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Abstract 

To date, economists have contributed little to the literature on victims of violent 

crime. Applying an economic approach to victimization may clarify the implications of 

criminal violence. This thesis attempts to fill the gap by empirically estimating the long-

term effects of adolescent victimization on adult labour market indices. Understanding 

the full scope of the effects of violent crime could lead to better measures in dealing with 

victimization. 

The methodology employed in this study accounts for the simultaneous 

relationship between labour market participation and earnings, and how victimization 

affects labour market indices. The results indicate that adolescent victimization does 

affect adult employment yet does not carry significant adult wage penalties. The models 

indicate that the primary consequence of adolescent victimization is diminished 

educational attainment. Compared to a non-victim, an adolescent victim of violent crime 

is only 63 percent as likely to attain a post secondary level of education. 

in 
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Chapter One: Introduction 

Victimization 

Investigating the impact of criminal violence on victims is vital when evaluating 

victim support programs, crime prevention and criminal justice policies. Much of the 

current research on victimization is developed in the social sciences, primarily sociology 

and psychology. Focusing on the psychological impacts of victimization, the current 

literature centers on short-term consequences while paying little attention to the long-

term outcomes. However, understanding the full scope of the effects of violent crime 

could lead to more practical measures in dealing with victimization. 

To date, economists have contributed little to the literature on victims of violent 

crime. Applying an economic approach to victimization may clarify the implications of 

criminal violence. Using a life-cycle framework to link adolescent victimization with 

labour market indices during adulthood wil l help to discern a long-term cost measure of 

the effects of crime. Applying an economic perspective to victimization may be the 

necessary link needed in comprehending the full scope of violent crime, possibly leading 

to better measures in dealing with victimization. 

This thesis wil l focus on the effects of adolescent victimization on labour market 

outcomes during adulthood. Investigating victimization's impact on labour market 

outcomes, namely employment and wages, allows better understanding of potential long-

term damages experienced by victims. 
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Youth and Human Development 

In the 1999 General Social Survey, 40 percent of youth in Canada were the victim 

of at least one crime in the previous year. Youths 15 to 19 years of age experienced 

higher rates of violent crime and personal theft than did older cohorts in the survey. 

Violent crime was classified as sexual assault, assault and robbery. (Statistics Canada) 

These statistics are important for many reasons. Adolescents are the target group 

for this study as they are the most prone to criminal violence. At this stage of 

development, most individuals determine their educational goals and career paths. A 

trauma resulting from criminal violence could alter educational aspirations and 

educational performance, which are key determinants of future occupational and income 

attainment. 

Developed in the fields of sociology and psychology, the life-course development 

model has been widely used in developmental literature. The premise of this framework 

is that development occurs over an individual's life, viewed as a continuous adjustment to 

experiences. How each experience shapes one's life depends on when it occurs, the 

duration of the event, and also previous and subsequent experiences. 

Human capital theory attempts to explain development in an economic 

framework. This theory suggests that each individual possess skills or traits that are 

productive. Children begin life with a genetic endowment of human capital transmitted 

by their natural parents. The human capital can then be increased through education, 

training, experience and health. 
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Since most individuals are in the education system during adolescence, focusing 

on adolescent victimization is useful. Victims of violent crime may experience harmful 

physical and mental health outcomes. (Haveman & Wolfe, Banyard & Williams) The 

consequences of adolescent victimization may surface through diminished educational 

performance in the short term, which may lead to long term costs measured as diminished 

occupational and income attainment. 

The Labour Market 

Based on simple supply and demand theory, an individual wi l l be paid based on 

their productivity, or the value of the marginal product of labour. Increases in human 

capital through education or training wil l increase the productivity of the individual, 

thereby resulting in higher wages. 

According to this theory, a trauma that disrupts the educational path of an 

individual could cause considerable long-term consequences in the form of diminished 

earnings. Disrupting educational and occupational attainment may impair an individual's 

ability to increase their human capital. The loss in human capital is reflected in lower 

productivity levels and wage rates. During adolescence, the effects of a trauma may be 

magnified, as it is a period where many decisions on human capital investments are 

made. 
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In contrast, the developmental literature has linked children's attainments with a 

variety of other factors. Characteristics such as family socioeconomic status and family 

structure play key roles in a child's life. 

Children from low-income families tend to attain less than their more affluent 

counterparts. Generally, individuals with higher levels of education or occupational 

status have more access to economic resources or opportunities. Similarly, children of 

more affluent families have access to more resources or opportunities that wil l increase 

their potential level of attainment. (Haveman and Wolfe, 1995) 

Growing up in an intact family has positive effects on educational attainment. 

Having both parents in the home during childhood may provide more control, guidance 

and monitoring than in a single parent household. Therefore, a two-parent household 

may also provide more attention to a child's educational performance. 

The Models 

The National Youth Survey is a longitudinal survey that includes victimization. 

Data from this survey enabled a model linking adolescent victimization with adult 

income and education. Formulating adult income models of abused adolescents will 

assist in comprehending the effects of victimization. Educational achievement measures 

wil l also be estimated to illustrate the impact of victimization on human capital. 
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A few key issues arise when modeling adolescent victimization and labour market 

indicators. First, the impact of victimization on wages and employment could vary 

depending on the estimation methods used. Failure to address any dependence between 

variables wil l yield biased and inconsistent regression results. For example, the decision 

to be employed, or participate in the labour market, may be influenced by the wage 

offered to an individual. Because of the endogeneity of wages and employment, the 

wage equation cannot be estimated alone. 

Next, it is also plausible that there is no causal relationship with victimization, 

and there is simply some unobservable reasons that victims of adolescent abuse perform 

less than those who are not victimized. Generally, areas with low income and lower 

educational attainment are characterized by violent crime. Therefore, living in an 

unfavourable environment may predispose an individual to violence. Furthermore, 

individuals living in less affluent neighbourhoods typically do not possess the same 

economic or occupational resources as those individuals in more affluent 

neighbourhoods. Consequently, it is important to distinguish whether a victim's lower 

attainment can be attributed to an unfavourable environment or to the victimization itself. 

This thesis will address these issues while attempting to provide insight into the 

long-term consequences of victimization. 
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Thesis Outline 

This thesis is structured as follows. Chapter Two outlines the previous literature 

on adolescent victimization. The data used for this study is discussed in detail in Chapter 

Three. Chapter Four outlines the econometric methodology used to estimate the pertinent 

relationships. The results from the empirical work are discussed in the fifth chapter. 

Finally, a discussion on victimization based on this study. 



7 

Chapter Two: Literature Survey 

The focus of this research is adolescent victimization and its impact on adult 

labour market indicators. To date, much of the current literature originates in the fields 

of sociology and psychology. While economists have contributed little to the topic 

directly, ideas from past research can be extrapolated and applied to the current study. 

The literature review wi l l concentrate on the economic resources used in labour market 

research and also developmental literature focusing on children's attainments. 

The premise of this study is that adolescent victimization wil l be negatively 

correlated with labour market indicators. A traumatic experience may be negatively 

correlated with children's attainments (Haveman and Wolfe, 1995). Therefore, a 

traumatic experience, such as victimization during adolescence, is thought to alter 

educational performance. Educational performance is a key determinant of later income 

and occupational attainment. 

In economics, a large body of research attempts to explain why some individuals 

succeed in the where others may not. A popular approach is the use of human capital 

theory. According to human capital theory, individuals possess skills or traits that are 

productive. Children begin life with a genetic endowment of human capital transmitted 

by their natural parents (Becker, 1986). Individuals are then assumed to invest in 

themselves through education, training, experience and health. A n individual wi l l 
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continue to invest in themselves so long as the marginal benefits exceed the marginal 

costs. 

In the labour market, an increase in a person's stock of knowledge or human 

capital is assumed to raise productivity in the market sector of the economy. Since an 

individual is paid based on their productivity, or the value of the marginal product of 

labour, individuals have an incentive to invest in themselves. Increases in human capital 

through education or training wil l increase the productivity of an individual, thereby 

resulting in higher wages. Conversely, negative impacts to human capital could have 

long-term consequences as seen by diminished wages over the lifetime. 

Mental health issues may be a consequence of adolescent victimization. 

According to the literature, symptoms of violent victimization may include chronic 

depression, anxiety and PostTraumatic Stress Disorder (Banyard, et al, 1996). These 

mental health issues may be an impediment to future educational and occupational 

attainment. 

Hamilton et al estimated the relationship between mental health and 

unemployment. They found that decreases in mental health reduce employability. They 

suggest that a possible explanation may be that improved mental health may enhance 

workforce productivity thereby improving employability. They also reason that 

unemployment may lead to increased mental distress because of a lack of resources, 

health care or employer-provided insurance coverage (Hamilton et al, 1997). 

To date, the economic literature modeling the relationship between victimization 

and attainment is limited. Grogger's paper modeled the relationship between local 



9 

violence and educational attainment. He found significant evidence that local violence 

reduces a student's likelihood of graduating high school. Students are more likely to 

stay at home for reasons other than illness i f they are concerned for their safety (Grogger, 

1997). Also, students may find it difficult to concentrate on their studies when violence 

is present. As a result, educational performance and achievement may suffer. Grogger 

estimates that students in schools with moderate levels of violence are 5.1 percent less 

likely to complete high school. The impact of moderate local violence increases to 6.9 

percent when modeling college attendance. For students in schools with serious levels of 

violence, the likelihood of attending college is reduced by 15.9 percent. 

Macmillan, a sociologist, published one of the few papers addressing the long-

term consequences of victimization. He modeled the income disparities of adolescent 

victims in an attempt to estimate the personal costs of crime. Using two different data 

sets, Macmillan found that adolescent victimization has relatively consistent negative 

effects on earnings. He also found that diminished educational and occupational 

attainment account for between 50 percent and 71 percent of the effects of violent 

victimization in adolescence on earnings in early adulthood. 

It is also plausible that there is no causal relationship with victimization, and it is 

simply that there are some unobservable reasons that victims of adolescent abuse do not 

perform as well as those who are not victimized. 

Generally, areas with low income and lower educational attainment characterize 

violent crime. Therefore, living in an unfavourable environment may predispose an 

individual to violence. Furthermore, individuals living in less affluent neighbourhoods 
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typically do not have the same economic or occupational resources that individuals in 

more affluent neighbourhoods have. Consequently, it is important to distinguish whether 

a victim's lower attainment can be attributed to victimization itself or as a result of an 

unfavourable environment. 

The literature states that parents play a key role in their children's attainments 

(Haveman and Wolfe (1995), Becker and Tomes (1986)). Parents not only pass on some 

of their human capital endowments to children, but they also influence the adult earnings 

of their children by investments on things such as learning, skills and health. These 

expenditures are determined not only by the abilities of children but also by the incomes 

and preferences of parents. Parents therefore influence the economic welfare of their 

children primarily by influencing their potential earnings. (Becker and Tomes, 1986) 

Discussion 

Following Macmillan's framework, this research wil l attempt to explain the long-

term consequences of adolescent victimization. Linking victimization with labour market 

indicators wil l help to understand the true effects of victimization. 

Following other labour supply models, a Heckman Sample Selection Model will 

be used to estimate wages and employment simultaneously. Papers such as Kaestner and 

Hamilton have confirmed that failure to account for sample selection bias will result in 

biased estimates. Macmillan addressed sample selection by using Heckman's Two Stage 
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Least Squares (2SLS) estimation. In this thesis, maximum likelihood estimation will be 

used. Research shows 2SLS estimation is inferior to maximum likelihood because of its 

inefficiency (Kennedy, 1998). 

