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Abstract 

This thesis consists of three interrelated yet self-contained empirical essays that use 

large-scale individual level survey data to study the problem of crime among children 

and youth in Canada and the United States. The first essay is intended to identify 

from a large set of potential explanatory factors important correlates of youth criminal 

and educational outcomes, accounting for unobserved correlations among different 

youth outcomes. The second essay tries to address an empirical puzzle, that is, 

American teenagers on average are three times as likely to engage in fights as their 

Canadian peers and this cross-country violence gap has opened up among children 

as young as 4-5 years old. The third essay analyzes the impact on youth crime of 

a nation-wide policy reform in the Canadian youth criminal justice system, i.e. the 

superseding of the Young Offenders Act by the Youth Criminal Justice Act in 2003. 
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Chapter 1 

Introduction 

Since Becker (1968), research on crime has gained popularity among economists. 

Many empirical studies by crime economists (e.g. Lochner (2007), Lochner (2004), 

Jacob and Lefgren (2003), Levitt (1998a), and Levitt (1997) ) have confirmed Becker's 

notion that economic theory does provide insights into our understanding of questions 

about crime. Probably all crime economists will agree that crime is very costly to 

society. Thus, it is imperative for researchers to continue advancing their understand­

ing of crime. Though research on crime has become increasingly prominent among 

economists in the United States, it has not taken off in Canada. Heckman (2008) 

summarizes a wealth of evidence from multiple domains - economics, neurobiology, 

and psychology (e.g., Francesconi (2008); Nilsson (2008); Watt et al., eds (2006); 

Champagne et al. (2006); Cunha et al. (2006); and Champagne and Curley (2005)) 

- and concludes that: 1) cognitive and socioemotional "ability gaps between the ad­

vantaged and disadvantaged open up early in the lives of children" and persist; and 

2) early childhood experience has a profound effect on future outcomes, such as par­

ticipation in crime, labour market performance and teenage pregnancy. The lack of 

economic research on crime using Canadian data, along with the perception that early 

life outcomes have long-lasting implications, leads to the motivation for this thesis, 

which uses rich information provided by large-scale individual level longitudinal sur­

vey data from Canada and the US to study the prevalence of crime among children 

and youth. 

1 



2 

This thesis consists of three interrelated yet self-contained essays on crime among 

children and youth. The first essay provides a general overview of the joint determi­

nation of youth crime participation and school performance using a theoretical frame­

work described in Haveman and Wolfe (1995). In this framework, youth outcomes are 

viewed as the output of a production process in which both individual/family back­

ground and social circumstances (e.g. neighbourhood, school, or government) may 

influence youth outcomes. In light of this theoretical framework, this paper considers 

an extensive list of potential correlates of youth outcomes, including family and per­

sonal characteristics, neighbourhood characteristics, school environment, and public 

policies. Though it is expected that omitted variable bias is minimized by controlling 

for this extensive set of explanatory variables, uncovering correlations is the primary 

objective of this paper. To account for the discrete nature of and possible unobserved 

correlations between the outcome variables, this paper uses the multivariate probit 

regression model to estimate the determination of Canadian youth outcomes. School 

quality and "peer" group are found to be important correlates of youth outcomes, 

while neighbourhood characteristics are not. 

The second essay tries to address an empirical puzzle, that is, the United States 

and Canada, though sharing many cultural similarities, have starkly contrasting vi­

olent crime rates. Comparable surveys show that American teenagers on average 

are three times as likely to engage in fights as their Canadian peers. Moreover, this 

cross-country violence gap has opened up among children as young as 4-5 years old. 

Children learn violence young. This essay further shows that the US-Canada vio­

lence gap remains largely unexplained even after most previous hypotheses have been 

accounted for. Adding to explanations proposed by previous research, this paper 

identifies intensive post-birth maternal employment as an important policy-driven 

risk factor that contributes to the US-Canada violence disparity. The fact that 1/3 
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of American mothers and only 5% of Canadian mothers start full time work within 3 

months after giving birth explains a considerable portion of the US-Canada difference 

in violence rates both for boys and for girls. 

The last essay looks at a major policy change in the Canadian youth criminal jus­

tice system, i.e. the coming into effect of the Youth Criminal Justice Act (YCJA) on 

April 1, 2003, replacing the Young Offenders Act (YOA) as the Federal law that gov­

erns the administration of Canadian 12-17 year old offenders. The YCJA differs from 

the YOA in that it greatly reduces the use of youth courts and custodial sentences 

for relatively minor crime and is intended to be tougher on most serious, violent 

young offenders. Both the "deterrence" (Levitt (1998b); Waldo (1972); Silberman 

(1976); Anderson et al. (1977); Jensen et al. (1978); Becker (1968)) and the "inca­

pacitation" (Levitt (1998b); Tauchen et al. (1994); Grogger (1991); Cameron (1988); 

Witte (1980); Blumstein et al. (1978); Becker (1968)) hypotheses predict that minor 

crime rates will increase due to the less punitive disposition of the YCJA towards 

minor crime. However, the "deterrence" and the "incapacitation" hypotheses predict 

opposite changes for most serious violent crime. Thus, the effect of the YCJA on seri­

ous violent crime is not clear. Using youth self-reported criminal activities data, this 

essay finds that, consistent with the predictions of economic theory, mischief (damag­

ing or destroying something that does not belong to the youth, e.g. damaging school 

furniture, or writing graffiti) as the most minor form of crime increased significantly 

among boys after the YCJA, whereas the effect of the YCJA on other types of youth 

crime, such as violent crime, drug offences or impaired driving, is less conclusive. 



Chapter 2 

Family, School and Friends: 

Determinants of Canadian Youth Outcomes 

2.1 Introduction 

Crime is costly to society. A conservative estimate by the Department of Justice 

is that crime cost Canadians $70 billion in 2003, of which 67% was borne by the 

victims, 19% was Criminal Justice System expenditures and 14% was on security 

devices and protective services1. Levitt and Lochner (2001) estimate that the annual 

social cost of youth crime in the United States is in the range of $60 to $300 billion. 

Research (Carrington (2007)) shows that crime usually peaks during teenage years 

and decreases as people mature into their twenties. Thus, to lower the costs of crime to 

society, an effective way is to reduce youth2 crime. A usual resort for combatting youth 

crime is the criminal justice system. However, according to evidence presented by 

the Department of Justice3, harsher criminal sanctions do not necessarily discourage 

youth from committing crime, yet they are very costly - incarceration of a youth costs 

$250 a day, which amounts to nearly $100,000 a year. It is becoming increasingly well 

recognized that preventing youth crime through social interventions is more cost-

effective4. 

Various aspects of child/youth outcomes have been considered by both economists 

1http://www.justice.gc.ca/eng/pi/rs/rep-rap/jr/jrl2/p7.html 
2In this paper, the following terms are used interchangeably: "youth", "child", "adolescent", 

"teenager", and "juvenile". 
3http://www.justice.gc.ca/eng/pi/yj-jj/information/myt hreal.html 
4http://www.ccsd.ca/cpsd/ccsd/interventions.htm 

4 

http://www.justice.gc.ca/eng/pi/rs/rep-rap/jr/jrl2/p7.html
http://www.justice.gc.ca/eng/pi/yj-jj/information/myt
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and researchers from other social science disciplines, e.g., physical health, academic 

performance, behaviourial outcome, and education attainment, labour market earn­

ings, or welfare recipiency in young adulthood. However, Canadian research on de­

terminants of juvenile criminal behaviour is very scarce. This paper aims to fill in 

this gap. Given that going to school is a major component of most youth's everyday 

life, and often also a common location of many juvenile criminal activities, the de­

termination of youth school outcomes is inseparable from the determination of their 

criminal behaviour. Thus, this paper empirically investigates the joint determination 

of Canadian youth academic and criminal outcomes using nationally representative 

micro-level survey data. 

The question is then: how are youth outcomes determined? Haveman and Wolfe 

(1995) describe this as a hierarchical and interdependent three-level choice process. 

The first level of choices are made by the society or the government. The government 

maximizes its objective function, which measures the collective welfare of the society, 

by making a series of policy decisions, e.g., taxation, education spending, and child 

welfare policies. By doing so, the government creates a social environment made up 

by various units, such as neighbourhoods, schools, and organizations. The concept 

of "social capital" (Coleman (1988); Putnam (2000)) is one way of measuring the 

quality of this environment. The second level of choices are made within families, 

typically by parents/adults. A family is viewed as a production unit (Leibowitz 

(1974); Becker and Tomes (1986)) and child outcome is one of the outputs. There 

are two types of inputs into the family production function that determine child's 

outcomes. One type of inputs is inherited by the child from his/her natural parents, 

e.g., ability. The other type reflects various decisions made by the child's parents. 

Parents maximize a collective utility function of the family by deciding things like: 

household size, family structure, hours of paid-work, which neighbourhood to live 
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in, which school to send the child to, and how much time to spend with the child, 

etc. Finally, children, especially older ones, make their own choices. Given the 

environment created by the government and the parents, an adolescent is assumed 

to maximize his/her utility by allocating time between school, criminal activities and 

leisure5. The adolescent acquires legitimate human capital through formal education 

at school. Holding other factors constant, the more time the adolescent commits 

to school work, the better his/her academic outcomes, and most likely, the higher 

his/her expected future income. While engaging in criminal activities enhances an 

adolescent's illicit human capital, which may generate immediate payoff from the 

criminal world, it crowds out the acquisition of legitimate skills which are crucial for 

the youth's future labour market success. Participating in different leisure activities 

may also have differential impacts on a youth's outcomes, e.g. watching violent movies 

versus spending time with positive role models. 

In light of the complex three-level choice process described above, this paper con­

siders an extensive list of potential correlates of youth outcomes. These potential 

correlates are classified broadly into four categories: family and personal character­

istics, neighbourhood characteristics, school environment, and public policies. Most 

family and personal characteristics capture the choices made at the individual and 

family level, whereas neighbourhood characteristics, school environment and public 

policies summarize the choices made collectively by the society. Uncovering correla­

tions is the primary objective of this paper, though it is expected that omitted variable 

bias is minimized by controlling for the extensive set of explanatory variables outlined 

above. 

