025
0.053

Outcome Equation
Drugs
(3)

(0.039)
(0.050)
(0.051) ***
(0.048)
(0.034)
(0.042)
(0.045)
(0.114) ***
(0.092) ***
(0.084) ***
(0.080) ***
(0.072) ***
(0.068) ***
(0.039) ***
(0.050)
(0.054)
(0.005)
(0.007)
(0.026) ***
(0.001) ***
(0.045) ***
(0.044) *
(0.005) **
(0.020) **
(0.024)
(0.043)

-1.184 (0.209) ***
0.108 (0.141)
0.580

P
Wald Test

26,125

N

0.021
-0.124
0.153
0.040
0.003
0.066
-0.038
-0.153
-0.003
0.163
0.286
0.281
0.244
0.044
-0.349
-0.084
0.004
0.010
-0.214
0.002
0.118
0.110
0.007
-0.034
-0.030
0.093

(0.038)
(0.049) **
(0.054) ***
(0.045)
(0.034)
(0.041)
(0.045)
(0.122)
(0.089)
(0.080) **
(0.076) ***
(0.067) ***
(0.058) ***
(0.039)
(0.055) ***
(0.054)
(0.005)
(0.007)
(0.027) ***
(0.001) **
(0.046) **
(0.044) **
(0.005)
(0.019) *
(0.023)
(0.043) **

-0.678 (0.213) ***
0.199 (0.146)
1.750
26,125

Notes: The excluded categories for age, gender, and race are age over 18, female, and white,
respectively. Standard errors (in parentheses) are clustered robust by individual. * significant at
10 percent level; ** at 5 percent level; *** at 1 percent level.
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Table 4. Marginal Effects for Crime Participation and Drug Use

Outcome Equation
Crimes
(1)

job_shadowing
mentoring
schoolsponsoredenterprise
internship
careermajor
cooperative_education
technical_preparation
N

-0.002
-0.007
0.041
0.004
0.001
0.003
-0.003

(0.011)
(0.014)
(0.016) **
(0.014)
(0.010)
(0.012)
(0.013)

26,125

Drugs
(2)

0.006
-0.036
0.049
0.012
0.001
0.020
-0.011

(0.012)
(0.014)
(0.018)
(0.014)
(0.010)
(0.013)
(0.013)

26,125

Notes: Standard errors (in parentheses) are clustered robust by individual. * significant
at 10 percent level; ** at 5 percent level; *** at 1 percent level.
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Table 5a. Estimation Results for Crime Participation by Subgroup for Work-Based Programs

Job"
Shadowing
(1)

Mentoring
(2)

School-Sponsored
Enterprise
(3)

Internship
(4)

Full Sample

-0.006 (0.039)

-0.023 (0.050)

0.133

(0.051) ***

Gender
Male
Female

0.024 (0.054)
-0.041 (0.055)

-0.041 (0.074)
-0.003 (0.067)

0.136
0.136

(0.073) *
(0.073) *

-0.068 (0.067)
0.101 (0.067)

Race
Black
Hispanic
White

0.091 (0.07.1)
0.047 (0.083)
-0.080 (0.051)

-0.001 (0.085)
-0.050 (0.102)
-0.023 (0.070)

0.170 (0.090) *
0.110 (0.111)
0.085 (0.070)

0.046 (0.093)
0.092 (0.098)
-0.041 (0.062)

Age
13-17
18 and over

0.017 (0.043)
-0.111 (0.084)

0.007 (0.056)
-0.136 (0.112)

0.147 (0.054) *** 0.053 (0.056)
0.047 (0.154)
-0.123 (0.092)

Household Income
< 30 percentile
30-70 percentile
> 70 percentile

-0.008 (0.043)
0.032 (0.095)
-0.090 (0.616)

0.022 (0.057)
-0.257 (0.132) *
-0.055 (0.461)

0.101 (0.055) *
0.376 (0.150) *
0.188 (0.495)

0.029 (0.056)
0.091 (0.104)
-0.228 (1.177)

ASVAB Score
< 25 percentile
25-75 percentile
> 75 percentile

0.019 (0.078)
0.034 (0.050)
-0.229 (0.098) **

-0.029 (0.112)
0.007 (0.063)
-0.120 (0.126)