This thesis wil l add to the literature by clarifying effects of victimization. 

Controls for education and the environment wil l be used to help discern the true impact 

of victimization. Differentiating the effect of victimization from educational and 

environmental effects wil l lead to a more accurate measure of the consequences of crime. 



12 

Chapter Three: Data and Descriptive Statistics 

Data 

The National Youth Survey (NYS) is a longitudinal survey of youth in the United 

States. The N Y S is comprised of seven waves, spanning a ten-year period from 1976 to 

1987. The survey contains several indicators of family background, social structure, 

peers and violent victimization. In comparison with census data, the N Y S appears to be 

representative of American adolescents (Elliot et al, 1989). 

The original sample consists of 1725 youth ages 11 to 17. By 1986, 79 percent of 

the original sample remained. Comparisons of sample composition over the seven waves 

show that attrition was not seriously affected by age, sex, ethnicity, class, place of 

residence, and reported delinquency (Elliot et al, 1989). After consideration of missing 

variables, the current study is left with a sample of 1177. 

Approximately 28 percent of the remaining respondents were enrolled in an 

academic program or business/vocational school in 1986. A student's decision to work 

depends on a variety of factors such as course work, scholarships and living expenses. 

Since students are motivated differently in the labour market, inclusion of this group 

would distort the results. Consequently, students were excluded from the current study, 

leaving 847 respondents. 

It should be noted that by excluding students, sample selection issues arise. Since 

students are pursuing higher levels of education, they may be considered to be more able 
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than individuals with lower levels of education. Therefore, excluding students may lead 

to an over representation of less able individuals in the study. 

In 1976, the respondents' ages ranged from 11 to 17, with the mean at 14 years of 

age. Approximately half of the sample (52 percent) was female. 16 percent of 

respondents were black. By 1986, 49 percent were married and 47 percent had children, 

which includes stepchildren. 

Measures of Adolescent Victimization 

Adolescent victimization is measured as experiences of sexual assault, being 

attacked with a weapon and being beaten between the ages of 13 and 17. Each wave of 

data contains one-year incidence measures for each type of victimization. In each wave, 

respondents were asked the following questions: 

Sexual Assault "How many times in the last year have you been 

sexually attacked, or raped (or an attempt to do 

so)?" 

Weapons Attack "How many times in the last year have you been 

attacked with a weapon, such as a gun, knife, 

bottle or chair by someone other than your 

mother or father?" 

Assault "How many times in the last year have you been 

beaten up (or threatened with being beaten up) by 
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someone other than your mother or father?" 

Another question asked respondents about weapon attacks and assaults by 

parents. It is assumed that victims of parental abuse suffer greater emotional distress than 

other victims. Therefore, this data was excluded from the current research in order to 

focus on peer and stranger victimization. Inclusion of this question could skew the 

results making interpretation difficult. 

Based on these questions, variables were constructed to indicate i f the respondent 

was ever victimized during adolescence. A dummy variable for victimization was 

constructed where Victim equals 1 i f the respondent was victimized during adolescence, 

or Victim equals 0 i f otherwise. Binary variables for each form of victimization were also 

created in the same manner. Across all forms of victimization being investigated, the 

results appear to be extremely skewed. 

At least one case of victimization during adolescence was reported for 370 of the 

847 respondents (44 percent). Of those, 47 respondents were sexually assaulted, 164 

were attacked with a weapon and an astounding 323 respondents were assaulted. Out of 

the 370 victims, only 107 respondents were victim to only one crime, whereas nearly 30 

percent (105 respondents) were victimized more than five times during adolescence. 

In most cases, violent crime appears to target males. Almost 62 percent of all 

victims are male. For weapon assaults and assaults, the statistics rise to 77.4 percent and 

61.3 percent, respectively. A n interesting point lies with the sexually assaulted 

individuals. An astounding 76.6 percent (36) were female, approximately twice the ratio 

female victims in the total sample. 
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Labour Market Indicators 

In 1986, almost 90 percent of the survey population were employed, with 36 

percent of those respondents having more than one job. To enable a more responsive 

wage comparison between respondents, a variable was constructed to include more than 

one job. A weighted average of the respondents' wage for their primary three jobs was 

calculated for the study. Of all employed individuals, the weighted average wage 

(WAW) was $7.13. 

Of the victimized respondents, the percentage of employed individuals was 

slightly lower, almost 88 percent. The W A W variable for victims was $6.01. The 

employment and wage statistics for both weapons attack and assault victims were similar 

to the entire population of victims. In contrast, only 74.5 percent of sexually assaulted 

respondents were employed, earning a W A W of $4.35. 

Educational Measures 

A number of education variables were constructed for the models. First, an 

educational attainment measure indicating the total years of education completed by 

1986. On average, respondents attained a high school level of education (12.6 years). 

Dummy variables were also constructed to illustrate the level of education 

achieved by the respondent. Classified by grade school, high school and post-secondary, 

the results are as follows. In 1986, almost 5 percent of respondents completed only a 
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grade school education, approximately 60 percent of respondents attained a high school 

level of education and 36 percent of respondents went beyond a high school education. 

While examining the data on victims alone, the educational measures do differ. 

On average, the respondents who are victimized attain less education than those who are 

not. The mean grade for victims is 12.1, where 65 percent have completed some or all of 

their high school education and 28 percent have completed some post secondary. 

Segregating these statistics by victimization shows some interesting points. 

According to the statistics, sexual assault appears to be a greater detriment to education 

than the other forms of victimization. Of all forms of victimization, sexual assault 

victims have the highest proportion of individuals who complete only a grade school 

education. The proportion of sexually assaulted individuals with grade school education 

is 17 percent, more than double the proportion for weapon attack and assault victims. 

Likewise, only 57 percent of sexually assaulted individuals attained a high school level of 

education. This statistic is 71 percent and 63 percent for weapon attack and assault 

victims, respectively. 

Home Characteristics 

As seen in the literature, family background plays an important role in 

determining children's attainments. Both the parents' education and socioeconomic level 

play a significant role in the success of a child. Accordingly, a few key variables were 

incorporated into the analysis. 
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Research shows that growing up in an intact family has both positive and 

statistically significant effects on the educational attainment of a child. The presence of 

only one parent in the household may be indicative of childhood trauma such as parental 

divorce or death. Such stressors may impact the emotional well being of a child thereby 

altering educational and occupational objectives. In the current data, 69 percent of 

respondents reported that their family was intact, meaning that both parents were in the 

home during the initial survey (1976). 

A self-reported delinquency measure was included in the models as a proxy for 

both victimization risk and home environment. It is assumed that increased delinquent 

behavior encourages hazardous situations where victimization may be more likely. Also, 

living in an unfavourable environment may predispose an individual to violence. The 

level of delinquency reported by the respondent may be indicative of the environment in 

which they live. In the initial survey, a series of questions were asked about offences the 

respondent may have performed. Each item was coded from a scale of one to nine, where 

one indicates that the respondent has never performed the offence and nine indicates that 

the offence occurs two to three times a day. The delinquency measure used in the models 

is the sum total of the rate of self-reported delinquency. Of the 28 questions, the mean 

rate of self-delinquency was 32.61. 

Perhaps the most important influence on children's attainment is the education 

level of the parent. Generally, individuals with higher levels of education have more 

money, stature and resources available to them. Therefore, children from more affluent 

families may have access to economic resources and opportunities that facilitate higher 
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levels of attainment. Like the adolescent education variables, a series of dummy 

variables were created to illustrate the education level of the parent. Almost 11 percent 

of parents had completed some level of grade school, but no higher. Approximately 61 

percent of responding parents completed high school and approximately 28 percent of 

responding parents completed some form of post secondary education. 
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Table 3.1: Summary Statistics 
National Youth Survey, 1976 - 1987 

N = 847 

Variable Description Mean S.D. 

Predetermining Variables 
Female (1976) Respondent's sex (Female=l) .52 .50 

Age (1976) Respondent's age 14.04 1.93 

Black (1976) Respondent's ethnicity (Black=l) .16 .36 

Married (1987) Respondent's marital status (Married=l) .49 .50 

Children (1987) Have any children (Including stepchildren) 
(Children=l) 

.47 .50 

Urban residence 
(1976) 

Respondent lives in central city of S M S A or urban area with 
population 100,000 

.26 .44 

Suburban residence 
(1976) 

Respondent lives in part of S M S A not classified as urban or 
any other suburban community 

.42 .49 

Urban residence 
(1987) 

Respondent lives in central city of S M S A or urban area with 
population 100,000 

.32 .47 

Suburban residence 
(1987) 

Respondent lives in part of S M S A not classified as urban or 
any other suburban community 

.48 .50 

Victimization Measures 
Victim (1976-1987) Beaten up, attacked with a weapon, or sexually assaulted, 

age 13-17 (Victimized=l) 
.44 .50 

Sexual assault Sexually assaulted, age 13-17 (Victimized=l) .06 .23 

Weapons attack Attacked with a weapon, age 13-17 (Victimized=l) .19 .40 

Assaulted Beaten, age 13-17 (Victimized=l) .38 .49 

Home Environment Measures 
Intact family (1976) Family structure (both parents in home=l) .69 .46 

Parents - Grade 
school (1976) 

Parent has some or completed grade school, but no high 
school education (pgschool=l) 

.11 .31 

Parents - High school 
education (1976) 

Parent completed some high school education or better, but 
no post secondary education (phschool=l) 

.61 .49 
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Summary Statistics (Continued) 
National Youth Survey, 1976 - 1987 

N = 847 

Variable Description Mean S.D. 

Home Environment Measures (Continued) 
Parents - Post 
Secondary education 
(1976) 

Delinquency (1976) 

Parent completed 'some post secondary' or better 
(pcollege=l) 

This variable is the sum total of the rate of self-reported 
involvement in delinquency. Questions include: "How 
many times in the last year have you: damaged family 
property, damaged school property, damaged other property, 
stolen motor vehicle, stolen something worth more than $50, 
bought stolen goods, carried a hidden weapon, stolen 
something worth less than $5, attacked someone, been paid 
for sexual relations, been in gang fights, sold marijuana, hit 
teacher, hit parent, hit other student, sold hard drugs, begged, 
ran away, sexually assaulted someone, used force on 
students, used force on teacher, used force on other person, 
stolen things worth between $5 and $50, had sexual 
intercourse, broken into a building to steal or look around, 
gone joyriding, engaged in disorderly conduct, or used 
marijuana or hashish. Each item is coded as l=never to 9=2 
to 3 times a day. 