5This is similar to the human capital approach in Lochner (2004). I do not allow the possibility of 
paid work as Lochner does, because all of the teenagers in this study are below Canada's compulsory 
schooling age, which is at least 16 in all Canadian provinces. 
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The main data set employed by this study is the masterfile of the National Longi­

tudinal Survey of Children and Youth (NLSCY), which provides extremely rich infor­

mation on Canadian children's personal and family characteristics, as well as school 

environment. To consider neighbourhood characteristics, the NLSCY is matched with 

the 2001 Census by Forward Sortation Areas6 (FSA). The large sample size provided 

by the NLSCY allows the possibility of carrying out the empirical analysis separately 

for boys and girls. 

To account for the discrete nature of and possible unobserved correlations between 

the outcome variables, this paper uses the multivariate probit regression model to esti­

mate the determination of Canadian youth outcomes. The estimation is implemented 

using the STATA based mvprobit module provided by Cappellari and Jenkins (2003), 

which provides an asymptotically consistent Simulated Maximum Likelihood (SML) 

estimator for multivariate probit regression models. The main empirical results are 

summarized as follows: 

1. School quality matters. However, conventional measures of school quality (e.g., 

class size and teacher's education attainment) pale when compared to a measure 

of in-class group activities. Being in a class where students work well together 

on group activities is connected to both less participation in crime and better 

academic performance. 

2. Observable neighbourhood characteristics, such as neighbourhood socioeconomic 

status, racial heterogeneity and age composition do not seem to be correlated 

with youth outcomes after controlling for other factors. 

3. There is strong "peer" group effect. Hanging out with kids frequently in trouble 

is linked to more criminal behaviour and worse academic outcomes. 
6The first three characters of the postal code as of the 2001 Census year. 
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4. Echoing the findings in the Canadian children's outcome literature (e.g., Doo-

ley and Stewart (2007) and Phipps and Lethbridge (2006)), family background 

is very important for Canadian youth outcomes. Socioeconomic status (e.g. 

parental education and household income) is correlated with academic out­

comes, but not with criminal activities. Parental monitoring matters for both 

criminal and academic outcomes. Exposure to violent media is associated with 

more violent crime among boys. 

The following section is an overview of the literature. Section 2.3 describes the 

data and presents some descriptive evidence. Regression analysis is provided in Sec­

tion 2.4. To illustrate the relative importance of different correlates of youth out­

comes, a series of scenario analysis is conducted in Section 2.5 using the estimates 

obtained in Section 2.4. Section 2.6 concludes. 

2.2 Literature Review 

Recently there has been a large number of Canadian studies on children's outcomes 

using the NLSCY. Many of these studies focus on the relationship between family 

income and child outcomes. For example, Dooley and Stewart (2004) find a posi­

tive, though moderate, effect of income on child cognitive outcomes, such as PPVT, 

math, or reading scores. Dooley and Stewart (2007), however, find little evidence of 

an effect of income on behavioural/emotional scores, whereas parenting style has a 

consistent impact on child behavioural/emotional outcomes. Phipps and Lethbridge 

(2006) consider the relationship between income and child outcomes from four dif­

ferent developmental domains: 1) cognitive; 2) social/emotional; 3) physical; and 

4) behavioural. They find that income, especially long-run average income, is asso­

ciated with cognitive and behavioural, physical health outcomes, but not so much 

with social/emotional outcomes. Dooley et al. (2005) study the relationship between 
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mother's share of income in the household and a series of child outcomes and find 

a moderate effect in their fixed effects model. Another area of interest in the lit­

erature of child outcomes is the importance of neighbourhood quality. Both Curtis 

et al. (2004) and Gagne and Ferrer (2006) find neighbourhood quality matters for 

child outcomes. Mostly recently, however, Oreopoulos (2007) argues that neighbour­

hood environment, though matters for individual's exposure to crime, may not be as 

important for children outcomes as previous studies suggest. 

The majority of the studies described above use data from Cycles 1-3 of the 

NLSCY and look at children of a wide age range, usually 4-16 years old. Few eco­

nomic papers have focused on the outcomes of Canadian adolescents. One example is 

Chowhan and Stewart (2007) who study the effect of TV watching on the behaviour 

outcomes of Canadian 12-15 year old adolescents. Using NLSCY Cycles 2-4, Chowhan 

and Stewart (2007) conclude that behaviour outcomes improve with less television 

viewing for both boys and girls and the effect of watching violent television is stronger 

in low-income families. 

The cognitive measures used by these Canadian studies are PPVT scores for 

younger children and math and reading scores for older children. The behavioural 

and social/emotional outcomes are constructed continuous indices based on a series 

of questions asked of the PMK, the child him/herself or the teacher depending on the 

age range of the child and whether the child has a school record in the data. Except 

for math score, the adolescent outcome measures used in this paper are discrete and 

are different from those employed by previous studies. The behavioural outcomes in 

this paper measure children's engagement in criminal activities, which are more severe 

in nature compared to those measured by physical aggression, indirect aggression, or 

property offence scores. None of the studies mentioned above consider the effect of 

school environment on children's outcomes. 
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The majority of the research on youth crime has been done using US data. Levitt 

and Lochner (2001), whose research findings are based on multiple data sets, is prob­

ably by far the most comprehensive study on this topic. They use the National 

Longitudinal Survey of Youth (NLSY) to explore the correlates of crime at the indi­

vidual level, use census tract-level homicide data for the city of Chicago to understand 

the influence of social factors and local labour market conditions on youth crime, and 

use state-level panel data to study the impact of the criminal justice system. Similar 

to this study, Mocan and Rees (2005) also use micro survey data and investigate the 

roles of a wide range of determinants. Using wave I of National Longitudinal Study 

of Adolescent Health merged with county contextual data, they study the effects of 

personal, family, neighbourhood characteristics, and deterrence measures on juvenile 

crime. The majority of the literature on youth crime/delinquency does not pay much 

attention to public policies other than the criminal justice related ones, e.g., the 

number of police officers or policing expenditure. Lindvall (2004) and Harknett et al. 

(2003) are two exceptions. Table 2.1 is a list of determinants of youth crime that have 

been considered in existing literature. These determinants, together with the theo­

retical framework of Haveman and Wolfe (1995), provide a guideline for determining 

which explanatory variables should be included in the empirical analysis carried out 

for this paper. 

2.3 Data and Descriptives 

The main data sets employed by this study are the masterfile of the National Lon­

gitudinal Survey of Children and Youth (NLSCY) and 2001 Census. The NLSCY 

is merged with 2001 Census by Forward Sortation Areas (FSA), i.e., the first three 

digits of the full postal code, to consider neighbourhood characteristics. Therefore, 

each neighbourhood corresponds to an FSA. 
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The NLSCY is an ongoing survey of Canadian children and youth designed to 

follow their development and well-being from birth to early adulthood. The survey 

began in 1994 and is jointly conducted biennially by Statistics Canada and the Hu­

man Resources Development Canada. The NLSCY surveys households with children 

sampled originally from the Labour Force Survey (LFS), a monthly survey that col­

lects labour market data from a national sample of about 60,000 dwellings. The LFS 

sample is representative of the civilian, non-institutionalised population 15 years of 

age or older in Canada's ten provinces. The LFS sample is based upon a strati­

fied, multistage design employing probability sampling at all stages of the design. 

The design principles of the LFS are the same for each province (Statistics Canada 

(2000)). 

So far, there are six cycles of NLSCY available. In each cycle, the Person Most 

Knowledgeable (PMK) of the child is interviewed. In about 90% of the cases, the 

PMK is the mother of the child. In all cycles, children who are 10 years of age or older 

are asked to fill out a self-complete questionnaire. Up to Cycle 4, information was 

also collected about the school the child was attending. The crime-related questions 

are only asked of those who are 12-17 year old on December 31s t of the reference 

year. In Cycle 1, the oldest child was 11 years old. Thus, this study pools Cycles 2-4 

of the NLSCY. For those 16 years old and above, considerably fewer questions are 

asked to the PMK, compared to for those 15 years of age or younger. Therefore, in 

order to keep a relatively large sample size without losing much information provided 

by the PMK, the population of interest is 12-15 year old Canadian adolescents for 

the sample period 1994-2000. The number of observations is 3615, representing 2938 

Canadian 12-15 year old adolescents (677 repeated observations), including 1449 boys 

and 1489 girls. I use the Cycle 2 cross-sectional weights in all the descriptive and 

regression analysis. 
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The dependent variables are three sets of variables representing the child's school 

outcomes, participation in violent crime and in property crime, respectively. Table 

2.2 summarizes the means of these dependent variables (printed in bold), and their 

sub-components, as well as who reports each variable. The cognitive/school outcome 

variables are: i) a dummy variable indicating if the child's overall academic perfor­

mance is above-average; ii) a dummy variable indicating if the child's math score is 

above average; and iii) a dummy variable indicating if the child hopes to complete 

university degree. Overall academic performance is assessed by the child's teacher. 

Math tests are administered in school or at home. Math score is available as a scaled 

continuous variable, which is comparable within each grade level. To be consistent 

with the other dependent variables, scaled math score quintiles are generated for each 

grade level using all children of the same grade in Cycles 2-4 of the NLSCY, and vari­

able "math score above-average" is coded 1 if the child's scaled math score belongs 

to the 4th or the 5th quintile. "Hope to complete university" is coded 1 if the child's 

response to this question is positive. The first violent crime variable is an indicator 

of the child's involvement in a broad range of violent activities. The second violent 

crime variable indicates the child's engagement in fights with or without weapons. 

Similarly, the first property crime variable is a broader measure, while the second one 

indicates the child's engagement in thefts. The crime variables are reported by the 

child him/herself. Table A.l in the Appendix provides more details of the variable 

definitions. 