0.154
0.146
0.021

0.055 (0.104)
0.072 (0.061)
-0.293 (0.113) **

GPA in Eighth Grade
-0.055 (0.077)
<2.5
2.5-3.0
0.009 (0.059)
0.012 (0.059)
>3.0

-0.010 (0.103)
-0.036 (0.085)
-0.025 (0.070)

(0.110)
(0.067) **
(0.113)

0.013 (0.048)

-0.065 (0.111)
-0.048 (0.102)
0.270 (0.081) *** -0.012 (0.074)
0.041 (0.071)
0.079 (0.073)

Notes: Standard errors (in parentheses) are clustered robust by individual. * significant at 10 percent level;
** at 5 percent level; *** at 1 percent level.
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Table 5b. Estimation Results for Crime Participation by Subgroup for School-Based Programs

Career
Major
(5)

Cooperative
Education
(6)

Technical
Preparation
(7)

0.002 (0.034)

0.011 (0.042)

-0.011 (0.045)

Gender
Male
Female

-0.032 (0.047)
0.044 (0.050)

0.028 (0.058)
-0.015 (0.063)

-0.055 (0.059)
0.053 (0.070)

Race
Black
Hispanic
White

0.051 (0.064)
-0.091 (0.071)
-0.005 (0.046)

-0.001 (0.077)
-0.072 (0.088)
0.051 (0.057)

-0.014 (0.077)
0.135 (0.095)
-0.063 (0.064)

Age
13-17
18 and over

0.013 (0.038)
-0.073 (0.074)

0.003 (0.048)
0.026 (0.088)

0.014 (0.049)
-0.121 (0.116)

Household Income
< 30 percentile
30-70 percentile
> 70 percentile

-0.001 (0.038)
-0.012 (0.086)
-0.021 (0.353)

-0.025 (0.048)
0.124 (0.104)
0.172 (0.272)

0.007 (0.049)
-0.096 (0.129)
-0.128 (0.494)

ASVAB Score
< 25 percentile
25-75 percentile
> 75 percentile

0.008 (0.071)
0.010 (0.044)
-0.131 (0.085)

0.062 (0.090)
-0.003 (0.054)
-0.017 (0.105)

0.098 (0.091)
-0.042 (0.058)
0.013 (0.124)

GPA in Eighth Grade
<2.5
2.5-3.0
>3.0

-0.019 (0.066)
-0.010 (0.054)
0.015 (0.052)

0.020 (0.086)
0.086 (0.065)
-0.080 (0.068)

-0.095 (0.084)
-0.034 (0.070)
0.081 (0.074)

Full Sample

Notes: Standard errors (in parentheses) are clustered robust by individual. * significant at 10
percent level; ** at 5 percent level; *** at 1 percent level.
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Table 6a. Marginal Effects for Crime Participation by Subgroup for Work-Based Programs

Job
Shadowing
(1)

Mentoring
(2)

School -Sponsored
Enterprise
(3)

Internship
(4)

Full Sample

-0.002 (0.011)

-0.007 (0.014)

0.041 (0.016) **

0.004 (0.014)

Gender
Male
Female

0.008 (0.018)
-0.009 (0.013)

-0.014 (0.025)
-0.001 (0.016)

0.048 (0.026) *
0.034 (0.019) *

-0.023 (0.022)
0.025 (0.017)

Race
Black
Hispanic
White

0.026 (0.021)
0.016 (0.029)
-0.024 (0.015)

-0.001 (0.024)
-0.017 (0.033)
-0.007 (0.021)

0.050 (0.028) *
0.039 (0.040)
0.027 (0.023)

0.013 (0.027)
0.032 (0.035)
-0.012 (0.019)

Age
13-17
18 and over

0.006 (0.014)
-0.024 (0.018)

0.002 (0.018)
-0.029 (0.023)

0.050 (0.019) *** 0.017 (0.018)
0.011 (0.037)
-0.027 (0.020)

Household Income
< 30 percentile
30-70 percentile
> 70 percentile

-0.003 (0.014)
0.007 (0.021)
-0.021 (0.061)

0.007 (0.018)
-0.047 (0.021) **
-0.013 (0.060)

0.033 (0.018) *
0.098 (0.045) **
0.050 (0.129)