Employment Measures 
Employed Respondent is currently employed in one or more jobs 

(employed=l) 

Weighted Average Weighted average wage of one or more jobs (maximum of 3 
Wage (WAW) jobs) 

Log (WAW) Log of W A W 

Educational Measures 
Grade (1987) Highest grade completed 

Grade School 

High School 

Completed some or all grade school, but no further education 
(gschool=l) 

Completed some or all high school, but no further education 
(hschool=l) 

.28 

32.61 

.45 

7.50 

.90 

6.36 

1.84 

12.6 

.05 

.59 

.31 

4.54 

.49 

1.92 

.22 

.49 

Post Secondary Completed some or all post secondary education .36 .48 
(psecondary=l) 
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Table 3.2: Summary Statistics by Sex 
National Youth Survey, 1976 - 1987 

Mean 
Standard Deviation in Italics 

Variable Male Female 
N=404 N=443 

Predetermining Variables 
Female (1976) 0.00 1.00 

0.00 0.00 

Age (1976) 14.19 13.91 
1.94 1.91 

Black (1976) 0.18 0.14 
0.38 0.35 

Married (1987) 0.41 0.56 
0.49 0.50 

Children (1987) 0.37 0.56 
0.43 0.50 

Urban residence (1976) 0.27 0.25 
0.45 0.43 

Suburban residence 0.40 0.44 
(1976) 0.49 0.50 

Urban residence (1987) 0.35 0.30 
0.48 0.46 

Suburban residence 0.44 0.51 
(1987) 0.50 0.50 

Victimization Measures 
Sexual assault 0.03 0.08 

0.16 0.27 

Weapons attack 0.31 0.08 
0.46 

Assaulted 0.49 0.27 
0.50 0.45 
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Summary Statistics by Sex (Continued) 
National Youth Survey, 1976 - 1987 

Mean 
Standard Deviation in Italics 

Variable Male Female 
N=404 N=443 

Home Environment Measures 
Intact family (1976) 0.70 0.67 

0.46 0.47 

Parents - Grade school 0.12 0.10 
(1976) 0.32 0.30 

Parents - High school 0.61 0.61 
education (1976) 0.49 0.49 

Parents - Post Secondary 0.27 0.29 
education (1976) 0.44 0.45 

Delinquency (1976) 34.39 30.99 
9.29 4.83 

Employment Measures 
Employed 0.95 0.85 

0.22 0.36 

Weighted Average Wage 7.38 5.44 
(WAW) 5.21 3.60 

Log (WAW) 1.92 1.76 
0.52 0.46 

Educational Measures 
Grade (1987) 12.59 12.63 

1.91 1.93 

Grade School 0.04 0.06 
0.19 0.24 

High School 0.63 0.55 
0.48 0.50 

Post Secondary 0.33 0.39 
0.47 0.49 
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Table 3.3: Summary Statistics by Victimization 
National Youth Survey, 1976 - 1987 

Mean 
Standard Deviation in Italics 

Variable Total Victims Sexual Assault Weapon Attack Assault 
N=370 N=47 N=164 N=323 

Predetermining Variables 
Female (1976) 0.38 0.77 0.23 0.39 

0.49 0.43 0.42 0.49 

Age (1976) 13.81 13.51 13.81 13.77 
1.87 1.89 1.82 1.84 

Black (1976) 0.16 0.19 0.17 0.14 
0.36 0.40 0.38 0.35 

Married (1987) 0.41 0.43 0.39 0.40 
0.49 0.50 0.49 0.49 

Children (1987) 0.46 0.60 0.46 0.46 
0.50 0.50 0.50 0.50 

Urban residence (1976) 0.32 0.32 0.38 0.31 
0.47 0.47 0.49 0.46 

Suburban residence 0.41 0.43 0.36 0.41 
(1976) 0.49 0.50 0.48 0.49 

Urban residence (1987) 0.38 0.49 0.40 0.37 
0.48 0.51 0.49 0.4S 

Suburban residence 0.44 0.30 0.43 0.43 
(1987) 0.50 0.46 0.50 0.50 

Victimization Measures 
Sexual assault 0.13 1.00 0.11 0.18 

0.33 0.00 0.31 0 J 2 

Weapons attack 0.44 0.38 1.00 0.39 
0.50 0.49 0.00 0.49 

Assaulted 0.87 0.81 0.77 1.00 
0.33 0.40 0.42 0.00 
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Summary Statistics by Victimization (Continued) 
National Youth Survey, 1976 - 1987 

Mean 
Standard Deviation in Italics 

Variable Total Victims Sexual Assault Weapon Attack Assault 
N=370 N=47 N=164 N=323 

Home Environment Measures 
Intact family (1976) 0.61 0.43 0.58 0.62 

0.48 0.50 0.50 0.49 

Parents - Grade school 0.12 0.15 0.13 0.13 
(1976) 0.33 0.36 0.34 0.33 

Parents - High school 0.60 0.64 0.63 0.57 
education (1976) 0.49 0.49 0.48 

Parents - Post Secondary 0.28 0.21 0.24 0.30 
education (1976) 0.45 0.41 0.43 0.49 

Delinquency (1976) 35.38 36.81 38.09 35.56 
9.80 11.59 12.39 P. 95 

Employment Measures 
Employed 0.88 0.74 0.87 0.88 

0.33 0.44 0.34 0.33 

Weighted Average Wage 6.01 4.36 5.92 5.99 
(WAW) 3.91 3.85 3.89 3.94 

Log (WAW) 1.81 1.64 1.82 1.81 
0.50 0.52 0.47 0.51 

Educational Measures 

Grade (1987) 12.15 11.43 11.84 12.18 
1.89 1.98 1.82 1.90 

Grade School 0.07 0.17 0.08 0.08 
0.26 0.38 0.27 0.27 

High School 0.65 0.64 0.71 0.63 
0.48 0.49 0.45 

Post Secondary 0.28 0.21 0.21 0.28 
0.45 0.41 0.41 0.45 
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Chapter Four: Econometric Methodology 

Introduction 

The methodology employed in this study accounts for the simultaneous 

relationship between labour market participation and earnings and how victimization 

affects labour market indices. This chapter wil l discuss the econometric models and 

estimation methods used in this thesis. 

To help understand the nature of victimization, the first model attempts to explain 

factors that may contribute to an individual's likelihood of being victimized. Next, a 

detail of the wage and employment model. This model is used to discern whether 

victimization negatively impacts adult wages and employment. Finally, two education 

models wil l be discussed. The first model attempts to clarify the factors that influence an 

individual's years of education. The next model wil l try to explain how these factors 

affect the educational choices facing an individual. 

Victimization 

The main issue of this study is the impact of adolescent victimization on adult 

labour market outcomes. To help understand the nature of victimization, the following 

equation was estimated: 

rt =Kin + v¡ (i) 
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Where, V¡ is the binary indicator for victimization, 

K¡ is a vector of human capital and socioeconomic characteristics 

thought to affect victimization, 

Q is a vector of parameter estimates associated with Ki, 

v¡ is a stochastic error term. 

The vector of human capital and socioeconomic characteristics, K¡, includes sex, 

age, race, education, delinquency, family structure and residence. 

The binary victimization variable is equal to one i f the respondent has been 

victimized and equal to zero i f otherwise. The dummy dependent variable means that 

ordinary least squares (OLS) estimation is inappropriate. 

When a dependent variable is dichotomous, its expected value can be interpreted 

as the probability of the event occurring (i.e., the probability that the dependent variable 

wil l equal one). If the linear regression model is used to estimate equations with dummy 

dependent variables, then the probability of the event occurring can be outside the unit 

interval. 

A n appropriate alternative is maximum likelihood probit. The probit model 

utilizes the standard normal cumulative probability density function, which transforms 

the linear model so that the conditional probabilities lie in the unit interval. 

The probability that an individual wil l be victimized is denoted as follows: 

E(V¡) = Pr(^. > 0) = Pr(v > -Kfì) = <S>(Kp) 

Where ¢(•) is the standard normal cumulative density function. Therefore, the 

probability that an individual wil l be victimized is dependent on their human capital and 
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socioeconomic characteristics. The likelihood that individual i wil l be victimized is 

given by ®(ÀT ;Q). The likelihood function of the entire sample is calculated by 

multiplying together the likelihoods of all individuals. 

Employment & Wages 

The Econometric Model 

The natural logarithm of wages is used to correct for the skewed distribution of 

observed income. Wages are modeled as a function of exogenous human capital and 

socioeconomic characteristics. These characteristics include victimization, sex, age, race, 

education, home characteristics and dummy variables indicating urban or suburban 

dweller. 

A dummy variable for sex is included in the equation since men and women differ 

in their labour market behavior. Age and Age2 are included to proxy experience. These 

age variables illustrate a concave relationship between earnings and age, where earnings 

increase at a decreasing rate over time. 

The respondents' education is classified under one of three dummy variables: 

grade school education, some high school or high school graduate, and post secondary 

education. The binary indicator equals 1 i f the statement is true. The grade school 

(2) 
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education indicator has been excluded from the regressions to account for collinearity. 

Failure to eliminate one of the education indicators leads to perfect collinearity, as the 

indicator variables wil l be linear combinations of one another. 

Some variables in the adult wage equation were collected during adolescence. 

Inclusion of these variables recovers potential long-term relationships. For example, the 

binary victimization indicator reflects adolescent abuse. Using this variable to model 

adult income estimates the long-term consequences of adolescent victimization on adult 

wages. The variables taken at adolescence include victimization, delinquency and family 

structure. 

Symbolically, the equation is as follows: 

inW;=Ztfi + u, (3) 

Where, InW* are latent hourly wages, 

In Wi are the observed hourly wages, 

Zi is a vector of human capital and socioeconomic characteristics 

thought to affect wages, 

(5 is a vector of parameter estimates associated with Z ( , 

Ui is a stochastic error term. 

Since wages are only observed i f an individual is employed, they are determined 

by a latent process, symbolized by an asterisk. Regressing the above equation alone 

would result in biased and inconsistent estimates. By observing only a portion of the 

sample, such as employed individuals, the remaining population would be excluded in the 
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single equation. Therefore, a second equation is needed to model the selection process. 

Symbolically, the equation is as follows: 

E;=X,a + e, (4) 

{ . . . / * ; > o 

[ (J, otherwise 

is a latent employment index, 

is the observed discrete indicator for labour market participation, 

is a vector of human capital and socioeconomic characteristics 

thought to affect participation, 

is a vector of parameter estimates associated with X¡, 

is a stochastic error term. 

Equation (4) outlines the propensity to be employed. If the propensity to be 

employed is sufficiently high, that is, greater than zero, individual i will be employed. 

The binary indicator for employment equals one i f the individual is employed, zero 

otherwise. 

The employment equation contains the same variables as in the wage equation, 

along with additional indices indicating marital status and children. These additional 

variables are instrumental variables. 

The characteristics thought to affect wages and employment are alike. If the same 

vector of human capital and socioeconomic characteristics were used in both the wage 

and employment equations, an identification problem would result. In this case, it would 

be difficult to discern between estimates of the wage and employment parameters. 

Where, 

Further, E* 

E, 

X, 

a 
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Including the instrumental variables, married and children, in the employment equation, 

and assuming that these variables do not affect wages, allows meaningful estimates. 

The wage equation now appears as: 

\nW* =Zip + ui 

When formulating econometric models, it is important to control for potential 

endogenous relationships. Failing to account for endogeneity wil l result in biased and 

inconsistent estimates. In the current model, wages are only observed i f individual i is 

employed, however, an individual's decision to participate in the labour market may be 

influenced by market wages. 

It is also plausible that there is no causal relationship between victimization and 

labour market outcomes; other mediating factors, such as living conditions that may be 

the cause. 

In general, living in an unfavourable environment may predispose an individual to 

violence. Areas with low educational and income attainment generally characterize 

unfavourable environments. As a result, individuals from these areas may not have 

access to the same level of educational and occupational resources as an individual from 

a more affluent environment. Consequently, individuals from less favourable 

surroundings may not perform as well as their more affluent counterparts due to the 

opportunities available to them. Therefore, it is difficult to discern whether poor 

Where, 
0, otherwise 
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performance is due to victimization or the level of resources and opportunities available 

to an individual. 

Controlling characteristics that allude to an unfavourable home environment wil l 

help to distinguish between the effects of victimization and an individual's surroundings. 

In this study, the self-delinquency measure and parents' marital status are used to suggest 

the respondent's environment during adolescence. 