On average, more girls (62.4%) than boys (48.6%) are considered by teachers to 

have above-average academic performance. The percentage of students whose math 

score is above-average is close for boys and girls, 40.6% versus 38.9%. More girls 

(76.3%) hope to complete university compared to boys (69.8%). 

Boys are much more violent than girls across all measures of violent crime. Overall 
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violent crime rate among boys (21.1%) is almost three times the rate among girls 

(7.9%). Getting into fights is the most common type of violent criminal behaviour. 

The fighting rate is 14.3% for boys, while it is only 4.9% for girls. In some cases, 

the boy-girl contrast is even more stark. For example, 2.2% of boys confess to have 

carried a gun in the past 12 months, but only 0.3% of girls admit to have done so, a 

7 to 1 ratio. 

Theft is the most common type of property criminal behaviour for both boys and 

girls. Neither overall property crime rate nor theft rate is very far apart between boys 

and girls, 36.1% and 29.4% versus 30.6% and 27.9%. However, a closer look reveals 

some interesting perceptions. Girls are less likely than boys to commit all types of 

property crime except for stealing from home. The gender difference appears to be 

larger in more serious property crime offences, e.g. arson, or break and enter. Boys 

are more likely to steal from stores or schools. 

Summary of independent variables is presented in Table 2.3. The first column is 

the name of the variable. Means for boys and girls are reported in columns 2 & 3. 

The reporter and the data source of each variable are listed in columns 4 &; 5. The 

independent variables are grouped into four categories: personal and family charac­

teristics, neighbourhood characteristics, school environment and public policies. The 

means of most independent variables are fairly close for boys and girls. The only 

exception is that the percentage of boys who watch violent TV shows or movies is 

20% higher than that of girls. 

• Personal and family characteristics. About one third of the boys and girls are 

12 years old, one third are 13 years old and another one third are 14 or 15 

years old7. 6-7% of the teenagers are visible minorities. One third have chronic 

7The number of 14 or 15 year old children is relatively small compared to 12 or 13 year old ones 
because in Cycle 2 of NLSCY the oldest kids are 12-13 years old. 
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conditions. Most of the adolescents, around 85%, live in urban areas. The 

majority of the PMKs have high school diploma or college degree. Around 

11% of the PMKs did not graduate from high school, and 18% of the them 

graduated from university. 14-17% of the PMKs are immigrants. Close to 30% 

of the children's parents attend religious services at least once a week. A little 

over 20% of the children had at least one teenage parent at birth. Over 20% of 

the children are in "non-intact" families, i.e. do not live with both biological or 

adoptive parents. Income is measured in real dollars of year 2000. The mean 

household equivalent income8 is around $34,000. On average, parents have 70 

hours available per week for their families. Following Burton and Phipps (2007), 

I use "equivalent adult time available"9 to measure available parental time. 87% 

of the PMKs know most of their children's friends. 62% of PMKs think good 

grade is important for their children. Around 10% of girls and 12% of boys 

often hang out with kids frequently in trouble. 

• Neighbourhood characteristics. On average, around 21% of the population in a 

neighbourhood is between 10 and 24 years old. Of those 15-24 years old, around 

37% do not go to school, i.e. either work or are idle. 8% are visible minorities. 

14% of the households are low-income. The median household income is around 

$50,000, measured in 2000 real dollars. 

• School environment. 77% of the adolescents in the sample go to public schools. 

The rest go to either private schools or publicly-funded Catholic schools. On 

8To capture economies of scale within household with respect to income, equivalent household 
income is calculated using the 'Luxembourg Income Study' equivalence scale, i.e. total household 
income divided by the square root of family size. 

9 Similar to equivalent family income, the idea is to capture economies of scale within household 
with respect to time versus income. The calculation of "equivalent adult time available" is [# of 
parents x 112 — total parental weekly work hours]/(square root of family size), where 112 is total 
number of hours per week, 168 (24 hours/day x 7 days), minus sleep hours per week 56 (8 hours/day 
x 7 days). 
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average there are 27 students in a class. For boys, in 65% of the cases, the 

teacher reports good group activities, or "cooperation", in the child's class. For 

girls, this number is slightly higher, 69%. Most of the teachers have Bachelor's 

degree. About 13-15% have Master's degree. 9-10% do not have Bachelor's 

degree. 

• Public policies. I use 1996, 1998 and 2000 annual data for the public policy 

variables corresponding to Cycles 2, 3 and 4 of the NLSCY, respectively. The 

average social assistance rate, i.e. the number of social assistance recipients 

divided by the total population in that province, is 8%. On average, each 

province spends $7,400 on every social assistance recipient, $6,800 on every 

elementary or secondary school student, $200 per resident on recreational and 

cultural activities, $90 per resident on housing provisions. All the expenditures 

are in 2000 real dollars. The average unemployment rate is 8%. The average 

police/civilian ratio is 178 per 100,000 population. 

Figure 2.1 and 2.2 summarize the adolescent outcomes by income quintiles10. 

Higher income is associated with better school outcomes for both boys and girls across 

all three measures. For boys, the income gradient is U-shaped for both measures of 

violent crime. Boys in the first and third quintiles seem to have higher property crime 

rates than boys in the other quintiles. For girls, violent crime rates are highest in the 

bottom quintile, lowest in the top quintile and stable in the second, third and fourth 

quintiles. Property crime rates for girls first decline, then increase with income, with 

girls in the third quintile having the lowest property crime rates. 

Figure 2.3 and 2.4 compare adolescent outcomes by family structure. Adolescents 

in intact families consistently have better school outcomes and lower crime rates than 

10The cut points for income quintiles are based on equivalent family income calculated using the 
public file of the Survey of Labour and Income Dynamics 2003. 
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adolescents in lone-parent families or two-parent step families. For both boys and 

girls, the differences in adolescents outcomes are generally smaller when comparing 

between those in two-parent step families and those in lone-parent families than when 

comparing between those in the two types of non-intact families and those in intact 

families. 

Figure 2.5 and 2.6 show the relationship between parental education attainment 

and youth outcomes. Higher parental education attainment is associated with better 

school outcomes and lower crime rates. This is true for both boys and girls. 

Consistent with the peer influence hypothesis, Figure 2.7 and 2.8 suggest that 

hanging out with kids frequently in trouble is correlated with both negative school 

outcomes and more criminal activities. 

Figure 2.9 and 2.10 illustrate the effects of parental supervision. If the PMK 

knows most of the child's friends, the child is more likely to perform better in school 

and less likely to engage in criminal activities. 

Figure 2.11 and 2.12 show that a child tends to have better school outcomes and 

participate less in criminal activities if students generally work well together on group 

activities in the child's class. 

Simple descriptive analysis seems to suggest that household income, family struc­

ture, parental education, parental monitoring, peer influence, and class environment 

are all highly correlated with academic and criminal outcomes of boys and girls. The 

next section is devoted to finding out whether these simple correlations are robust 

when controlling for a wide of range of potential determinants of youth outcomes. 

2.4 Regression Analysis 

Given the narrow band of the age range, 12-15, the number of children with repeated 

observations is small, only 483 boys and 517 girls, and the majority of these boys and 
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girls only have one repeated observation in the sample. In addition, the dependent 

variables are discrete in nature. Therefore, it is not appropriate to use longitudinal 

approaches such as the fixed effects model, which requires relatively longer panels 

and more variations in dependent and independent variables in order to obtain reli­

able estimates. Another drawback of fixed effects model is that it is not capable of 

estimating the effects of time-invariant independent variables, e.g. race, immigration 

status, parental education etc. 

Considering that school outcomes and participation in criminal activities are si­

multaneously determined and may be correlated, it is useful to model the underlying 

relationships using a structure similar to that of a seemingly unrelated regression 

(SUR) model (Zellner (1962)). Cappellari and Jenkins (2003) propose a consistent 

simulated maximum likelihood (SML) estimator for an SUR type model suitable for 

three or more binary dependent variables, called the multivariate probit regression 

model. 

The multivariate probit regression model is specified as follows11: 

Vim = Pm-^-im ' ^im 

Vim = 1 if Vim > ° 

m = 1, • • • , M, where M denotes the number of equations 

i = 1, • • • , N, where N denotes the number of observations 

yim represents the set of binary youth outcomes, including school outcomes and 

11 The formulas presented here borrow heavily from Cappellari and Jenkins (2003). 
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engagement in criminal activities. Xim represents the set of explanatory variables, 

which in this case refers to personal and family characteristics, neighbourhood charac­

teristics, school environment and public policies. The error terms eim are error terms 

distributed as multivariate normal, each with a mean of zero, and variance-covariance 

matrix V, where V has values of 1 on the leading diagonal and correlations pjk = Pkj 

as off-diagonal elements. 

The SML estimator is implemented in STATA using the mvprobit routine pro­

vided by Cappellari and Jenkins (2003). The mvprobit routine uses the Geweke-

Hajivassiliou-Keane (GHK) smooth recursive conditioning simulator, considered to 

be "the most popular simulation method for evaluating multivariate normal distribu­

tion functions" (Cappellari and Jenkins (2003); Hajivassiliou and Ruud (1994)). The 

SML estimator is asymptotically consistent as the number draws is increased as the 

number of observations grows. However, as Cappellari and Jenkins (2003) suggest, 

for sample sizes of the order of thousands, the estimates are mostly insensitive to the 

choice of seeds, given that the number of draws is at least as large as the square root 

of the sample size. This "rule of thumb" is adopted in the results presented below. 