0.009 (0.018)
0.020 (0.024)
-0.050 (0.058)

ASVAB Score
. < 25 percentile
25-75 percentile
> 75 percentile

0.005 (0.023)
0.010 (0.015)
-0.071 (0.028) **

-0.008 (0.032)
0.002 (0.018)
-0.039 (0.039)

0.047 (0.035)
0.044 (0.021) **
0.007 (0.038)

0.016 (0.031)
0.021 (0.018)
-0.088 (0.031) ***

GPA in Eighth Grade
<2.5
-0.022 (0.030)
2.5-3.0
0.003 (0.017)
>3.0
0.003 (0.016)

-0.004 (0.041)
-0.010 (0.024)
-0.007 (0.018)

-0.025 (0.043)
-0.019 (0.040)
0.086 (0.028) *** -0.003 (0.021)
0.022 (0.021)
0.011 (0.020)

Notes: Standard errors (in parentheses) are clustered robust by individual. * significant at 10 percent level;
** at 5 percent level; *** at 1 percent level.
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Table 6b. Marginal Effects for Crime Participation by Subgroup for School-Based Programs

Career
Major
(5)

Cooperative
Education
(6)

Technical
Preparation
(7)

0.001 (0.010)

0.003 (0.012)

-0.003 (0.013)

Gender
Male
Female

-0.011 (0.016)
0.011 (0.012)

0.010 (0.020)
-0.004 (0.015)

-0.019 (0.019)
0.013 (0.017)

Race
Black
Hispanic
White

0.014 (0.018)
-0.030 (0.023)
-0.002 (0.014)

-0.001 (0.021)
-0.024 (0.028)
0.016 (0.018)

-0.004 (0.021)
0.048 (0.034)
-0.019 (0.019)

Age
13-17
18 and over

0.004 (0.012)
-0.017 (0.017)

0.001 (0.015)
0.006 (0.021)

0.005 (0.016)
-0.026 (0.024)

Household Income
< 30 percentile
30-70 percentile
> 70 percentile

-0.001 (0.012)
-0.003 (0.018)
-0.005 (0.066)

-0.008 (0.015)
0.028 (0.024)
0.045 (0.144)

0.002 (0.016)
-0.019 (0.025)
-0.029 (0.043)

ASVAB Score
< 25 percentile
25-75 percentile
> 75 percentile

0.002 (0.021)
0.003 (0.012)
-0.042 (0.027)

0.018 (0.027)
-0.001 (0.016)
-0.006 (0.035)

0.029 (0.027)
-0.012 (0.016)
0.004 (0.042)

GPA in Eighth Grade
<2.5
2.5-3.0
>3.0

-0.008 (0.026)
-0.003 (0.016)
0.004 (0.014)

0.008 (0.034)
0.026 (0.020)
-0.021 (0.017)

-0.037 (0.032)
-0.010 (0.020)
0.023 (0.021)

Full Sample

Notes: Standard errors (in parentheses) are clustered robust by individual. * significant at 10
percent level; ** at 5 percent level; *** at 1 percent level.
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Table 7a. Estimation Results for Drug Use by Subgroup for Work-Based Programs

Job
Shadowing
(1)

Mentoring
(2)

School -Sponsored
Enterprise
(3)

Internship
(4)

Full Sample

0.021 (0.038)

-0.124 (0.049) **

0.153 (0.054) ***

Gender
Male
Female

0.002 (0.056)
0.038 (0.051)

-0.172 (0.078) **
-0.092 (0.062)

0.192 (0.080) **
0.107 (0.073)

-0.074 (0.069)
0.135 (0.060) **

-0.015 (0.093)
0.119 (0.093)
0.034 (0.056)

0.040 (0.045)

Race
Black
Hispanic
White

0.154 (0.075) **
0.035 (0.081)
-0.043 (0.047)

-0.191 (0.096) **
-0.112 (0.105)
-0.089 (0.061)

0.110 (0.100)
0.233 (0.116) **
0.113 (0.070)

Age
13-17
18 and over

0.028 (0.043)
-0.010 (0.074)

-0.113 (0.057) **
-0.120 (0.095)

0.159 (0.057) *** -0.002 (0.054)
0.127 (0.142)
0.097 (0.078)