Estimation Methods 

In the current study, the data is censored at the reservation wage, which is the 

minimum wage a worker is prepared to accept. In a job search, a worker wil l continue to 

seek job offers until a job at or above the reservation wage is offered. If an individual is 

unemployed, the wage offered is less than their reservation wage. Since wages are only 

observed i f an individual is employed, estimating the wage equation alone would exclude 

a portion of the sample, creating sample selection bias. 

To avoid sample selection bias, the employment equation must be estimated with 

the wage equation simultaneously to account for the entire sample. In the data, only the 

employment status of the individual is observed not the individual's propensity to be 

employed. Therefore, the unemployed can be classified into one of two categories. First, 

an individual may be involuntarily unemployed because they are in-between jobs, have 

health problems impeding their employment, or are simply unable to find work. On the 

other hand, an individual may choose to be unemployed because of childcare and familial 

responsibilities. Also included in this group are students and retirees. 
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The current model is a Heckman Sample Selection Model. The equations are 

estimated simultaneously using Full Information Maximum Likelihood (FIML). F I M L is 

used rather than the Heckman two-stage estimator (2SLS) due to its ability to estimate 

small samples (Kennedy, 1998). Unlike 2SLS, estimation using FIML derives both 

consistent and efficient estimates (Kennedy, 1998). 

The likelihood function can be seen in two parts. For observations above zero, 

where E=l , the contribution to the likelihood is: 

L)=r 4QnW,-Zp,e;Y.)de (5) 
J—XJ oc 

For observations where E=0, the contribution to the likelihood is: 

2 f°° t~Xia 

L, = <¡>{u-,e:\Y)dude (6) 

J-co J-co 

Where, <f> (•) denotes a multivariate normal distribution with mean equal to zero, and 

covariance S . The correlation between u and e is denoted by the symbol p . Therefore, 

the covariance matrix is as follows: 

The likelihood of the entire model is: 

l = n ¿ : ( 7) 
\nW¡>0 In W, =0 

The maximum likelihood estimate of a vector of parameter values is simply the 

particular vector that gives the greatest likelihood of obtaining the observed data. The 

M L estimator has several desirable asymptotic properties. "It is asymptotically unbiased, 
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it is consistent, it is asymptotically efficient, it is distributed asymptotically normal, and 

its asymptotic variance can be found via a standard formula." (Kennedy, 1998) 

To account for sex differences in the data, each regression is estimated three 

ways: with a female dummy variable, males only and females only. Utilizing a female 

dummy variable in the models wil l illustrate the sex differences between men and women 

via a shift, up or down, in the curve. However, these differences may not be fully 

illustrated using the dummy variable. Since women are more apt to leave the labour 

market after marriage or may choose to leave the labour market to fulfill child-rearing 

activities, they generally behave differently than men in the labour market. 

Consequently, the models are also estimated with men and women separately in order to 

allow the curves to rotate. 

As discussed in the previous section, victimization effects may be attributed to an 

unfavourable home environment. Controlling characteristics that allude to an 

individual's surroundings wil l help to discern the true effects of victimization. 

Accordingly, the equations are estimated with and without the self-delinquency and 

parents' marital status indicators. 

Finally, to illustrate educational effects, the equations are also estimated with and 

without the respondents' education measures. Failing to hold education constant for all 

individuals, by excluding the education measures, wil l provide clarity to the results. 
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Education 

Estimating the effect of victimization on education wil l help to clarify the impact 

victimization has on human capital. Like wages, the natural logarithm of years of 

education is used to correct for its skewed distribution. Years of education are modeled 

as a function of exogenous human capital and socioeconomic characteristics. These 

characteristics include victimization, sex, age, race, home quality indicators, parents' 

education and dummy variables indicating an urban or suburban resident. 

The level of education that a parent achieves may be the most fundamental 

economic factor in modeling the educational attainment of children. (Haveman and 

Wolfe, 1995) Therefore, dummy variables indicating the parents' achievement of high 

school or post secondary education are included in this model. 

For the remaining variables, the rationale is similar as in the previous models and 

wil l not be discussed in this section. 

Symbolically, the equation is as follows: 

In Grade = T¡if/ + ci (8) 

Where, InGrade is the years of education, 

T¡ is a vector of human capital and socioeconomic characteristics 

thought to affect education, 

y/ is a vector of parameter estimates associated with T¡, 

c¡ is a stochastic error term. 

This equation was estimated by linear regression using Ordinary Least Squares 

(OLS). 
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A n individual's years of education reflects the human capital investment or level 

of inputs that have been made by an individual. As an extension another model was 

estimated to model achievement level. Following Grossman and Shakotko, a 

multinomial logit model was used to estimate educational decisions facing an individual. 

The dependent variable, edlevel, is a categorical variable indicating education 

level. Based on the respondents' educational attainment, edlevel may take the value of 1, 

2 or 3 depending i f the individual has completed some form of grade school, high school 

or post secondary, respectively. Then, the high school level (2) is normalized to make it 

a comparison, or base group. 

Symbolically, the equation is as follows: 

edlevel = S¡y + ai (9) 

Where, edlevel is the categorical variable of education level, 

Si is a vector of human capital and socioeconomic characteristics 

thought to affect education, 

Y is a vector of parameter estimates associated with S¡_ 

a¡ is a stochastic error term. 

The vector of human capital and socioeconomic characteristics in both education models 

are identical. 

When using a categorical dependent variable, OLS should not be employed since 

nothing constrains the probabilities for the choice available. Estimation in this context is 

undertaken by means of a generalization of the logit model that is motivated by a random 

utility model. The probability that a particular consumer wil l choose a particular 
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alternative is given by the probability that the utility of that alternative to that consumer is 

greater than the utility to that consumer of all other available alternatives. The consumer 

picks the alternative that maximizes his or her utility. 

If the random utility error terms are assumed to be independently and identically 

distributed as a log Weibull distribution, the multinomial logit model results. In the 

current model, edlevel is equal to 1, 2 or 3 i f the respondent has a grade school, high 

school or post secondary level of education, respectively. If high school is the base 

category, the probabilities are as follows: 

es,y, 

Pr(grade school) = 

K --1 

Pr(high school) = y-

K -1 

Pr(post secondary) = 

The relative probabilities of the choices can be calculated by taking the ratio. For 

s y 
Pr(grade school) e 1 

example, = -—y-
Vv(post sec ondary) e 'r3 

A shortcoming of the model is known as the Independence of Irrelevant 

Alternatives. If another choice is added to the model, the probability ratio does not 

change, in which case, individuals are assumed to switch proportionately. (Greene, 1997) 
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Chapter Five: Results 

Introduction 

This chapter wil l discuss and interpret the results, listed in Tables 5.1 to 5.13. The 

first section wil l briefly discuss the difference between statistical significance and 

economic significance and how it relates to the current study. The next section wil l 

review the victimization equation in order to understand i f general characteristics exist 

among victims. Next, an examination into the focal point of this thesis, victimization's 

impact on wages and employment. The fourth section wil l discuss the results from the 

education models and wil l look at the diminishing effects victimization has on human 

capital. 

Significance 

In a paper by McCloskey and Ziliak (1996), published in the Journal of Economic 

Literature, they discuss an age-old controversy about significance. McCloskey and Ziliak 

assert that significance from a statistical standpoint compared to an economic standpoint 

are two distinctly different issues. It is imperative to discern between the two. 

For most, the word 'significance' means importance or meaning. However, this 

does not apply in a statistical context. Statistical significance suggests how likely a result 

is due to chance, not the importance of the result. Therefore, a research finding may be 
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statistically significant without being important. According to Kennedy, caution must be 

used when interpreting statistical significance i f a sample size is sufficiently large, 

"...almost any parameter can be found to be significantly different from 

zero i f the sample size is sufficiently large. (Almost every relevant 

independent variable wi l l have some influence, however small, on a 

dependent variable; increasing the sample size wil l reduce the variance 

and eventually make this influence statistically significant.)" (Kennedy 

1998, p64). 

On the other hand, economic significance refers to the importance of a result. A 

result may be deemed economically significant by using common sense and economic 

reasoning to explain the dynamics of the variables at hand. Attention to how variables 

interact with one another is more important than a mechanical test of significance. 

McCloskey and Ziliak reviewed a number of empirical studies in economics and 

concluded that researchers seem not to appreciate that statistical significance does not 

imply economic significance. They assert that due to the low cost of estimation, tests of 

statistical significance are easy and readily available. Therefore, many researchers rely 

on statistical tests of significance rather than applying economic intuition to their results. 

With this in mind, the following results wil l be interpreted with a focus on 

economic significance. 
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Victimization 

Estimation of the victimization equation provided marginal probit coefficients, 

indicating the propensity of victimization. The equation was regressed using total 

victimization as the dummy dependent variable, followed by similar regressions using 

each form of victimization as the dependent variable. The results are as listed in Table 

5.1. 

In general, females are less likely to be victimized than males, by 18 to 22 

percent. According to the data, a majority of the crimes are assault, followed by weapons 

attacks. Both of these crimes are more apt to victimize males. Conversely, females are 

the predominant victims of sexual assault. 

According to crime statistics, as the population grows, so does the incidence of 

crime. Living in a more populated area contributes to the propensity of being victimized. 

Compared to suburban residents, an individual is more likely to be victimized i f they 

reside in an urban area. 

Holding all else equal, education is negatively correlated with victimization. It is 

possible that a trauma, such as victimization, could disrupt an individual's educational 

path. Victims are more than 7 percent less likely to reach a high school level of 

education than non-victims are. The negative effects of victimization are magnified at 

the post-secondary level of education. Victims are 17 percent less likely to reach a post-

secondary level of education than those are not victimized. 

Self-reported delinquency increases one's propensity to be victimized. This 

follows the notion that increased delinquent behavior encourages hazardous situations 



Table 5.1: Victimization Equation Estimates -
Marginal Probit Coefficients 

Total Victimization Sexual Assault Weapon Attack Assault 

Female -0.216 0.058 -0.195 -0.181 
(0.037) (0.014) (0.027) (0.036) 

Age 0.233 -0.004 0.196 0.327 Age 
(0.156) (0.049) (0.109) (0.152) 

Age2 -0.010 -0.000 -0.008 -0.013 Age2 
(0.006) (0.002) (0.004) (0.005) 

High School -0.074 -0.041 -0.028 -0.128 High School 
(0.093) (0.024) (0.057) (0.087) 

Post Secondary -0.174 -0.036 -0.115 -0.186 Post Secondary 
(0.092) (0.019) (0.050) (0.084) 

Black -0.110 0.002 -0.049 -0.120 
(0.053) (0.018) (0.031) (0.049) 

Urban 7 6 0.123 0.002 0.086 0.102 
(0.051) (0.018) (0.041) (0.050) 

Suburb 7 6 0.040 0.004 0.017 0.047 
(0.043) (0.014) (0.031) (0.042) 

Delinquency 0.031 0.003 0.013 0.025 Delinquency 
(0.005) (0.001) (0.002) (0.004) 

Intact -0.133 -0.043 -0.073 -0.098 
(0.043) (0.018) (0.031) (0.041) 

Log Likelihood -481.306 -155.449 -324.999 -481.517 

Note: Robust standard errors are in parenthesis 
B: Intact Family and Self Delinquency Variables Dropped 
N=847 

•p. 
o 
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where victimization may be more predominant. Therefore, all else being equal, 

delinquent individuals are generally 3 percent more likely to be victimized than non-

delinquent individuals. 