Table 2.4 and 2.5 report the multivariate probit regression estimates for two spec­

ifications of a three-equation system for boys and girls, respectively. Raw coefficients 

are reported12. Specification 1 considers the following three dependent variables: 

school performance above-average, engaged in violent crime, and engaged in property 

crime. Specification 2 substitute the two broader crime indicators in specification 1 

with two more narrowly defined ones: engaged in fights and engaged in thefts. Tables 

A.2 and A.3 in the Appendix report the estimates for specification 1 of a five-equation 

system for boys and girls. The number of observations in the five-equation system 

2The mvprobit module cannot report marginal effects. 
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drops by close to 1/3 due to the relatively high non-response rates of the two ad­

ditional school outcome indicators: math score above-aver age and hope to complete 

university. The main results obtained from the five-equation and the three-equation 

multivariate probit regressions are similar13. The NLSCY provides bootstrap weights 

for the purpose of producing design-based standard errors. I do not report bootstrap 

standard errors because the time required to calculate bootstrap standard errors for 

simulation-based multivariate probit regressions is formidable. Bootstrap standard 

errors are usually more inflated compared to model-based standard errors, making 

the coefficients less likely to be significant. Thus, when interpreting the estimates, 

I will focus on results that are significant at 5% or 1% level. The multivariate pro-

bit standard errors correct for clustering by child ID, though. Regression tables are 

made by the user-written STATA package - estout - provided by Jann (2005) and 

Jann (2007). 

The bottom part of Table 2.4 and 2.5 show the likelihood-ratio tests of the null 

hypothesis that there are no inter-equation correlations. The null hypothesis is re­

jected in both specifications of the multivariate probit regressions for both boys and 

girls. This suggests that multivariate probit regressions are more appropriate than 

single-equation probit regressions. As one might expect, an adolescent who commits 

one type of crime is likely to also commit the other type of crime. A girl who commits 

crime is likely to have poorer school outcomes. For boys, this negative correlation 

13Single-equation probit regressions have also been considered and the main results are qualita­
tively similar. One drawback of multivariate or single-equation probit regressions is the failure to 
account for individual heterogeneity. To address this problem, a population-average model, called the 
Generalized Estimating Equation (GEE) (Zeger et al. (1988); Skrondal and Rabe-Hesketh (2004)), 
is also estimated. The GEE is a type of GMM estimator, which requires the specification of the 
first two moments of the error term, i.e. which explicitly specifies the within-child correlation struc­
ture for children observed on more than one occasion. The regression coefficients are interpreted as 
the average population response to changing independent variables, rather than as any individual's 
response. The GEE is implemented using STATA's xtgee command. The within-in child correla­
tion structure is specified to be "unstructured", meaning that the pairwise correlation between any 
two observations of the same child from different occasions can be different. The GEE estimates, 
however, are very close to the single-equation probit estimates. 
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is either not present or small in magnitude. In Table 2.4, though P21 is significant 

at 10% level in specification 1, the magnitude of the correlation is moderate, only 

around -0.1. 

2.4.1 Personal and Family Characteristics 

1. Demographic factors. Both boys and girls are more likely to commit property 

crime as they grow older. Visible minority status is not a significant correlate 

for boys' outcomes, but is positively correlated with the probability of fights for 

girls. The presence of chronic conditions is not significant for boys or girls. 

2. Parental characteristics. PMK's education attainment is positively associated 

with school outcomes for both boys and girls. PMK not graduating from high 

school is also positively associated with the probability of engaging in fights for 

girls. PMK's education is not significant for boys' criminal outcomes. This is 

consistent with the family production idea which predicts that higher parental 

education attainment passes on to the child either through genetic endowment 

or improving the quality of other resources (time and money) invested in the 

child. PMK's immigration status in general is insignificant for the outcomes 

of boys or girls. Sons of religious parents are more likely to perform well in 

school, but are also more likely to commit non-theft related property crime, e.g. 

vandalism. Either parent being a teenager at the child's birth is not significant 

for boys or girls. 

3. Family structure. Living in a non-intact family is associated with poorer school 

performance for boys, but not significant for girls' outcomes. 

4. Family income. For both boys and girls, household income is positively re­

lated to the probability of above-average school performance. This, again, is 
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consistent with the family production hypothesis. It also agrees with the find­

ings of Dooley and Stewart (2004), Phipps and Lethbridge (2006), and Dooley 

and Stewart (2007). Higher income, however, is also associated with higher 

probability of fights for girls. 

5. Parental supervision. Equivalent adult time available is not important for boys' 

outcomes, though it is positively associated with the probability of violent crime 

for girls. This appears to be inconsistent with the hypothesis that more parental 

time invested in children should improve children's outcomes. However, the 

equivalent adult time here simply measures parental time outside of paid work, 

and does not necessarily measure parental time spent with children. PMK 

knowing most of the child's friends is connected to better school performance 

and lower probabilities of violent crime for boys, but not important for girls. 

"PMK thinks that good grade is important" is linked to better overall academic 

performance for boys and girls, and associated with lower likelihood of violent 

crime for girls. The significance of parental monitoring for children's outcomes 

found here is consistent with Dooley and Stewart (2007). 

6. Peer effects. For both boys and girls, hanging out with kids frequently in trou­

ble is negatively related to school outcomes and positively related to criminal 

activities. This is an example of choices made by children themselves matter for 

their own outcomes. From another perspective, the number of kids frequently 

in trouble present in the society is also an example of choices made by the 

government. 

7. Exposure to media violence. Watching TV shows and movies with violent scenes 

is associated with more violent crime for boys, but not so important for girls' 

outcomes. This agrees with Chowhan and Stewart (2007). 
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2.4.2 Neighbourhood Characteristics 

In general, few neighbourhood characteristics considered here are found to be signifi­

cantly related to youth outcomes. For boys, the percentage of low-income households 

in the neighbourhood is associated with better overall school performance. This re­

lationship might be related to the fact that many low-income neighbourhoods are 

formed by recent immigrants (Oreopoulos (2007)) whose children tend to be more 

motivated to have better academic outcomes. For girls, the only significant neigh­

bourhood variable is the percentage of visible minority population, which is negatively 

associated with the probability of violent crime. 

The insignificance of neighbourhood characteristics observed here is consistent 

with Ginther et al. (2000) who find that the significant effects of neighbourhood char­

acteristics on children's outcomes either quickly shrink in size or become insignificant 

as more individual and family characteristic variables are controlled for. 

One possible explanation for the insignificance of neighbourhood characteristics 

found here is that perhaps neighbourhood effects are absorbed by the "peer" effects, 

e.g. hanging out with delinquent neighbours. However, as Oreopoulos (2007) argues, 

"peer" effects at neighbourhood level are not as big as "peer" effects at classroom 

level. 

2.4.3 School Environment 

Conventional measures of school quality, such as the type of school, class size, or 

teacher's education attainment, are not significant for boys or girls. The single most 

important school-related factor is whether students work well together on group ac­

tivities in the child's class. This variable is positively associated with school out­

comes and negatively associated with criminal activities for both boys and girls. The 
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importance of the in-class group activities is consistent with the "identity" theory 

in high-school context in Akerlof and Kranton (2002) and in organization context in 

Haslam et al., eds (2003) . "Identity" is a social psychological concept. The "identity" 

theory in different contexts states that individuals who feel a sense of "belonging" 

to a certain group tend to perform better, at school or work, than otherwise. The 

group activity variable here simply describes the environment in the child's class. It 

does not indicate whether the child him/herself participates in these group activities. 

To the extent that the child does not belong to any group but still benefits from 

increased level of group activities among his/her classmates, it is consistent with the 

"social capital" hypothesis (Coleman (1988); Putnam (2000)) in a classroom context. 

Group activities among part or all of the students in the class enhance social capital 

and higher level of social capital is beneficial to every student in the class. 

The findings from this section have important policy implications for government 

and educators when making resource allocation decisions hoping to improve student 

outcomes. The marginal return from allocating more resources towards coordinating 

more group activities among students may be higher than from, say, recruiting highly 

educated teachers or changing class size. In a world of scarce resources, the important 

question might not only be how much to spend but also be how to spend wisely. 

2.4.4 Public Policies 

For boys, both social assistance expenditure and social assistance rate are correlated 

with more violent and property crime. For girls, social assistance expenditure is 

related to more violent crime. 

Education expenditure is associated with less violent crime and thefts for boys. 

Recreational and cultural expenditure and housing expenditure are associated with 

less violent crime for boys. None of education, recreational and cultural or housing 
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expenditure is significant for girls' outcomes. Neither unemployment rate nor the 

number of police officers per 100,000 population is significant for boys or girls. 

These public policy variables are observed three times over a six-year period for 

ten provinces. The amount of variation in these variables may not be as much as that 

in longer panels of macro-level data. Keeping this caveat in mind, the results from 

this section do suggest some evidence of the important roles played by public policies 

in influencing youth outcomes. 

2.5 Simulation 

Since the multivariate probit regressions in Table 2.4 and 2.5 do not report marginal 

effects, it is difficult to compare the relative importance of different correlates of 

youth outcomes. To put the magnitude of these effects in perspective, this section 

constructs a variety of scenarios and compare them to a base case scenario. The base 

case is specified as following: 

• The child is 14 years old, white, does not have chronic conditions. Currently, 

the child lives with both biological or adoptive parents in an urban area in 

Ontario. 

• The PMK is a native-born Canadian, who graduated from college. Neither 

the PMK nor his/her spouse attends religious services more than once a week. 

Neither natural parent of the child was a teenager at the child's birth. 

• The PMK knows most of the child's friends and thinks good grade is important 

for the child. 

• The child does not hang out with kids frequently in trouble often or watch TV 

shows or movies with lots of violence. 
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• The child goes to a public school. Students in the child's class work well together 

on group activities. The teacher of the child has a Bachelor's degree. 

• All continuous independent variables are set to their mean values. 

Suppose Tom is a representative boy and Alice a representative girl from the base 

case scenario. Table 2.6 uses estimates from specification 1 of the multivariate probit 

regressions to simulate the probabilities of Tom's and Alice's school outcomes and 

criminal activities. Each hypothetical scenario changes the value of one particular 

independent variable relative to the base case scenario. For each scenario, the pre­

dicted probabilities, as well as the absolute and relative deviations in probabilities 

from the base case scenario are reported. Relative deviation is denned as the ratio 

of absolute deviation to the corresponding base case probabilities. These absolute 

deviations can be considered as marginal effects evaluated at the base case scenario. 