Household Income
< 30 percentile
30-70 percentile
> 70 percentile

0.029 (0.043)
0.066 (0.096)
-0.087 (0.126)

-0.106 (0.057) *
-0.223 (0.121) *
-0.010 (0.139)

0.143 (0.058) **
0.124 (0.163)
0.333 (0.242)

-0.011 (0.055)
0.087 (0.101)
0.173 (0.124)

ASVAB Score
< 25 percentile
25-75 percentile
> 75 percentile

0.176 (0.080) **
0.018 (0.048)
-0.126 (0.105)

0.004 (0.113)
-0.192 (0.061) ***
-0.025 (0.109)

0.138 (0.125)
0.126 (0.067) *
0.207 (0.131)

0.067 (0.108)
0.015 (0.158)
0.111 (0.106)

GPA in Eighth Grade
<2.5
0.007 (0.080)
2.5-3.0
0.048 (0.059)
>3.0
-0.007 (0.059)

-0.341 (0.109) ***
-0.179 (0.082) **
0.026 (0.069)

-0.044 (0.119)
-0.020 (0.106)
0.127 (0.085)
-0.055 (0.071)
0.248 (0.082) *** 0.125 (0.067) *

Notes : Standard errors (in parentheses) are clustered robust by individual. * significant at 10 percent level;
** at 5 percent level; *** at 1 percent level.
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Table 7b. Estimation Results for Drug Use by Subgroup for School-Based Programs

Career
Major
(5)

Cooperative
Education
(6)

Technical
Preparation
(7)

0.003 (0.034)

0.066 (0.041)

-0.038 (0.045)

Gender
Male
Female

-0.013 (0.049)
0.028 (0.045)

0.056 (0.057)
0.072 (0.058)

-0.048 (0.060)
-0.015 (0.066)

Race
Black
Hispanic
White

-0.059 (0.067)
-0.060 (0.071)
0.038 (0.041)

-0.008 (0.080)
0.039 (0.082)
0.085 (0.052)

-0.018 (0.085)
0.021 (0.091)
-0.074 (0.057)

Age
13-17
18 and over

0.007 (0.038)
0.007 (0.066)

0.065 (0.047)
0.060 (0.078)

-0.037 (0.049)
-0.044 (0.098)

Household Income
< 30 percentile
30-70 percentile
> 70 percentile

0.020 (0.039)
0.059 (0.085)
-0.092 (0.109)

0.047 (0.047)
0.109 (0.096)
0.151 (0.132)

-0.021 (0.049)
-0.144 (0.125)
-0.152 (0.168)

ASVAB Score
< 25 percentile
25-75 percentile
> 75 percentile

-0.007 (0.074)
-0.002 (0.042)
0.002 (0.081)

0.142 (0.093)
0.034 (0.051)
0.078 (0.102)

0.003 (0.097)
-0.052 (0.055)
-0.039 (0.119)

GPA in Eighth Grade
<2.5
2.5-3.0
>3.0

0.081 (0.072)
-0.086 (0.053)
0.029 (0.051)

0.054 (0.087)
0.060 (0.081)
0.050 (0.066)

-0.175 (0.087) **
-0.035 (0.067)
0.051 (0.074)

Full Sample

Notes: Standard errors (in parentheses) are clustered robust by individual. * significant at 10
percent level; ** at 5 percent level; *** at 1 percent level.
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Table 8a. Marginal Effects for Drug Use by Subgroup for Work-Based Programs

Job
Shadowing
(1)

Mentoring
(2)

School -Sponsored
Enterprise
(3)

Internship
(4)

Full Sample

0.006 (0.012)

-0.036 (0.014) ***

0.049 (0.018) ***

Gender
Male
Female

0.001 (0.018)
0.011 (0.015)

-0.052 (0.022) **
-0.026 (0.017)

0.065 (0.028) **
0.033 (0.023)

-0.023 (0.021)
0.042 (0.019) **

.0.004 (0.022)
0.041 (0.033)
0.012 (0.020)

0.012 (0.014)

Race
Black
Hispanic
White

0.040 (0.020) *** -0.042 (0.020) **
0.012 (0.027)
-0.035 (0.031)
-0.015 (0.017)
-0.031 (0.020)