Having both parents in the home during the initial survey decreases the propensity 

to be victimized. The watchful eye of a single parent may not be as strong as the two 

parents combined. Therefore, a single parent household may encounter more delinquent 

behavior and thus victimization. Individuals who do not have both parents in the 

household during adolescence are 4 to 13 percent more likely to be victimized. 

Wages 

Estimates of the hourly wage equation were done in three parts. First, the wage 

equation was regressed in its entirety and then again, excluding the home variables, 

delinquent and intact. Finally, another regression excluding the education indicators, 

high school and post secondary. This procedure was then repeated for males and females 

separately. 

The review wil l focus on F I M L estimates of the simultaneous equation model 

followed by a comparison to the OLS estimates. The comparison wil l illustrate the 

estimation bias that results from estimating the wage equation alone in the presence of 

endogeneity. The F I M L and OLS results are listed in Table 5.2 and 5.3, respectively. 

The variables in the earnings equations are indicators, meaning the estimated 

coefficients must undergo a transformation in order to be interpreted as the percentage 



42 

effect on earnings. Following Halvorsen and Palmquist (1980), the percentage effect of 

an indicator on the log dependent variable is 100x(e / 3 -1), where ¡5 is the estimated 

coefficient associated with the indicator variable. See Tables 5.4 and 5.5 for the 

transformed results. 

Coefficient estimates for the control variables in the wage equation are consistent 

with those in past labour supply studies. Females earn less than their male counterparts. 

Race has a negative impact on wages for blacks. And, living in an urban environment 

has a larger wage premium than living in a suburban environment. 

The home variables, delinquent and intact, both have the expected signs. The 

presence of both parents in the home during the initial survey has a positive impact on 

adult wages. For males, having an intact family is associated with a 20 percent wage 

premium over males who do not have both parents in the home. Also, the self-

delinquency measure has a minimal, yet negative effect on hourly wage for both males 

and females. The model utilizes adolescent delinquency as an explanatory variable for 

adult income. For most, the level of adolescent delinquency and its effects are expected 

to subside over time due to a natural path of development and maturity. 

Education has a statistically significant, positive impact on wages for both males 

and females. These results support standard human capital theories, which state that 

increases in education should increase productivity, and therefore earnings. Achieving a 

high school level of education increases hourly wage between 4 and 17 percent relative to 



Table 5.2: Hourly Wage Equation Estimates 
Simultaneous Equation (FIML) 

In Wage Female D.V. 
N=847 

Males Only 
N=404 

Females Only 
N=442 

A B c A B c A B c 

Female -0.134 -0.135 -0.127 
(0.037) (0.036) (0.039) 

Age -0.015 -0.024 0.037 -0.050 -0.065 -0.023 0.006 0.023 0.067 Age 
(0.133) (0.135) (0.138) (0.200) (0.201) (0.207) (0.174) (0.175) (0.180) 

Age2 0.003 0.003 0.001 0.004 0.005 0.003 0.002 0.001 0.000 Age2 
(0.005) (0.005) (0.005) (0.007) (0.007) (0.007) (0.006) (0.006) (0.006) 

High School 0.107 0.137 — 0.039 0.102 — 0.155 0.178 — High School 
(0.092) (0.090) (0.154) (0.157) (0.115) (0.108) 

Post Secondary 0.282 0.322 — 0.233 0.305 — 0.339 0.367 — Post Secondary 
(0.094) (0.092) (0.158) (0.161) (0.123) (0.114) 

Black -0.137 -0.171 -0.169 -0.143 -0.209 -0.188 -0.142 -0.141 -0.155 Black 
(0.046) (0.043) (0.045) (0.066) (0.061) (0.062) (0.066) (0.064) (0.068) 

Intact 0.097 — 0.113 0.177 — 0.183 0.009 — 0.039 Intact 
(0.038) (0.039) (0.056) (0.058) (0.049) (0.050) 

Delinquency -0.003 — -0.005 -0.002 — -0.003 -0.007 — -0.010 Delinquency 
(0.002) (0.003) (0.003) (0.003) (0.005) (0.005) 

Victim -0.005 -0.028 -0.018 -0.001 -0.037 -0.013 -0.007 -0.028 -0.021 Victim 
(0.037) (0.036) (0.040) (0.053) (0.053) (0.053) (0.055) (0.052) (0.058) 

Urban '87 0.218 0.206 0.228 0.282 0.268 0.325 0.149 0.149 0.190 
(0.048) (0.048) (0.049) (0.070) (0.070) (0.072) (0.065) (0.065) (0.066) 

Suburb '87 0.180 0.179 0.208 0.260 0.264 0.288 0.098 0.098 0.129 Suburb '87 
(0.046) (0.46) (0.46) (0.066) (0.066) (0.066) (0.061) (0.062) (0.062) 

Intercept 1.380 1.407 1.120 1.512 1.632 1.363 1.291 0.988 1.071 Intercept 
(0.929) (0.926) (0.954) (1.383) (1.389) (1.420) (1.237) (1.222) (1.251) 

Log Likelihood 
rho 

-672.961 
-0.723 
(0.076) 

-677.527 
-0.718 
(0.078) 

-707.809 
-0.706 
(0.084) 

-310.255 
-0.754 
(0.183) 

-316.718 
-0.686 
(0.163) 

-325.953 
-0.693 
(0.139) 

-345.898 
-0.587 
(0.236) 

-346.839 
-0.558 
(0.225) 

-366.498 
-0.639 
(0.133) 

Note: Robust standard errors are in parenthesis 
B: Delinquent Peers and Self Delinquency Variables Dropped 
C: Education Variables Dropped 



Table 5.3: Hourly Wage Equation Estimates 
Of Employed Individuals (OLS) 

InWage Female D.V. 
N=756 

Males Only 
N=381 

Females Only 
N=375 

A B c A B c A B c 

Female -0.190 -0.190 -0.182 — — — — — 
(0.034) (0.034) (0.036) 

Age -0.023 -0.034 0.034 -0.029 -0.049 -0.009 -0.025 -0.012 0.039 Age 
(0.129) (0.129) (0.133) (0.194) (0.196) (0.201) (0.171) (0.171) (0.176) 

Age2 0.003 0.003 0.001 0.003 0.004 0.002 0.003 0.002 0.001 Age2 
(0.005) (0.005) (0.005) (0.007) (0.007) (0.007) (0.006) (0.006) (0.006) 

High School 0.156 0.186 — 0.133 0.184 — 0.171 0.190 — High School 
(0.088) (0.086) (0.140) (0.148) (0.112) (0.106) 

Post Secondary 0.390 0.428 — 0.364 0.422 — 0.411 0.435 — Post Secondary 
(0.090) (0.087) (0.142) (0.151) (0.116) (0.107) 

Black -0.179 -0.213 -0.217 -0.176 -0.239 -0.221 -0.189 -0.186 -0.216 Black 
(0.042) (0.039) (0.040) (0.060) (0.057) (0.056) (0.061) (0.057) (0.061) 

Intact 0.094 — 0.118 0.182 — 0.192 0.005 — 0.042 Intact 
(0.037) (0.37) (0.055) (0.056) (0.048) (0.048) 

Delinquency -0.003 — -0.005 -0.003 — -0.004 -0.006 . . . -0.010 Delinquency 
(0.002) (0.002) (0.003) (0.003) (0.005) (0.004) 

Victim -0.031 -0.055 -0.052 -0.019 -0.057 -0.035 -0.030 -0.050 -0.057 Victim 
(0.036) (0.035) (0.038) (0.050) (0.051) (0.051) (0.053) (0.049) (0.057) 

Urban '87 0.239 0.228 0.288 0.281 0.265 0.325 0.180 0.181 0.234 Urban '87 
(0.047) (0.047) (0.048) (0.070) (0.070) (0.072) (0.064) (0.064) (0.063) 

Suburb '87 0.181 0.181 0.216 0.240 0.245 0.275 0.112 0.112 0.150 Suburb '87 
(0.044) (0.044) (0.045) (0.064) (0.064) (0.065) (0.061) (0.061) (0.058) 

Intercept 1.418 1.448 1.163 1.334 1.483 1.182 1.439 1.169 1.206 Intercept 
(0.898) (0.895) (0.923) (1.339) (1.348) (1.385) (1.224) (1.203) (1.224) 

Note: Robust standard errors are in parenthesis 
B: Intact Family and Self Delinquency Variables Dropped 
C: Education Variables Dropped: 



Table 5.4: Transformed Hourly Wage Equation Estimates 
Simultaneous Equation (FIML) 

InWage Female D.V. 
N=847 

Males Only 
N=404 

Females Only 
N=442 

A B c A B c A B c 

Female -12.5 -12.6 -11.9 . . . — . . . . . . -- — 

Age 1.5 -2.4 3.8 -4.9 -6.3 -2.3 0.6 2.3 6.9 

Age2 0.3 0.3 0.1 0.4 0.5 0.3 0.2 0.1 0.0 

High School 11.3 14.7 — 4.0 10.7 . . . 16.8 19.5 — 

Post Secondary 32.6 38.0 . . . 26.2 35.7 . . . 40.4 44.3 — 

Black -12.8 -15.7 -15.5 -13.3 -18.9 -17.1 -13.2 -13.2 -14.4 

Intact 10.2 . . . 12.0 19.4 — 20.1 0.9 — 4.0 

Delinquency -0.3 — -0.5 -0.2 — -0.3 -0.7 — -0.1 

Victim -0.5 -2.8 -1.8 -0.1 -3.6 -1.3 -0.7 -2.8 -2.1 

Urban '87 24.4 22.9 25.6 32.6 30.7 38.4 16.1 16.1 20.9 

Suburb '87 19.7 19.6 23.1 29.7 30.2 33.4 10.3 10.3 13.8 

Intercept 397.5 308.4 206.5 353.6 411.4 290.8 263.6 168.6 191.8 

Note: % Change = 100 x (e p -1) 
B: Delinquent Peers and Self Delinquency Variables Dropped 
C: Education Variables Dropped 

(vi 



Table 5.5: Transformed Hourly Wage Equation Estimates 
Of Employed Individuals (OLS) 

InWage Female D.V. 
N=756 

Males Only 
N=381 

Females Only 
N=375 

A B c A B c A B c 

Female -17.3 -38.7 -16.6 . . . . . . — — — . . . 

Age -2.3 -3.3 3.5 -2.9 -4.8 -0.9 -2.5 -1.2 -4.0 

Age2 0.3 0.3 0.1 0.3 0.4 0.2 0.3 0.2 0.1 

High School 16.9 20.4 -- 14.2 20.2 . . . 18.6 20.9 . . . 

Post Secondary 47.7 53.4 — 43.9 52.5 — 50.8 54.5 . . . 

Black -16.4 -19.2 -19.5 -16.1 -21.3 -19.8 -17.2 -17 -19.4 

Intact 9.9 — 12.5 20.0 — 21.2 0.5 — 4.3 

Delinquency -0.3 — -0.5 -0.3 — -0.4 -0.6 — -1.0 

Victim -3.1 -5.4 -5.1 -1.9 -5.5 -3.4 -3.0 -4.9 -5.5 

Urban '87 27 25.6 33.4 32.4 30.3 38.4 19.7 19.8 26.7 

Suburb '87 19.8 19.8 24.1 27.1 27.8 31.7 11.9 11.9 16.2 

Intercept 312.9 325.5 220.0 279.6 340.6 226.1 321.6 221.9 234.0 

Note: Robust standard errors are in parenthesis 
% Change = 100x(e p -1) 
B: Intact Family and Self Delinquency Variables Dropped 
C: Education Variables Dropped: 
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those with less education. For those who achieve a post secondary education, the wage 

premium increases to 26 to 40 percent more than those who only have grade school 

education. 