The significance stars are consistent with those in Table 2.4 and 2.5. 

In base case scenario, Alice is 12% more likely than Tom to have above-average 

performance in school. Tom is much more likely to commit violent crime than Alice, 

14.3% versus only 0.8%. Tom and Alice are almost equally likely to commit property 

crime. 

Scenarios la and lb simulate the effects of PMK's education attainment. Had 

the PMK not graduated from high school, Tom's probability of above-average school 

performance would decrease from 66.6% to 49.4%, an absolute change of 17.4% and an 

relative change of 25.8%. Alternatively, if the PMK had obtained a university degree, 

Tom and Alice's probability of above-average school performance would increase by 

14% and 10.8%, respectively. 

Scenario 2 simulates the change in household equivalent income. A 50% drop in 

income is associated with a 7.6% absolute drop of the probability of above-average 
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school performance for Tom, and a 3.9% absolute drop for Alice. 

Scenario 3a and 3b illustrate the effects of parental supervision. Lack of parental 

supervision is associated with a moderate deterioration of academic performance, 

larger than the effect of a 50% drop in household equivalent income, but smaller than 

the effect of parental education. Lack of parental supervision, however, appears to 

be especially important for children's violent criminal behaviour. Had the PMK not 

known most of Tom's friends, Tom's probability of committing violent crime would 

increase by 9.1%, a relative movement of 63.6%. Had the PMK not considered good 

grade is important, Alice's probability of committing violent crime would go up from 

0.8% to 1.7%, a relative change of 113.9%. 

Scenario 4 shows the importance of peer influence. Hanging out with kids fre­

quently in trouble is linked to large changes in the probabilities of above-average 

school performance, violent crime and property crime for both Tom and Alice. Ex­

posure to violent media is associated with a large increase in Tom's probability of 

committing violent crime, as illustrated in Scenario 5. 

The effect of class environment is simulated by Scenario 6. If the child did not 

belong to a class in which students work well together on group activities, it would 

be associated with poorer outcomes for both Tom and Alice. The effect on violent 

crime is particularly strong, a relative increase of 67.9% for Tom and of 124.2% for 

Alice. 

Scenario 7a and 7b demonstrate hypothetic changes in social assistance programs. 

A hypothetical increase in social assistance rate of 1% is connected to large increases 

in Tom's probabilities of committing violent and property crime. A hypothetical 10% 

increase in the benefit level, i.e. social assistance expenditure per recipient, is related 

to large increases in the probability of violent crime for both Tom and Alice. 
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For comparison purposes, Table 2.7 performs the same simulations as in Table 2.6, 

but uses the single-equation probit estimates. Overall, the results are qualitatively 

similar, with a few exceptions. Exposure to violent media is associated with higher 

probabilities of violent and property crime for Alice using probit estimates, but not 

so using multivariate probit estimates. With probit estimates, Alice is more likely to 

commit violent crime when social assistance rate is higher (though only significant at 

10%), but this relationship does not show up in multivariate probit estimates. The 

effect of social assistance rate on Tom's probability of property crime is significant at 

5% in probit estimates and at 1% in multivariate probit estimates. 

The simulation exercises in this section reveal the following. For school outcomes, 

peer influence, parental education, and parental supervision are the most important 

correlates. Household income change is related to a moderate change in school out­

comes. For violent crime, group spirit in the child's class, peer influence and parental 

supervision appear to be most important for both boys and girls. Social assistance 

is also moderately important for both boys' and girls' probability of violent crime. 

Exposure to violent media is an important correlate of violent crime for boys, but not 

for girls. For property crime, peer influence, again, is shown to be most important. In 

addition, social assistance rate is related to more property crime for boys and in-class 

group "cooperation" is related to less property crime for girls. 

2.6 Conclusion 

This paper explores a wide range of correlates of Canadian adolescent outcomes. 

These correlates come from four broad categories: personal and family characteris­

tics, neighbourhood characteristics, school environment and public policies. Com­

pared to the other three categories, neighbourhood characteristics are found to be 
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least important, suggesting that government policies designed to improve youth out­

comes through community-level programs may not be as effective as desired. At 

school level, "cooperation" through in-class group activities is highly correlated with 

better school outcomes and decreased levels of criminal activities for both boys and 

girls. More conventional measures of school quality, such as the type of school, class 

size and teacher's education attainment fall short compared to this group activity 

variable. Schools may achieve desirable outcomes if resources can be allocated wisely 

towards increasing the level in-classroom social "cohesion" through group activities. 

At personal and family level, a number of important correlates are identified: i) 

Parental education is strongly correlated with better school outcomes for boys and 

girls, but not correlated with criminal activities; ii) Household income is found to be 

moderately related to boys' and girls' school outcomes, though not as important for 

their participation in criminal activities; iii) Parental supervision is associated with 

both better school outcomes and fewer criminal activities for both boys and girls and 

the effects are large; iv) Strong peer effect is present for both boys and girls, and is 

important for both school outcomes and criminal outcomes; v) Exposure to media 

violence is connected to moderately increased level of violent crime for boys. These 

findings are consistent with the family production hypothesis, where children's out­

come is an output which responds to parental investment in children. The importance 

of exposure to media violence and peer influence suggest choices made by children 

themselves also matter. Finally, public policies also appear to play an important role. 

In particular, higher social assistance rate or expenditure is associated with more 

crime among teenagers. Other public expenditures, such as education, recreational 

and cultural, as well as housing expenditure seem to be related to improved outcomes 

among boys, but not girls. These results are consistent with the hypothesis that 

society's investment in children matter for their outcomes. 
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Table 2.1: Overview of Youth Crime Determinants in the Literature 

Determinant Work 

Demographic factors (e.g. gender, age and area of res­
idence) 
Family structure 

Parental supervision 

Exposure to media violence 

Peer influence 

School environment 

Residential mobility 

Geographic concentration of juveniles 

Criminal justice system 

Local community or neighbourhood characteristics 

Levitt and Lochner (2001) 

Antecol and Bedard (2007); Comanor and Phillips 
(2002); Levitt and Lochner (2001) 

Aizer (2004) 

Bhattacharya and Munasib (2007); Chowhan and 
Stewart (2007); Huesmann and Taylor (2006); Levin 
and Carlsson-Paige (2003) 

Haynie (2005); Kreager (2004) 

Eitle and Eitle (2003); Ross (1995) 

Haynie and South (2005) 

Jacob and Lefgren (2003) 

Lochner (2007); Mocan and Rees (2005); Levitt and 
Lochner (2001); Levitt (1998a) 

Aizer (2008); Kling et al. (2005); Mocan and Rees 
(2005); Levitt and Lochner (2001) 
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Variable 

School performance above-average 
M a t h score above average 
H o p e t o comple te university degree 
Violent crime 

Carried gun 
Carried knife 
Engaged in robbery 
Engaged in fights 

Fought and injured someone 
Fought with weapon 

Property crime 
Sold drugs 
Arson 
Break and enter 
Used or bought or tried to sell something known 
Vandalism 
Engaged in thefts 

Stole from stores or school 
Stole vehicle 
Stole from home 

Data source: NLSCY cycles 2-4 

Bo y s Girls 

Obs 

1787 
1496 
1568 
1787 
1782 
1784 
1779 
1787 
1786 
1786 
1787 
1779 
1782 
1782 
1782 
1785 
1787 
1784 
1783 
1783 

Mean 

48.6% 
40.6% 
69.8% 
21.1% 

2.2% 
9.0% 
2.2% 

14.3% 
10.4% 
6.6% 

36.1% 
3.8% 
3.0% 
3.1% 
7.8% 

15.9% 
29.4% 
19.6% 

2.6% 
17.7% 

Obs 

1828 
1577 
1593 
1828 
1826 
1825 
1826 
1828 
1828 
1827 
1828 
1822 
1821 
1827 
1826 
1826 
1828 
1828 
1824 
1827 

Mean 

62.4% 
38.9% 
76.3% 

7.9% 
0.3% 
2.8% 
1.1% 
4.9% 
2.5% 
3.1% 

30.6% 
2.6% 
0.8% 
1.1% 
2.1% 
6.6% 

27.9% 
13.1% 

1.4% 
22.0% 

Reporter 

Teacher 
Test 

Child 
Child 
Child 
Child 
Child 
Child 
Child 
Child 
Child 
Child 
Child 
Child 
Child 
Child 
Child 
Child 
Child 
Child 
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Table 2.6: Simulations Using Multivariate Probit Estimates 

Tom Alice 

School perfor­
mance above-
average 

Violent 
crime 

Property 
crime 

School perfor­
mance above-
average 

Violent 
crime 

Property 
crime 

B a s e scenario 

Probability 66.6% 14.3% 31.2% 78.3% 0.8% 30.8% 

Scenario l a : P M K does not have high school diploma 

Probability 49.4% 14.4% 32.7% 72.6% 1.0% 35.0% 
Absolute deviation from base -17.2%*** 0.0% 1.5% -5.7% 0.2% 4.3% 
Relative deviation from base -25.8%*** 0.3% 4.7% -7.3% 24.1% 13.9% 

Scenario l b : P M K has university degree 

Probability 80.7% 9.6% 26.0% 89.1% 0.4% 32.0% 
Absolute deviation from base 14.0%*** -4.7% -5.3% 10.8%*** -0.4% 1.3% 
Relative deviation from base 21.1%*** -32.6% -16.8% 13.7%*** -47.2% 4.2% 

Scenario 2: Equivalent household income decreases by 50% 

Probability 59.0% 15.5% 31.5% 74.4% 0.7% 28.3% 
Absolute deviation from base -7.6%*** 1.2% 0.2% -3.9%** -0 .1% -2.5% 
Relative deviation from base -11.3%*** 8.1% 0.7% -5.0%** -16.3% -8 .1% 