0.028 (0.027)
0.084 (0.043) *
0.042 (0.027)

Age
13-17
18 and over

0.009 (0.013)
-0.003 (0.023)

-0.033 (0.016) **
-0.035 (0.027)

0.051
0.041

Household Income
< 30 percentile
30-70 percentile
> 70 percentile

0.009 (0.013)
0.019 (0.028)
-0.029 (0.040)

-0.031 (0.016) *
-0.057 (0.029) **
-0.003 (0.048)

0.046 (0.019) **
0.049 (0.052)
0.125 (0.095)

-0.003 (0.017)
0.025 (0.030)
0.062 (0.042)

ASVAB Score
< 25 percentile
25-75 percentile
> 75 percentile

0.046 (0.121) **
0.006 (0.015)
-0.039 (0.031)

0.001 (0.028)
-0.057 (0.017) ***
-0.008 (0.034)

0.036 (0.034)
0.042 (0.023) *
0.071 (0.046)

0.017 (0.028)
0.005 (0.019)
0.037 (0.035)

GPA in Eighth Grade
<2.5
0.003 (0.029)
0.016 (0.019)
2.5-3.0
-0.002 (0.016)
>3.0

-0.112 (0.032) ***
-0.054 (0.023) **
0.007 (0.020)

(0.019) *** -0.001 (0.017)
(0.047)
0.131 (0.025)

-0.016 (0.042)
-0.007 (0.038)
0.043 (0.030)
-0.018 (0,022)
0.076 (0.027) *** 0.037 (0.020) *

Notes: Standard errors (in parentheses) are clustered robust by individual. * significant at 10 percent level;
** at 5 percent level; *** at 1 percent level.
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Table 8b. Marginal Effects for Drug Use by Subgroup for School-Based Programs

Career
Major
(5)

Cooperative
Education
(6)

Technical
Preparation
(7)

0.001 (0.010)

0.020 (0.013)

-0.011 (0.013)

Gender
Male
Female

-0.004 (0.016)
0.008 (0.013)

0.018 (0.019)
0.022 (0.018)

-0.015 (0.019)
0.004 (0.019)

Race
Black
Hispanic
White

-0.014 (0.016)
-0.019 (0.023)
0.014 (0.015)

-0.002 (0.019)
0.013 (0.027)
0.031 (0.019)

-0.004 (0.020)
0.007 (0.031)
-0.026 (0.019)

Age
13-17
18 and over

0.002 (0.012)
0.002 (0.020)

0.020 (0.015)
0.019 (0.265)

-0.011 (0.015)
-0.013 (0.029)

Household Income
< 30 percentile
30-70 percentile
> 70 percentile

0.006 (0.012)
0.017 (0.023)
-0.031 (0.036)

0.014 (0.015)
0.032 (0.029)
0.054 (0.049)

-0.006 (0.015)
-0.038 (0.032)
-0.500 (0.051)

ASVAB Score
< 25 percentile
25-75 percentile
> 75 percentile

-0.002 (0.018)
-0.001 (0.014)
0.001 (0.026)

0.037 (0.025)
0.011 (0.017)
0.026 (0.034)

0.001 (0.024)
-0.016 (0.017)
-0.012 (0.037)

GPA in Eighth Grade
<2.5
2.5-3.0
>3.0

0.030 (0.026)
-0.027 (0.017)
0.008 (0.014)

0.020 (0.032)
0.020 (0,020)
0.014 (0.019)

-0.061 (0.029) **
-0.011 (0.021)
0.014 (0.021)

Full Sample

Notes: Standard errors (in parentheses) are clustered robust by individual. * significant at 10
percent level; ** at 5 percent level; *** at 1 percent level.