Victimization during adolescence has a negative impact on hourly wage for both 

males and females. This result may reflect lower educational attainment resulting from 

the trauma. According to Haveman and Wolfe, stressful events during childhood may 

negatively effect children's attainments. A traumatic event may lead to higher mental 

distress, reducing the mental health of an individual. Diminished mental health suggests 

that investments in education may be more difficult. In other words, the marginal costs 

of human capital investment may exceed the marginal benefits. 

The correlation between victimization and wages may not be entirely attributable 

to victimization itself. To clarify the results, additional regressions were performed 

which fail to control for home environment and education. Observing how the 

victimization estimates change in each model will then help to discern the effects of 

victimization. 

The models excluding the home variables estimated an increased wage penalty for 

victimization. Therefore, when controlling home characteristics, victims experience a 2.8 

percent wage penalty. Of that penalty, 2.3 percent can be attributed to an unfavourable 

home environment. Although victimization negatively impacts wages, the presence of a 

less than ideal home life amplifies this effect. 

Exclusion of the education indicators also increased the magnitude of the 

victimization coefficient, supporting the hypothesis that education and victimization are 
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negatively correlated. When education is held constant, victimization carries a wage 

penalty of 1.8 percent. A large portion of the impact on victims can be attributed to 

decreases in educational attainment. Although victimization, itself, has a negative impact 

on wages, the major consequences of victimization is on education. 

Finally, collapsing the victimization indicator found that sexual assault has the 

greatest impact on earnings. This may imply that sexual assault is more traumatic for a 

victim than the other forms of victimization. Due to the personal and intimate nature of 

sexual assault, the effects of victimization may be more prolonged and serious. In the 

F I M L model, the coefficient for weapon assaults is positive but not statistically 

significant. Both F I M L and OLS results are listed in Table 5.6. 

In contrast with the F I M L estimates, the socioeconomic variables were found to 

have a larger effect on wages in the single equation model. For example, females suffer a 

19 percent wage penalty when the wage equation is estimated alone. This is substantially 

larger than the 12.5 percent penalty estimated in the simultaneous equation model. With 

respect to victimization, the results are similar. Single equation estimates found 

victimization to negatively effect wages by 4 to 7 percent. Conversely, accounting for 

endogeneity decreased the effects of victimization to the realm of 0 to 2 percent. Failing 

to consider the presence of endogeneity clearly overestimates the impact of victimization 

on wages. 
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Table 5.6: Victimization Coefficients -
Hourly Wage Equation 

Victimization FIML 
N=847 

OLS 
N=756 

Coefficient Coefficient 
Standard Error % Change Standard Error % Change 

Total Victimization -0.005 -0.5 -0.031 -3.1 
0.037 0.036 

Sexual Abuse -0.017 -1.7 -0.071 -7.4 
0.085 0.082 

Weapon Attack 0.043 4.4 -0.007 -0.7 
0.047 0.004 

Assault -0.010 -1.0 -0.037 -3.7 
0.038 0.036 

Note: Wage equations using female dummy variable 

% Changes 100x(e / ? -1) 

Employment 

Like the wage equations, the employment model was estimated in full, followed 

by the exclusion of the home variables and then exclusion of the education indicators. 

This was repeated for males and females separately. The FIML and Probit results are 

listed in Tables 5.7 and 5.8, respectively. 

Please note that comparisons between the FLML and Probit estimates are not 

possible. The probit estimates from the FIML model are listed in Table 5.7. These 

estimates report changes of the independent variables for a one unit change of the 

dependent variable. There is no clear way to interpret these coefficients. The single 
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equation probit estimates in Table 5.8 report the change in the probability for an 

infinitesimal change in each variable. In other words, the marginal probability changes 

are reported in Table 5.8. 

In the data, only the employment status of the individual is observed not the 

individual's propensity to be employed. However, the employment model estimates an 

individual's likelihood of employment. Therefore, the unemployed can be classified into 

one of two categories. First, an individual may be involuntarily unemployed because 

they are in-between jobs, have health problems impeding their employment, or are simply 

unable to find work. On the other hand, an individual may choose to be unemployed 

because of childcare and familial responsibilities. Also included in this group are 

students and retirees. 

The coefficient estimates for the control variables in the employment equation are 

consistent with past studies. Women are less likely to be employed than men. The 

presence of children has a negative, statistically significant impact on the likelihood of 

employment for females only. For males, the presence of children has a positive, 

although not statistically significant, impact on employment. These estimates support the 

notion that females are generally responsible for the child rearing activities in a 

household. 

Higher education significantly improves the likelihood of employment. 

Individuals who attain a post secondary level of education are much more likely to be 

employed than individuals who attain less education. These estimates support human 

capital theory where increases in human capital yield higher wages, thereby increasing 



Table 5.7: Labour Market Participation Equation Estimates - Simultaneous Equation (FIML) 

Participation Female D.V. Males Only Females Only 
A B c A B c A B c 

Female -0.644 -0.643 -0.569 . . . — . . . . . . — . . . 

(0.131) (0.129) (0.131) 

Age -0.175 -0.150 -0.128 -0.124 0.125 0.548 -0.223 -0.270 -0.246 Age 
(0.503) (0.502) (0.483) (0.885) (0.903) (0.836) (0.657) (0.648) (0.628) 

Age2 0.003 0.002 0.003 -0.009 -0.010 -0.023 0.005 0.007 0.007 Age2 
(0.018) (0.018) (0.017) (0.031) (0.032) (0.030) (0.023) (0.023) (0.022) 

High School 0.213 0.213 — 0.692 0.770 . . . -0.057 -0.099 . . . High School 
(0.256) (0.247) (0.494) (0.438) (0.301) (0.291) 

Post Secondary 0.943 0.943 — 1.589 1.597 — 0.669 0.615 . . . Post Secondary 
(0.300) (0.288) (0.601) (0.556) (0.345) (0.333) 

Black -0.344 -0.333 -0.360 -0.349 -0.371 -0.470 -0.378 -0.371 -0.359 Black 
(0.182) (0.169) (0.180) (0.298) (0.275) (0.295) (0.249) (0.227) (0.240) 

Intact -0.033 — 0.013 0.153 — 0.099 -0.040 . . . -0.002 Intact 
(0.145) (0.141) (0.281) (0.256) (0.185) (0.183) 

Delinquency -0.001 — -0.006 -0.003 . . . -0.007 0.010 . . . 0.001 Delinquency 
(0.010) (0.009) (0.012) (0.010) (0.018) (0.017) 

Victim -0.264 -0.258 -0.289 -0.359 -0.369 -0.491 -0.340 -0.305 -0.322 Victim 
(0.132) (0.125) (0.133) (0.233) (0.213) (0.238) (0.186) (0.176) (0.188) 

Urban '87 0.151 0.159 0.153 -0.041 0.042 0.199 0.227 0.243 0.279 Urban '87 
(0.184) (0.184) (0.179) (0.343) (0.344) (0.331) (0.233) (0.232) (0.226) 

Suburb '87 -0.070 -0.069 0.025 -0.378 -0.340 -0.216 0.091 0.095 0.147 Suburb '87 
(0.157) (0.157) (0.152) (0.284) (0.278) (0.262) (0.205) (0.204) (0.199) 

Married 0.139 0.139 0.254 0.275 0.350 0.506 -0.021 -0.025 0.111 Married 
(0.133) (0.133) (0.135) (0.278) (0.248) (0.243) (0.190) (0.190) (0.185) 

Children -0.486 -0.487 -0.731 0.043 0.024 -0.215 -0.987 -0.986 -1.178 Children 
(0.136) (0.135) (0.134) (0.220) (0.228) (0.220) (0.233) (0.228) (0.209) 

Intercept 3.517 3.289 3.377 1.242 1.212 -1.018 3.478 4.072 3.773 Intercept 
(3.550) (3.491) (3.364) (6.120) (6.231) (5.740) (4.671) (4.496) (4.458) 

Log Likelihood 
rho 

-672.961 
-0.723 
(0.076) 

-677.527 
-0.718 
(0.078) 

-707.809 
-0.706 
(0.084) 

-310.255 
-0.754 
(0.183) 

-316.718 
-0.686 
(0.163) 

-325.953 
-0.693 
(0.139) 

-345.898 
-0.587 
(0.236) 

-346.839 
-0.558 
(0.225) 

-366.498 
-0.639 
(0.133) 

Note: Robust standard errors are in parenthesis 
B: Delinquent Peers and Self Delinquency Variables Dropped 
C: Education Variables Dropped 



Table 5.8: Labour Market Participation Equation Estimates (Probit) 

Participation Female D.V. 
N=847 

Males Only 
N=404 

Females Only 
N=443 

A B C A B C A B c 

Female -0.080 -0.083 -0.083 
(0.017) (0.017) (0.018) 

Age -0.008 -0.000 0.012 0.018 0.024 0.045 -0.031 -0.042 -0.015 Age 
(0.068) (0.068) (0.072) (0.070) (0.072) (0.079) (0.111) (0.110) (0.116) 

Age2 -0.001 -0.000 -0.001 -0.001 -0.001 -0.002 0.001 0.001 0.000 Age2 
(0.002) (0.002) (0.003) (0.002) (0.003) (0.003) (0.004) (0.004) (0.004) 

High School 0.036 0.034 — 0.096 0.091 — -0.016 -0.020 — High School 
(0.037) (0.036) (0.053) (0.052) (0.050) (0.048) 

Post Secondary 0.108 0.104 — 0.096 0.094 — 0.104 0.096 — Post Secondary 
(0.031) (0.030) (0.029) (0.029) (0.049) (0.049) 

Black -0.054 -0.057 -0.060 -0.035 -0.042 -0.043 -0.079 -0.080 -0.081 
(0.034) (0.032) (0.037) (0.035) (0.034) (0.039) (0.060) (0.055) (0.062) 

Intact 0.001 — -0.008 -0.010 — -0.015 -0.004 — 0.001 Intact 
(0.020) (0.022) (0.022) (0.025) (0.031) (0.003) 

Delinquency 0.001 . . . 0.001 0.001 — 0.001 0.002 . . . 0.001 Delinquency 
(0.001) (0.001) (0.001) (0.001) (0.003) (0.003) 

Victim -0.044 -0.038 -0.057 -0.032 -0.028 -0.043 -0.059 -0.052 -0.072 Victim 
(0.019) (0.018) (0.021) (0.017) (0.016) (0.019) (0.036) (0.034) (0.039) 

Urban "87 0.022 0.023 0.033 -0.001 -0.000 0.004 0.044 0.046 0.051 
(0.022) (0.022) (0.023) (0.024) (0.024) (0.027) (0.034) (0.034) (0.037) 

Suburb '87 -0.001 -0.001 0.009 -0.018 -0.018 -0.012 0.017 0.017 0.025 
(0.021) (0.021) (0.022) (0.023) (0.024) (0.025) (0.035) (0.035) (0.038) 

Married 0.014 0.013 0.027 0.024 0.024 0.039 -0.008 -0.011 0.010 
(0.018) (0.018) (0.020) (0.017) (0.017) (0.021) (0.031) (0.031) (0.035) 

Children -0.082 -0.083 -0.115 -0.004 -0.005 -0.024 -0.173 -0.168 -0.205 
(0.020) (0.020) (0.021) (0.018) (0.018) (0.024) (0.031) (0.031) (0.032) 

Observed P-Value 0.895 0.895 0.895 0.948 0.948 0.948 0.847 0.847 0.847 

Log Likelihood -236.719 -237.227 -246.804 -71.070 -71.768 -76.130 -155.029 -155.253 -161.890 
Note: Robust standard errors are in parenthesis 

B: Delinquent Peers and Self Delinquency Variables Dropped 
C: Education Variables Dropped: 
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the likelihood to be employed. Furthermore, it is assumed that a higher level of human 

capital wil l better facilitate obtaining employment. 