Scenario 3a: P M K does N O T know most of the child's friends 

Probability 53.6% 23.4% 33.1% 72.5% 1.5% 31.1% 
Absolute deviation from base -13.1%** 9.1%** 1.8% -5.9% 0.7% 0.3% 
Relative deviation from base -19.6%** 63.6%** 5.8% -7.5% 80.4% 1.0% 

Scenario 3b: P M K does N O T think good grade is important 

Probability 55.3% 13.5% 33.8% 72.3% 1.7% 32.9% 
Absolute deviation from base -11.3%*** -0.8% 2.5% -6.1%** 0.9%*** 2.1% 
Relative deviation from base -17.0%*** -5.4% 8.1% -7.8%** 113.9%*** 6.8% 

Scenario 4: Child often hangs out w i t h kids frequently in trouble 

Probability 48.6% 21.4% 49.2% 63.0% 2.0% 45.3% 
Absolute deviation from base -18.0%*** 7.1%** 18.0%*** -15.4%*** 1.2%** 14.6%*** 
Relative deviation from base -27.0%*** 49.8%** 57.6%*** -19.6%*** 145.3%** 47.5%*** 

Scenario 5: Child watches T V shows or movies wi th lots of v io lence 

Probability 67.2% 20.0% 36.8% 77.9% 1.3% 35.9% 
Absolute deviation from base 0.6% 5.7%** 5.5% -0.4% 0.5% 5.1% 
Relative deviation from base 0.9% 39.6%** 17.7% -0.6% 59.2% 16.6% 

Scenario 6: S tudents d o N O T work well t oge ther o n group act ivi t ies in t h e child's class 

Probability 62.5% 24.0% 35.2% 72.4% 1.8% 41.1% 
Absolute deviation from base -4.1% 9.7%*** 4.0% -6.0%** 1.0%*** 10.4%*** 
Relative deviation from base -6.1% 67.9%*** 12.8% -7.6%** 124.2%*** 33.7%*** 

Scenario 7a: Provincial social ass is tance rate increases by 1 percentage point 

Probability 69.8% 19.7% 38.7% 80.2% 1.0% 33.0% 
Absolute deviation from base 3.2% 5.4%*** 7.4%*** 1.9% 0.2% 2.2% 
Relative deviation from base 4.8% 37.6%*** 23.8%*** 2.4% 27.8% 7.2% 

Scenario 7b: Provincial social ass istance expendi ture per recipient increases by 10% 

Probability 68.3% 16.6% 34.1% 79.2% 1.1% 32.1% 
Absolute deviation from base 1.7% 2.3%*** 2.9%** 0.9% 0.3%*** 1.3% 
Relative deviation from base 2.5% 16.1%*** 9.2%** 1.1% 38.1%*** 4.3% 
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Table 2.7: Simulations Using Single-equation Probit Estimates 

Tom Alice 

School perfor­
mance above-
average 

Violent 
crime 

Property School perfor­
mance above-
average 

Violent 
crime 

Property 
crime 

Probability 65.5% 

Base scenario: 

10.3% 29.3% 79.4% 0.6% 33.0% 

Scenario l a : 

Probability 48.2% 
Absolute deviation from base -17.3%*** 
Relative deviation from base -26.4%*** 

P M K does not have high school d ip loma 

10.2% 31.2% 73.9% 
-0.1% 2.0% -5.5% 
-1.2% 6.7% -6.9% 

Probability 
Absolute deviation from base 
Relative deviation from base 

Scenario l b : P M K has university degree 

79.8% 7.0% 23.9% 89.8% 
14.3%*** -3.3% -5.4% 10.4%*** 
21.8%*** -32.4% -18.3% 13.1%*** 

Scenario 2: Equivalent household income decreases by 50% 

Probability 57.8% 11.4% 29.4% 75.5% 
Absolute deviation from base -7.7%*** 1.1% 0.2% -3.9%** 
Relative deviation from base -11.7%*** 10.8% 0.6% -4.9%** 

Scenario 3a: P M K does N O T know most of the child's friends 

Probability 52.2% 18.2% 30.9% 73.7% 
Absolute deviation from base -13.3%** 7.9%** 1.6% 
Relative deviation from base -20.3%** 77.0%* 5.6% 

-5.6% 
-7.1% 

0.6% 
0.0% 
7.6% 

0.3% 
-0.3% 
-50.2% 

0.5% 
-0.1% 
-17.0% 

i s 
1.0% 
0.4% 
74.6% 

37.4% 
4.4% 
13.3% 

34.2% 
1.2% 
3.5% 

30.4% 
-2.6% 
-7.9% 

33.2% 
0.1% 
0.4% 

Scenario 3b: P M K does N O T think good grade is important 

Probability 54.1% 10.0% 32.1% 73.4% 1.3% 35.0% 
Absolute deviation from base -11.4%*** -0.3% 2.8% -6.0%** 0.7%*** 1.9% 
Relative deviation from base -17.4%*** -3 .1% 9.6% -7.5%** 121.4%*** 5.9% 

Scenario 4: Child often hangs out wi th kids frequently in trouble 

Probability 47.4% 16.2% 47.1% 64.1% 1.6% 
Absolute deviation from base -18.1%*** 5.9%** 17.8%*** -15.3%*** 1.0%** 
Relative deviation from base -27.6%*** 57.2%** 61.0%*** -19.2%*** 162.5%** 

Scenario 5: Child watches T V shows or movies w i t h lots of v iolence 

Probability 66.0% 15.1% 35.1% 78.8% 1.1% 
Absolute deviation from base 0.6% 4.8%** 5.8% -0.6% 0.5%** 
Relative deviation from base 0.8% 46.5%** 19.8% -0.7% 80.7%** 

47.6% 
14.5%*** 
44.0%*** 

38.4% 
5.3%* 
16.1%* 

Scenario 6: Students do N O T work well together on group act ivi t ies in the child's class 

Probability 61.4% 18.2% 33.1% 73.5% 1.4% 43.5% 
Absolute deviation from base 
Relative deviation from base 

-4 .1% 
-6.3% 

7.9%*** 
76.5%*** 

3.8% 
13.0% 

-5.8%** 
-7.3%** 131.9%*** 31.6%*** 

Scenario 7a: Provincial social assistance rate increases by 1 percentage point 

Probability 68.8% 14.6% 36.4% 81.2% 0.9% 35.4% 
Absolute deviation from base 3.3% 4.3%*** 7.1%** 1.8% 0.3%* 2.4% 
Relative deviation from base 5.1% 41.8%*** 24.3%** 2.2% 45.9%* 7.2% 

Scenario 7b: Provincial social assistance expendi ture per recipient increases by 10% 

Probability 67.2% 12.2% 32.0% 80.2% 0.9% 34.4% 
Absolute deviation from base 1.7% 1.9%*** 2.7%** 0.9% 0.3%*** 1.4% 
Relative deviation from base 2.6% 18.7%*** 9.4%** 1.1% 44.9%*** 4.2% 



Figure 2.1: Summary of School Outcomes by Income Quintile 
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Figure 2.2: Summary of Criminal Activities by Income Quintile 
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Figure 2.3: Summary of School Outcomes by Family Structure 
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Figure 2.4: Summary of Criminal Activities by Family Structure 
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Figure 2.5: Summary of School Outcomes by PMK's Education Attainment 
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Figure 2.6: Summary of Criminal Activities by PMK's Education Attainment 
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Figure 2.7: Summary of School Outcomes by Whether Child Hangs Out with Kids 
Frequently in Trouble 
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Figure 2.8: Summary of Criminal Activities by Whether Child Hangs Out with Kids 
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Figure 2.9: Summary of School Outcomes by Whether PMK Knows Most of the 
Child's Friends 
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Figure 2.10: Summary of Criminal Activities by Whether PMK Knows Most of the 
Child's Friends 
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Figure 2.11: Summary of School Outcomes by Whether Students in Child's Class 
Work Well Together on Group Activities 
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Figure 2.12: Summary of Criminal Activities by Whether Students in Child's Class 
Work Well Together on Group Activities 
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Chapter 3 

Learning Violence Young 

3.1 Introduction 

Since Becker (1968), research on crime has gained popularity among economists. 

Many empirical studies by crime economists (e.g. Lochner (2007), Lochner (2004), 

Jacob and Lefgren (2003), Levitt (1998a), and Levitt (1997) ) have confirmed Becker's 

notion that economic theory does provide insights into our understanding of questions 

about crime. Probably all crime economists will agree that crime is very costly 

to society, particularly violent crime. One of the stylized facts in the literature of 

crime is that violent crime rate in the United States is much higher than in most 

OECD countries, including its nearest neighbour, Canada. Given that Canada and 

the US share some cultural similarities, this disparity in the prevalence of violence 

is puzzling. Previous studies have proposed the following potential causes for the 

violence disparity between Canada and US: 

1. Firearms are more easily accessible in the US (Ouimet (1999); Krug et al. 

(1998)), which lowers the cost of committing crime both due to easier procure­

ment of weapons and possibly due to a decreased likelihood of being hurt when 

committing violent crime, a point which is debatable because victims may also 

obtain firearms more easily. 

2. There is more poverty and inequality in the US (Ouimet (1999)). Poverty and 

43 
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inequality may cause more violent and property crime because the disadvan­

taged are more likely to benefit from forced redistribution of wealth. Poverty 

and inequality may also cause more crime if they are associated with social 

exclusion. 

3. There are more "non-intact"1 and/or lone-parent families in the US. The break­

down of marriage often is a lagged response to past exposure to low-income 

status. Lone-parenthood is usually associated with more financial pressure and 

time crunch. Both may limit the available resources to invest in children, there­

fore, result in more problem behaviour. 

4. Compared to Canada, the US has a more ethnically and racially heterogeneous 

population, of which a larger fraction has relatively high violence rates (e.g. 

blacks and Hispanics), though why a particular racial or ethnic group is prone 

to violence is often not clear (Lenton (1989)). 