100

0.020
(0.044)
-0.053
(0.049)
-0.043
(0.054)

Theft

Assault

Drug Sales

-0.068
(0.054)

Cocaine and Other Drugs

0.159 ***
(0.055)
0.082
(0.076)

-0.012
(0.071)

0.110
(0.076)

-0 139 ***
(0.050)

0.016
(0.075)

0.193 ***
(0.063)

0.068
(0.060)

-0.097
(0.059)
0.031
(0.062)

0.138 **
(0.068)

0.045
(0.068)

-0.011
(0.064)

0.029
(0.046)

-0.071
(0.071)

0.093
(0.059)

-0.030
(0.056)

-0.136 **
(0.069)

Internship

-0.013
(0.048)

0.116 **
(0.055)

0.067
(0.041)

0.159 ***
(0.057)

0.026
(0.050)

0.009
(0.034)

0.082
(0.051)

-0.026
(0.049)

-0.036
(0.055)

Cooperative
Education

0.043
(0.043)

0.010
(0.040)

-0.008
(0.044)

Career
Major

0.090
(0.060)

-0.052
(0.045)

-0.071
(0.064)

0.048
(0.055)

-0.075
(0.053)

0.045
(0.057)

Technical
Prepraration

School-Based Programs

Notes: Standard errors (in parentheses) are clustered robust by individual. * significant at 10 percent level; ** at 5 percent level;
*** at 1 percent level.

0.019
(0.038)

Marijuana

Drug Use

0.003
(0.050)

Vandalism

Crime

Job
Shadowing

Work-Based Programs
SchoolSponsored
Mentoring
Enterprise

Table 9. Estimated Coefficients for School-to-Work Participation by Crime and Drug Type

-0.007
(0.005)

Cocaine and Other Drugs

-0.001
(0.007)

0.009
(0.009)

0.050 ***
(0.018)

-0.001
(0.006)

0.009
(0.014)

-0.006
(0.006)

0.013
(0.009)

-0.006
(0.010)

-0.016 **
(0.007)

Internship

-0.001
(0.005)

0.003
(0.010)

0.003
(0.005)

0.006
(0.006)

0.002
(0.007)

-0.001
(0.006)

Career
Major

0.013 **
(0.006)

0.020
(0.013)

0.017 **
(0.007)

0.011
(0.007)

-0.005
(0.009)

-0.004
(0.007)

Cooperative
Education

0.010
(0.007)

-0.015
(0.013)

-0.006
(0.006)

0.006
(0.008)

-0.014
(0.009)

0.006
(0.007)

Technical
Prepraration

School-Based Programs

Notes: Standard errors (in parentheses) are clustered robust by individual. * significant at 10 percent level; ** at 5 percent level;
*** at 1 percent level.

0.006
(0.011)

Marijuana

-0.039 ***
(0.013)

0.002
(0.007)

-0.004
(0.005)

Drug Sales

Drug Use

0.029 ***
(0.010)

0.004
(0.008)

-0.007
(0.006)

Assault
0.011
(0.008)

0.013
(0.012)

-0.018 *
(0.010)

0.004
(0.008)

Theft

0.019 *
(0.010)

0.006
(0.009)

0.000
(0.006)

Vandalism

Crime

Job
Shadowing

Work-Based Programs
SchoolSponsored
Mentoring
Enterprise

Table 10. Marginal Effects for School-To-work Participation by Crime and Drug Type

No Effects
+
No Effects

No Effects
No Effects

+
+
+

+
+
+

No Effects
+
No Effects

No Effects
~

Internship

No Effects
No Effects
No Effects

No Effects
No Effects
No Effects

Career
Major

No Effects
No Effects
+

No Effects
No Effects
+

Cooperative
Education

No Effects
No Effects

No Effects
No Effects
No Effects

Technical
Prepraration

School-Based Programs

Notes : + sign indicates a positive and significant coeffient at conventional level. - sign indicates a negative and significant coeffient
at conventional level.

Full Sample
Subsample
By Drug Type

)rug Use

Full Sample
Subsample
By Crime Type

Crime

Job
Shadowing

Work-Based Programs
SchoolSponsored
Mentoring Enterprise

Table 11. Summary of the Results for Crime Participation and Drug Use by School-To-Work Program
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Figure 1. Crime Participation and Drug Use by Age
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Figure 2. Crime Participation and Drug Use by Race
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Figure 3. Crime Participation and Drug Use by Family Arrangement
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Figure 4. Crime Participation and Drug Use by GPA in Eighth Grade
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Figure 5.1. Crime Participation by Program Type
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Figure 5.2. Drug Use by Program Type

_

'

:!

;

'

• i

•:

'

Technical
Preparation

, •

•

'

.

•

§