Victims of violent crime are less likely to be employed than those who are not 

victimized. At the ten percent significance level, Victim is statistically significant for all 

models. A trauma such as victimization may incur emotional distress that negatively 

affects employment. According to Hamilton et al, improved mental health is associated 

with a higher index of employability. Therefore, a victim may experience decreases in 

mental health thereby reducing their employment propensity. 

Exclusion of the home variables found decreases in the magnitude of the victim 

coefficient. This suggests that a portion of the initial victimization effect on employment 

can be attributed to experiencing an unfavourable home life during adolescence. In other 

words, there is a correlation between victimization and environment. A poor 

neighborhood suggests that the same economic resources and opportunities available may 

not be the same as those in more affluent neighborhoods. 

Exclusion of the education indicators increased the impact of victimization. 

Statistically significant and negative, the victim coefficient reiterates that education and 

adolescent victimization are negatively correlated. A portion of the victimization effect 

can be attributed to diminished educational attainment. Adolescent victimization may 

distract an individual from their original educational objectives. Also, emotional distress 

from being victimized may prevent an individual from succeeding in the educational 

system. 



Table 5.9 details how each form of victimization impacts employment. Sexual 

assault appears to have the greatest impact on employment, relative to weapon attacks 

and assault. The nature of sexual assault is thought to be more invasive than the other 

crimes. Therefore, the effects of sexual assault may be more acute and prolonged than 

with weapon attacks and assaults. 

Table 5.9: Victimization Coefficients -
Labour Market Participation Equation 

Victimization FIML Probit 

Coefficient Coefficient 
Standard Error Standard Error 

Total Victimization -0.264 -0.044 
(0.132) (0.019) 

Sexual Abuse -0.484 -0.089 
(0.228) (0.057) 

Weapon Attack -0.396 -0.071 
(0.172) (0.034) 

Assault -0.244 -0.041 
(0.132) (0.020) 

Note: Robust Standard Errors in Parentheses 
Employment Equations using Female Dummy Variable 
N = 847 
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Education 

The model estimating the determinants of educational attainment was estimated 

using OLS. The results are listed in Table 5.10. 

As stated earlier, the presence of an intact family is positively correlated with 

children's educational attainment. Children who have both parents in the home during 

adolescent development achieve approximately 5 percent more education than children in 

a single parent home. This result is consistent with previous studies. According to 

Sandefur, et al., a child living in a one-parent family during the ages 14 to 17 has a 16 

percent smaller probability of graduating from high school than a child living in an intact 

family during these years. 

Parents' education level is an integral determinant of children's attainment. Both 

economically and statistically significant, the parental education indicators are positively 

correlated with children's educational attainment. A child is more likely to pursue a 

higher level of education i f they observe their parents with those levels. The likelihood 

of higher education increases dramatically at the post secondary level. Parents who 

achieve a post secondary level of education increase the likelihood of their children to 

pursue post secondary by 12 percent. These results may be motivated by parental 

choices. Generally, individuals with higher levels of education have more money, stature 

and resources available to them. Therefore, children from more affluent families may 

have access to economic resources and opportunities that facilitate higher levels of 

education. 
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Table 5.10: Education Attainment Estimates 

In Grade A B 

Coefficient % Coefficient % 
S.E. Change S.E. Change 

Female -0.011 -1.1 -0.010 -1.0 
(0.010) (0.011) 

Age 0.022 2.2 0.019 1.9 Age 
(0.040) (0.041) 

Age2 -0.000 0.0 -0.000 0.0 Age2 
(0.001) (0.001) 

Black -0.008 -0.8 -0.022 -2.2 
(0.014) (0.012) 

Intact 0.050 5.1 — — 
(0.012) 

Delinquency -0.002 -0.2 — . . . Delinquency 
(0.001) 

Victim -0.044 -4.3 -0.061 -5.9 
(0.011) (0.011) 

Parents - High School 0.037 3.8 0.038 3.9 Parents - High School 
(0.016) (0.016) 

Parents - P o s t Secondary 0.116 12.3 0.119 12.6 Parents - P o s t Secondary 
(0.018) (0.018) 

Urban 7 6 0.018 1.8 0.007 0.7 
(0.013) (0.013) 

Suburb '87 0.008 0.8 0.005 0.5 
(0.011) (0.011) 

Intercept 2.244 843.1 2.246 845.0 Intercept 
(0.276) (0.282) 

Note: Robust Standard Errors in Parenthesis 

% Change=\00x(e/3 -1) 
B: Delinquent Peers and Self Delinquency Variables Dropped 
N=847 

Victims of violent crime are less likely to pursue the same level of education as 

those who are not victimized. Victimization may diminish the mental health of an 

individual. As a result, a victim may view pursuit of a higher level of education as 
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unrealistic. In other words, the marginal costs of human capital investment may far 

exceed the potential gains. 

Excluding the home variables increased the magnitude of the victimization 

coefficient. A portion of the victim coefficient can be attributed towards an unfavourable 

home environment, suggesting that a poor adolescent environment only compounds the 

negative effects of victimization. This supports the notion that children from less affluent 

families do not have the same access to economic resources and opportunities that 

facilitate higher levels of education. 

The results of the effects of each form of victimization on education are listed in 

Table 5.11. Once again, the effects of sexual assault are greater than the effects for 

Table 5.11: Victimization Coefficients -
Education Attainment Equation 

In Grade Coefficient % Change 

Total Victimization -0.044 -4.3 
(0.011) 

Sexual Assault -0.065 -6.3 
(0.025) 

Weapon Attack -0.054 -5.3 
(0.013) 

Assault -0.038 -3.7 
(0.011) 

Note: Robust Standard Errors in Parenthesis 

% Change=\00x(ep -1) 
N=847 
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weapon attacks and assault. The diminishing effect of sexual assault is almost double the 

effect of assault. 

A n individual's years of education reflects the human capital investment or level 

of inputs that have been made by the individual. However, the model does not explain 

the educational choices facing an individual. To clarify the results, a multinomial logit 

model was used to estimate educational choices. 

The dependent variable, edlevel, is a categorical education variable indicating i f 

the respondent has attained a grade school, high school, or post secondary level of 

education. In this model, the high school indicator has been normalized to make it the 

comparison or base group. The results listed in Table 5.12 are the estimated coefficients 

transformed to relative risk ratios. 

Females are almost two and a half times as likely as men to attain only a grade 

school level of education. At the post secondary level of education, the females are 

comparable to males with their educational choices. 

According to the results, adolescent delinquency does not effect the educational 

choices facing an individual. However, family structure does influence education. 

Having both parents in the home during adolescence increases the likelihood of attaining 

a post secondary level of education by 34 percent. On the other hand, the likelihood of 

an individual with an intact family attaining only a grade school level of education is 41 

percent. Perhaps having both parents in the home increases the level of control, guidance 

and monitoring given to the adolescent. 
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Table 5.12: Relative Risk Ratios for Education - Multinomial Logit 
N=847 

Grade School A B 
Female 2.409 2.149 

(1.001) (0.818) 

Age 1.003 1.317 Age 
(1.474) (1.908) 

Age2 0.992 0.984 Age2 
(0.054) (0.053) 

Black 0.327 0.383 
(0.189) (0.214) 

Intact 0.409 — 
(0.142) 

Delinquency 1.049 — Delinquency 
(0.019) 

Victim 1.635 2.232 
(0.664) (0.886) 

Parents - High School 0.532 0.541 Parents - High School 
(0.246) (0.234) 

Parents - P o s t Secondary 0.305 0.327 Parents - P o s t Secondary 
(0.190) (0.193) 

Urban '76 0.628 0.902 
(0.335) (0.435) 

Suburb '76 1.166 1.276 
(0.458) (0.494) 

Post Secondary 
Female 1.144 1.174 

(0.188) (0.190) 

Age 3.061 3.069 Age 
(2.182) (2.184) 

Age2 0.968 0.968 Age2 
(0.024) (0.024) 

Black 0.580 0.539 
(0.155) (0.137) 

Intact 1.335 — 
(0.255) 

Delinquency 0.980 — Delinquency 
(0.013) 

Victim 0.631 0.559 
(0.111) (0.093) 

Parents - High School 2.091 2.069 Parents - High School 
(0.696) (0.677) 

Parents - P o s t Secondary 5.470 5.410 Parents - P o s t Secondary 
(1.907) (1.857) 

Urban '76 1.144 1.067 
(0.253) (0.233) 

Suburb '76 1.323 1.297 
(0.243) (0.237) 

Log Likelihood -611.243 -622.180 
Note: Base Category = High School 

Robust Standard Errors in Parenthesis 
B: Delinquent Peers and Self Delinquency Variables Dropped 
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If victimized, an adolescent is 64 percent more likely to attain only a grade school 

level of education, compared to a non-victim. Further, victims are less likely to attain the 

same level of education at the post secondary level. Again, the mental distress of 

victimization may increase the cost of human capital investment. 

The most influential factor on adolescent educational choices is the parents' 

educational attainment. If a parent has attained a high school level of education, the 

adolescent is twice as likely to pursue a post secondary level of education. Likewise, i f a 

parent has attained a post secondary level of education, the likelihood that an adolescent 

attains the same level of education is almost five and a half times that of an adolescent 

whose parent has not attained post secondary. 

When the home variables are excluded from the model, the risk ratio of a victim 

attaining only a grade school level of education increased whereas the post secondary risk 

ratio decreased. These results support the notion that less affluent neighbourhoods do not 

have the same resources and opportunities available to individuals in more affluent 

neighbourhoods. 

Collapsing the victimization indicator found that victims are more likely to attain 

only a grade school level of education, relative to non-victims. Statistically significant, 

victims of assault are twice as likely to complete only a grade school level of education. 

Similarly, victims of weapons attacks are only half as likely to attain a post secondary 

level of education. The results for each form of victimization are listed in Table 5.13. 
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Table 5.13: Victimization Coefficients -
Relative Risk Ratio for Education 

Grade School Coefficient S.E. 

Total Victim 1.635 0.664 

Sexual Assault 2.205 1.162 

Weapon Attack 1.365 0.661 

Assault 1.992 0.819 

Post Secondary 

Total Victim 0.631 0.111 

Sexual Assault 0.970 0.394 

Weapon Attack 0.504 0.118 

Assault 0.701 0.125 

Note: Base Category = High School 
N=847 

Discussion 

Victimization has a negative effect on both wages and employment. However, 

the estimated impact of the labour market indicator varies depending on the estimation 

methods used. 

In the current study, the data is censored at the reservation wage, which is the 

minimum wage a worker is prepared to accept. Since wages are only observed i f an 
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individual is employed, estimating the wage equation alone would exclude a portion of 

the sample, creating sample selection bias. Consequently, the employment equation must 

be estimated with the wage equation simultaneously to account for the entire sample. 

Single equation estimates of the wage equation found that victimization 

negatively impacts wages in the realm of 3 percent. Using a simultaneous equation 

approach found different results. Although still negative, the impact of victimization on 

wages is marginal. 