5. There are more large cities in the US than in Canada (Ouimet (1999)). Typically 

there is more crime in cities than in suburbs or in rural areas. This may be 

because the cost of committing crime is lower in larger cities due to a lower 

probability of being caught. 

6. Part of the long-term legacy of slavery in the US south is a violent "southern" 

culture, which is not present in Canada (Ouimet (1999)). 

7. "Violence" culture differs between Canada and the US (Lipset (1990)). This 

paper prefers to classify "culture" as a "non-explanation" because it is a resid­

ual factor which absorbs all remaining differences that cannot be explained by 

observable factors. 
1 "Intact" means a child's biological mother and father are both present in the family. 
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Adding to existing literature, this paper will examine a policy-relevant question: 

8. Can the US-Canada difference in post-birth maternal employment patterns, 

which is likely largely driven by their different maternity leave provisions, help 

explain the US-Canada violence gap? 

Heckman (2008) summarizes a wealth of evidence from multiple domains - eco­

nomics, neurobiology, and psychology (e.g., Francesconi (2008); Nilsson (2008); Watt 

et al., eds (2006); Champagne et al. (2006); Cunha et al. (2006); and Champagne 

and Cur ley (2005)) - and concludes that: 1) cognitive and socioemotional "ability 

gaps between the advantaged and disadvantaged open up early in the lives of chil­

dren" and persist; and 2) early childhood experience has a profound effect on future 

outcomes, such as participation in crime, labour market performance and teenage 

pregnancy. Consistent with Heckman (2008), this paper finds that the US-Canada 

violence gap has opened up by age 4-5 and persists into teenage years. Children learn 

violence young. In addition, this paper shows that the US-Canada violence gap re­

mains largely unexplained even after most previous hypotheses have been accounted 

for. This suggests that there are important risk factors which are likely to have been 

in effect in early childhood and are missing in previous research attempting to ex­

plain the US-Canada violence disparity. This paper identifies intensive early maternal 

employment as one of these important risk factors. 

Haveman and Wolfe (1995) point out that governments make policy decisions 

and create an environment within which parents allocate resources within the family 

so that children's outcomes are conditioned by these processes (Becker and Tomes 

(1986); Leibowitz (1974)). An important child-relevant public policy difference be­

tween Canada and the US is their maternity leave policies2. Canadian maternity leave 

policy differs from American policy in that it not only allows longer job-protected 
2See Phipps (1999) for a more complete international comparison of policies for young children. 
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leave but also provides cash benefits. Consistent with this policy difference, this 

paper shows that mothers in Canada and the US exhibit very different post-birth 

employment patterns. About 1/3 of American mothers return to work full time by 

the first 3 months, while only 5% of Canadian mothers do so. 

Potentially there are both advantages and disadvantages to maternal employment 

after birth. One immediate advantage is that maternal labour market participation 

brings in extra income, which can be used to buy more resources for investing in child's 

development. However, a mother's participation in the labour market results in the 

need to substitute for mother's care using other types of child care (e.g., father's care, 

relative-provided care, or centre child care). If non-maternal care is of lower quality 

compared to maternal care, then post-birth maternal employment will have a harmful 

effect on child's development. Moreover, post-birth maternal employment may have 

an effect on mother's own well-being, for example, maternal depression, which will 

indirectly affect the child's well-being. A working mother may be stressed out from 

having to work long hours. A mother may feel out-of-touch if she has to stay at home 

to take care of her child and does not get the opportunity to socialize. Thus, the net 

effect of post-birth maternal employment on child's outcomes is not clear a priori. 

Empirical evidence is needed to clarify this relationship. Even if early childhood 

maternal employment is found to be liable for children's aggressive behaviour, the 

question that remains to be answered is whether the magnitude of the effect is large 

enough to contribute to the US-Canada violence gap among children. 

Research in both Canada and the US has examined the effect of early maternal 

employment on children's outcomes. Berger et al. (2005) and Han et al. (2001)) find 

that intensive maternal employment in a child's early life has a detrimental effect on 

children's behavioural outcomes. However, no study has examined if the US-Canada 

difference in maternal employment is connected to the difference in violence among 
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children between these two countries. To the author's knowledge, this paper is the 

first to test this hypothesis. Empirical findings in this paper suggest that perhaps 

because existing maternity leave coverage in the United States is limited, a much 

higher percentage of American mothers start to work full time within the first 3 

months, which in turn causes a higher violence rate among American children than 

among Canadian children. 

The contributions of this paper to the literature are summarized as follows. First, 

previous research mostly focuses on adults and late teenagers. This paper is the first to 

find that the US-Canada violence disparity exists among young teenagers, and more 

importantly, among children as young as 4-5 years old. Second, previous studies 

attempting to explain the Canada-US violent crime disparity have used aggregate 

level data, and are mostly descriptive. This paper is the first to take advantage 

of rich information provided by large-scale micro-data to investigate the underlying 

reasons for the US violence premium in comparison to its neighbour, Canada. Third, 

this paper shows that hypotheses proposed by previous studies, stand-alone or taken 

together, are either irrelevant or limited in accounting for the US-Canada violence 

gap among children. There remains much to be explained. Fourth, this paper finds 

that a policy-driven difference in post-birth maternal employment patterns explains 

a sizable portion of the US-Canada violence rate differences, both for boys and for 

girls. This result is robust to different measures of violence reported by mothers and 

children, respectively. This finding may be of interest to Canadian and US authorities. 

Early childhood interventions, in particular, proper provisions of maternity benefits, 

may be more effective in reducing violence rates than interventions later in life, such 

as class size reduction, community rehabilitation programs, adult literacy programs 

or increased policing expenditure. 
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The rest of this paper is organized as follows. A literature review is provided in 

Section 3.2. Section 3.3 describes the data. Section 3.4 shows that the US-Canada 

violence gap opens up in early childhood and persists into teenage years. In Section 

3.5, I show that previously proposed hypotheses in the literature are limited in ex­

plaining the observed US-Canada violence disparity among children. In Section 3.6, 

I investigate the role of full time early maternal employment in accounting for the 

US-Canada difference in children's violent behaviour. Section 3.7 concludes. 

3.2 Literature Review 

There are surprisingly few recent US-Canada comparative studies on crime. Gannon 

(2002) compares a set of crime types between the US and Canada and notes that the 

US has higher violent crime rate and Canada has higher property crime rate. How­

ever, Gannon (2002) does not provide any explanations for these observed differences. 

Ouimet (1999) also compares both violent and property crime between Canada and 

the US. He concludes that there is no significant difference in the rate of property 

crime between these two nations and the difference in violent crime rate "shrinks 

dramatically when controlling for region and removing the effect of metropolises" (p. 

389, Ouimet (1999)). Ouimet proposes two reasons accounting for the US-Canada 

violent crime gap: residential segregation of the poor and the availability of firearms. 

Both Gannon (2002) and Ouimet (1999) are descriptive studies. 

Not confined to North America, Neumayer (2003) and Soares (2004) use more 

sophisticated statistical techniques to study crime across a large number of coun­

tries. Focusing on homicide rates, Neumayer (2003) claims that economic growth, 

higher income levels, respect for human rights, and the abolition of the death penalty 

are negatively associated with homicide rates, while income inequality has no effect. 

Soares (2004) finds that income inequality increases crime rates, while education and 
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growth reduce crime. Akiba et al. (2002) study the effect of education system on 

school violence across 37 nations and state that education systems which produce 

more inequality in student achievements are linked with more school violence. 

To the author's knowledge, this paper is the first to try to explain the US-Canada 

violence gap by examining the role played by the rather different patterns of maternal 

employment in early months of children's life in these two countries. However, studies 

on the relationship between early childhood maternal employment and child outcomes 

(e.g. cognitive skills, health and problem behaviour etc.) are available in both Canada 

and the US. 

Most Canadian research on maternal employment and child outcomes is done us­

ing the National Longitudinal Survey of Children and Youth (NLSCY). The findings 

are mixed. Using the maternity leave expansion that took place across Canada at 

the end of 2000 as a source of exogenous variation, Baker and Milligan (forthcom­

ing) and Baker and Milligan (2008) find mothers' time away from work post-birth 

increased significantly after this policy change. However, little or no change is found 

in the range of child outcome measures considered in their papers, including physical 

health, motor-social development, and temperament etc. Baker et al. (2008) look at 

another policy change which took place in the late 1990s in Quebec, i.e. the intro­

duction of universal and highly-subsidized childcare. They find that as a result of 

this change mothers' labour supply increased and children's outcomes, ranging from 

aggression to motor-social skills to illness, worsened. Gagne (2003) studies the effect 

of parental labour market participation on the cognitive development of pre-school 

children. She finds that children's school readiness score improves with less parental 

labour market participation if parents exhibit above-average education level or par­

enting skills. But this effect is otherwise small. Sherlock et al. (2008) study the 

relationship between duration of maternity leave and the performance on the Motor 
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and Social Development (MSD) scale among children up to 2 years of age. They find 

that one month of maternity leave is associated with an increase of 3% in the odds 

of impaired performance on the MSD. 

The majority of the US studies on post-birth maternal employment and child out­

comes are based on the NLSY79 Child/Young Adult (CNLSY79) or the National In­

stitute of Child Health and Human Development Study of Early Child Care (NICHD-

SECC). There is considerable evidence that better child outcomes are associated with 

less or no maternal labour market participation during early months of the child's life. 