In general, living in an unfavourable environment may predispose an individual to 

violence. Individuals in less affluent neighbourhoods typically have lower educational 

and labour market attainments than children from more affluent families. Thus, it is 

important to identify whether a victim's lower attainment can be attributed to 

victimization or to an unfavourable environment. In the current study, unfavourable 

surroundings during adolescence only compound the negative effect of victimization on 

adult hourly wage. 

A model was also constructed to illustrate the effect of victimization on 

educational attainment. Victimization is negatively correlated with education. After 

controlling for education indicators, a large portion of the victimization effects can be 

attributed to decreases in educational attainment. This supports the notion that 

victimization creates mental distress, which decreases mental health. Reductions in 

mental health make human capital investments more difficult. 

A n important result of this paper is that accounting for endogenous relationships 

between labour market indicators yield different results from models that do not. 



63 

Holding employment exogenous in the earnings equation overestimates the effect of 

victimization. On the other hand, holding earnings exogenous in the employment 

equation underestimates victimization's effect. Evidently, failing to account for 

endogeneity results in biased estimates. 



Conclusion 

Most literature on the effects of criminal violence on victims investigate the short-

term consequences of victimization while paying little attention to the long-term. This 

thesis attempts to fill the gap by empirically estimating the long-term effects of 

victimization on labour market indicators. Applying a life cycle framework to model 

victimization on wages and employment wil l illustrate the long-term consequences of 

crime. Understanding the full scope of the effects of violent crime could lead to better 

measures in dealing with victimization. 

The models in this study focus on victimization during adolescence for two 

reasons. First, victimization rates are highest among adolescents. Therefore, 

understanding adolescent victimization could help make current policies more effective. 

Second, most individuals are in the education system during adolescence. A trauma at 

this stage could alter educational aspirations and educational performance which are key 

determinants of later occupational and income attainment. 

A few key issues arise from modeling adolescent victimization and labour market 

indicators. The impact of victimization on wages and employment varies depending on 

the estimation methods used. It is imperative to account for any endogenous 

relationships within model. Also, it is possible that there is no causal relationship with 

victimization, and it is simply that there are some unobservable reasons that victims of 

adolescent abuse perform less than those who are not victimized. 
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Victimization has a negative effect on both wages and employment. However, 

estimating each equation alone results in biased and inconsistent estimates since an 

endogenous relationship exists between these variables. Single equation estimates of the 

wage equation overestimate the negative correlation between victimization and wages. 

To account for endogeneity, both wage and employment equations are estimated 

simultaneously using Full Information Maximum Likelihood. Compared to non-victims, 

adolescent victimization does not create economically significant wage differentials 

during adulthood. 

Understanding the nature of victimization helps to address the second issue. 

Generally, violent crime is characterized by areas with low income and lower educational 

attainment. Therefore, living in an unfavourable environment may predispose an 

individual to violence. Individuals living in less affluent neighbourhoods typically do not 

have the same economic or occupational resources that individuals in more affluent 

neighbourhoods. Consequently, it is important to distinguish whether a victim's lower 

attainment can be attributed to victimization itself or is the result of an unfavourable 

environment. In the current study, the self-delinquency measure and family structure 

were used as proxies for an individual's home life. Controlling these variables help to 

distinguish between victimization and environmental effects. A portion of the 

victimization effects on employment can be attributed to the adolescent's environment. 

Conversely, an unfavourable home life only compounds the negative impact that 

victimization has on hourly wage for adolescents. 
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A n educational attainment model was used to further illustrate the effect of 

victimization. Victimization is negatively correlated with educational attainment. 

Victims of adolescent abuse attain an education level approximately 4 percent less than 

non-victims. The effect of victimization increases after controlling for the home 

environment, suggesting that an unfavourable home life compounds the effect of 

victimization. 

To model education decisions, a multinomial logit model was estimated. Victims 

are 64 percent more likely than non-victims to attain only a grade school level of 

education. On the other hand, victims are only 63 percent as likely to attain a post 

secondary level of education relative to non-victims. These estimates may reflect 

decreases in mental health resulting from victimization. Therefore, victims of violent 

crime may experience diminished mental health and consequently lower educational 

performance and attainment levels. 

The most influential factor for educational choices was the parents' educational 

attainment. Individuals are twice as likely to attain a high school level of education i f 

their parents did. Also, i f a parent has attained a post secondary level of education, the 

adolescent is almost 550 percent more likely to attain the same level of education. This 

may support the notion that individuals with higher levels of education have higher levels 

of labour market attainments and therefore more access to economic resources or 

opportunities. Similarly, children of more affluent families have access to more 

resources that wil l increase their potential level of attainment. 
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A decomposition of the victimization variable was also estimated in each model. 

Sexual assault was consistently estimated to have the greatest effect on the dependent 

variables modeled in this thesis; followed by weapon attacks and assault, respectively. 

Sexual assault may be distinct because of the intimate nature of the crime, which may 

bear greater psychological effects for victims. 

Illustrating the relationship between victimization and labour market indicators is 

important when evaluating victim abuse policies and programs. Based on the findings in 

this thesis, a review of victim employment programs is needed. Providing support for 

victims on a long-term basis would yield positive returns. Furthermore, improving the 

level of economic and occupational resources to less affluent neighbourhoods would be 

beneficial. 

To further this research, investigation of sexual assault alone would provide some 

interesting results. Also, this study classified victims as victims or non-victims. A 

further extension could investigate the impact that victimization has based on the 

frequency or number of times an individual is victimized. Nonetheless, this thesis has 

illustrated the importance using estimation methods that are appropriate for the data and 

model at hand. Failure to account for issues such as internal dynamics wil l result in 

inaccurate estimates. From a policy standpoint, it is essential to illustrate a 'true' picture 

of victimization in order to facilitate the creation of more practical and useful programs 

and policies. 



68 

Bibliography 

Amemiya, Takeshi. "The Estimation Of A Simultaneous Equation Generalized Probit 
Model," Econometrica, 46(5), (September 1978), 1193-1205. 

Akerlof, George. "Social Distance And Social Decisions," Econometrica, 65(5), 
(September 1997), 1005-1027. 

Banyard, V . , and L . Williams. "Characteristics Of Child Sexual Abuse As Correlates Of 
Women's Adjustment: A Prospective Study," Journal of Marriage and the 
Family, 58(4), (November 1996), 853-865. 

Becker G., and N . Tomes. "Human Capital And The Rise and Fall Of Families," Journal 
of Labor Economics, 4(3 Part 2), (July 1986), S1-S39. 

Blomquist, N . , and U . Hansson-Brusewitz. "The Effect of Taxes on Male and Female 
Labor Supply In Sweden," The Journal of Human Resources, 25(3), (Summer, 
1990),317-357. 

Bruce, Christopher, Economics of Employment And Earnings, Second Edition. 
Scarborough, Ontario. Nelson Canada. 1995. 

Cook, L. P., " A Comparison Of Initial And Early Life Course Earnings Of The German 
Secondary Education And Training system," Economics of Education Review, 
2002, 1-10. 

Ehrenberg, R., and R. Smith, Modern Labor Economics, Fourth Edition. New York, New 
York. HarperCollins Publishers Inc., 1991. 

Elliott, D., et al. Multiple Problem Youth: Delinquency, Substance Use, and Mental 
Health Problems. New York, New York. Springer-Verlag, 1989. 

Farber, H . , and R. Gibbons. "Learning And Wage Dynamics," The Quarterly Journal of 
Economics, 111(4), (November 1996), 107-1047. 

Gourieroux, Christian. Econometrics of Qualitative Dependent Variables. New York, 
New York. Cambridge University Press, 2000. 

Greene, William. Econometric Analysis, Third Edition. Upper Saddle River, New Jersey: 
Prentice Hall, 1997. 



69 

Grogger, Jeffrey. "Local Violence And Educational Attainment," The Journal of Human 
Resources, 32(4), (Autumn, 1997), 659-682. 

Grossman, Michael. "On The Concept Of Health Capital And The Demand For Health," 
The Journal of Political Economy, 80(2), (March-April, 1972), 223-255. 

Grossman, M . , and R. Shakotko. "Physical Disabilities And Post-Secondary Educational 
Choices," Economic Aspects of Health, Chicago, Illinois: The University of 
Chicago Press, 1982. 

Gujarati, Damodar. Basic Econometrics, Third Edition. New York, New York. McGraw-
Hi l l , Inc., 1995. 

Halvorsen, R., and R. Palmquist. "The Interpretation of Dummy Variables In 
Semilogarithmic Equations," American Economic Review, 70(3), 1980, 474-475. 

Hamilton, V . , et al. "Down And Out: Estimating The Relationship Between Mental 
Health And Unemployment," Health Economics, 6(4), (1997): 397-406. 

Harris, K. , et. al. "Paternal Involvement With Adolescents In Intact Families," 
Demography, 35(2), (May 1998), 201-216. 

Haveman, R., and B . Wolfe. "The Determinants Of Children's Attainments: A Review 
Of Methods And Findings," Journal of Economic Literature, 33(4), (December 
1995), 1829-1878. 

Heckman, James. " A Life-Cycle Model of Earnings, Learning, and Consumption," The 
Journal of Political Economy, 84(4, Part 2), (August 1976), SI 1-S44. 

Heckman, J., and T. Macurdy. " A Life Cycle Model of Female Labour Supply," The 
Review of Economic Studies, 47(1), (January 1980), 47-74. 

Hi l l , C. Russel. "Capacities, Opportunities And Educational Investments: The Case Of 
The High School Dropout," The Review of Economics and Statistics, 61(1), 
(February 1979), 9-20. 

Kaestner, Robert. "The Effect Of Illicit Drug Use On The Wages Of Young Adults," 
Journal of Labour Economics, 9(4), (October 1991), 381-412. 

Kennedy, Peter. A Guide To Econometrics, Fourth Edition. Cambridge, Massachusetts. 
MIT Press, 1998. 

Koverola, C , et. al. "Relationship Of Child Sexual Abuse To Depression," Child Abuse 
& Neglect, 17, (1993), 393-400. 



70 

Macmillan, Ross. "Adolescent Victimization And Income Deficits In Adulthood: 
Rethinking The Costs Of Criminal Violence From A Life-Course Perspective," 
Criminology, 38(2), (2000), 553-587. 

Maddala, G. S. Limited-Dependent And Qualitative Variables In Econometrics. New 
York, New York. Cambridge University Press. 1983. 

McCloskey, D., and S. Ziliak. "The Standard Error of Regressions." Journal of Economic 
Literature, 34(1), (March, 1996), 97-114. 

Mullahy J., and J. Sindelar. "Alcoholism, Work, And Income," Journal of Labor 
Economics, 11(3), (July 1993), 494-520. 

O'Brien, M . , and D. Jones. "Children, Parental Employment And Educational 
Attainment: A n English Case Study," Cambridge Journal of Economics, 23, 
(1999), 599-621. 

Sandefur, G., et. al. "The Effects Of Parental Marital Status During Adolescence On High 
School Graduation," Social Forces, 71(1), (September 1992), 103-121. 

Statistics Canada. Children And Youth In Canada. No. 85F0033MIE, June 2001. 

Weiss, Andrew. "Human Capital vs. Signalling Explanations of Wages," Journal of 
Economic Perspectives, 9(4), (Fall 1995), 133-154. 

Wells, L. , and J. Rankin. "Juvenile Victimization: Convergent Validation Of Alternative 
Measurements," Journal of Research In Crime And Delinquency, 32(3), (August 
1995), 287-307. 

Williams, K. , et. al. Human Development And Violence Prevention: A Focus On Youth. 
Boulder, Colorado. Institute of Behavioral Science, 1997. 