Using CNLSY79, Baum II (2003) and Ruhm (2004) find that early maternal employ­

ment has detrimental effect on child's cognitive development. Also using CNLSY79, 

Berger et al. (2005) find that mother's returning to work within 12 weeks increases 

externalising behaviour problems among children and this effect is stronger if the 

mother returned full-time. Han et al. (2001) find that maternal employment in the 

1st year of a child's life has persistent negative effects on White children's cognitive 

and behavioural outcomes. Claiming that CNLSY79 does not contain rich enough 

information on childcare quality or home environment, Brooks-Gunn et al. (2002) 

turn to NICHD-SECC instead. However, the negative associations between maternal 

employment during the first year of life and children's cognitive outcomes are still 

found, and these associations are more pronounced when mothers were working 30 

hours or more per week. Similar to the Canadian case, there is no unanimity in the 

empirical evidence on the relationship between post-birth maternal employment and 

American children's outcomes. Some researchers have found mixed results or no ef­

fect of early maternal employment on child outcomes (Aughinbaugh and Gittleman 

(2004); Waldfogel et al. (2002); Harvey (1999); Blau and Grossberg (1992); Leibowitz 

(1977)). 
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For the US, I use the National Longitudinal Survey of Youth 79 (NLSY79) and 

the Child/Young Adult of NLSY 79 (CNLSY79). The NLSY79 follows a nationally 

representative sample of men and women who were between 14 and 21 years old on 

December 31, 1978. The CNLSY79 surveys the biological children born to those 

women interviewed by the NLSY79. For Canada, I use the National Longitudinal 

Survey of Children and Youth (NLSCY), in which the Person Most Knowledgeable 

(PMK) answers most of the questions and children aged 10 years or above answer a 

self-complete questionnaire. In more than 90% of the cases, the PMK is the mother 

of the child. 

There are two near-identical questions regarding children's violent behaviour avail­

able in the CNLSY79 and the NLSCY. The first question is asked to mothers of 4-11 

year old children: "How often would you say that your child is cruel, bullies or is 

mean to others?" The wording of this question is identical for both countries. The 

second question, self-completed by 12-14 year old children, is formulated as follows 

in the NLSCY: "During the past 12 months, about how many times have you fought 

with someone to the point where they needed care for their injuries (for example, 

because they were bleeding, or had broken bones)?"3 Based on the responses to these 

two questions, I construct two binary dependent variables: "bullying" for 4-11 year 

olds and "fighting" for 12-14 year olds. As one can see, the level of cross-country 

comparability in these variables is high due to the similarity in the original survey 

questions. This improves upon existing studies using official records which are mostly 

subject to the bias caused by either different definitions of crime types or different 

levels of effectiveness of the criminal justice system across different countries (Miguel 

3The exact wording of the US question is: "In the last year, about how many times (if ever) have 
you hurt someone badly enough to need bandages or a doctor?" 
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et al. (2008); Soares (2004)). 

"Bullying" and "fighting" are available in both countries' data sets at a biennial 

frequency for the periods 1994-2004 and 1996-2004, respectively. Thus, I analyze 

"bullying" behaviour by pooling 6 cycles (1994-2004) of cross-sectional data and an­

alyze "fighting" behaviour by pooling 5 cycles (1996-2004) of cross-sectional data. 

Cross-sectional sampling weights are employed in the data analysis.4. 

The NLSCY is a nationally representative sample of Canadian children, while 

the CNLSY surveys children born to a nationally representative sample of American 

women who were 14 to 21 years old in 1978. To ensure data comparability, the 

Canadian sample is constructed to mirror image the American sample. A Canadian 

child is kept in the sample if the PMK is the biological mother and was between 14 

and 21 years old as of December 31, 1978. Since the mothers of the American children 

were already present in the US at the time when the NLSY79 was first conducted 

in 1979, the percentage of immigrant mothers is very low, only about 4%, in the US 

sample. To address this issue, the decision was made to exclude children of immigrant 

mothers in both countries. The US children whose mothers are military members are 

also excluded because the NLSCY survey subjects are civilians. The total number 

of observations5 in the 4-11 age group is 12,864 in the US sample and 25,830 in the 

Canadian sample. The total number of observations in the 12-14 age group is 4,444 

in the US sample and 5,229 in the Canadian sample. 

4In Cycles 5 and 6 of the NLSCY, cross-sectional weights for the original cohort are not available 
anymore. For those observations, I use longitudinal weights instead. The NLSCY also provides 
bootstrap weights to reflect the complex survey design. However, to facilitate direct comparison 
with the US results, the Canadian results are not bootstrapped because bootstrap weights are not 
supplied in the CNLSY79. 

5 The number of observations stated here and in the next sentence includes repeated observations 
of some children who appear more than once in the surveys. 
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3.4 US-Canada Violence Gap: A First Look 

This section provides a first look at the US-Canada violence gap based on the compar­

ative samples of children constructed as described in the previous section. Figure 3.1 

illustrates the violence rates measured by bullying and fighting in both Canada and 

the US. With a bullying rate of 20.3% and a fighting rate of 27.4%, American boys 

are 1.6 times as likely to bully and 2.4 times as likely to engage in fights compared 

to Canadian boys. American girls are 1.7 times as likely as Canadian girls to bully. 

The incidence of fights among Canadian girls is extremely low, only 2.4%, about 1/6 

of the fighting rate among their American counterparts, 14.2%. In both countries, 

boys are more violent than girls, and more so in terms of fighting than bullying. 

The NLSY79 oversamples disadvantaged American families. One concern is that the 

over-sampling of children from disadvantaged families will result in upward biases 

in the US violence rates. However, all results presented in this paper are weighted, 

which takes into account the oversampling issue. As a precaution, Appendix Tables 

B.l and B.2 compare the means of the dependent variables for different subsamples 

with and without the oversampled observations. As one can see, the bullying rate 

and the fighting rate remain virtually the same with and without the oversampled 

observations. 

Since the bullying rates in Figure 3.1 are reported for a relatively wide age group, 

4 to 11, one possibility is that the US bullying rates are higher than the Canadian 

ones for certain subgroups, say young teenagers, which could drive up the average 

bullying rates for the whole 4-11 year old sample. To address this issue, Figure 3.2 

tracks the US-Canada bullying ratio by age group and gender. As shown in Figure 

3.2, the US-Canada bullying rate gap is present for all age groups, from 4-5 year old 

pre-schoolers to 10-11 year old young teenagers. This suggests that the US-Canada 
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violence disparity is not an issue limited to adults and older teenagers whom previous 

research mostly focuses on, but has formed in early childhood. Children learn violence 

young. A consequent question is: to what extent is the US-Canada violence gap due 

to the violent behaviour children pick up by age 4-5, or due to continued learning as 

they grow into teenagers? 

Since both the CNLSY79 and the NLSCY are longitudinal data sets, it is possible 

to identify a group of children in both Canada and the US whose mothers reported 

their bullying behaviour in every interview between when the children were 4-5 years 

old and when they were 10-11 years old. 

Table 3.1 provides the transition probabilities of bullying behaviour between every 

two consecutive periods and the average transition probabilities. In general, these 

transition probabilities suggest that American boys and girls are more likely than 

their Canadian peers to remain bullies in the next period if they bullied in the current 

period and that they are also more likely to become bullies in the next period even 

if they were not bullies in the current period. The only exception is the transition 

from 8/9 years old to 10/11 years old. The number of periods in the data is not 

long enough to tell whether there is a convergence in transition probabilities between 

Canada and the US by age 8 to 9 or this is simply due to variabilities in the sample 

estimates. 

Following Osberg (1977), one useful way of characterizing the importance of 

these transitions relative to the initial US-Canada violence gap is to calculate the 

ergodic bullying probabilities, assuming that the bullying behaviour follows a two-

state Markov process. Let P0 = [po, 1 — Po] denote the initial distribution of bullying 

behaviour in the population, where po is the initial probability of bullying for a rep­

resentative child in the population. Let T denote the transition probability matrix. 

Then the ergodic or steady-state distribution of bullying is P = [p, 1 — p] = PQTU, 
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where p is the ergodic or steady-state bullying probability, n is the number of periods 

and n —> oo. The intuition of the ergodic bullying probability is described as follows. 

If the average child keeps learning (or unlearning) bullying behaviour at the same rate 

as when he/she learned (or unlearned) bullying at a certain age, say at 4/5, 6/7 or 

8/9, then eventually after many periods this child's probability of bullying will con­

verge to an invariant steady-state value. As n —> oo, the initial bullying distribution 

Po becomes trivial. 

Table 3.1 calculates the ergodic bullying probability associated with each transi­

tion matrix and the corresponding US/Canda relative bullying ratio. As is seen, the 

US ergodic bullying probability is always higher than the Canadian one except when 

the 8/9 to 10/11 transition matrices are used. Suppose the estimates of transition 

probabilities fluctuate from one year to another around the true values, which justifies 

using long-run average transition probabilities rather than the transition probabili­

ties between two arbitrary periods. The consequent ergodic distributions of bullying 

suggest that conditional on their initial violent behaviour US boys and girls become 

slightly more violent than their Canadian peers as they grow up, with an ergodic 

US/Canada bullying ratio of 1.2 for both boys and girls. This is consistent with the 

"skill multiplier process" portrayed in Cunha et al. (2006), that is, "skill attainment 

at one stage of the life cycle raises skill attainment at later stages of the life cycle (self 

productivity)" and "early investment facilitates later investment (complementarity)". 

A higher ergodic bullying probability among US children may also suggest that com­

pared to Canadian children US children are exposed to more of other violence-causing 

risk factors (e.g., "peer" group influence) as they grow up. However, the key point is: 

no matter what drives the US transition process different from the Canadian process, 

the implied ergodic US/Canada bullying ratio of 1.2 is considerably lower than the 

actual observed US/Canada bullying ratio (see Figure 3.2), suggesting that the initial 
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distribution of aggressive behaviour retains an important influence. 

Thus, the implications from this section are as follows: 1) Violence rates among 

American children are much higher compared to among Canadian children. This 

sharp contrast is present regardless of gender, age group, measures of violence and 

reporters (mother and self) of violent behaviour; 2) Children learn violence young. 

The US/Canada violence gap has opened up among children as young as 4-5 years 

old; 3) Not only do American children start off with higher probabilities of bullying 

compared to Canadian children, but also the transition mechanisms manifest this 

disadvantage as they grow up. However, the early stage aggressive behaviour retains 

an important influence as children grow up. and 4) Public policies aiming to reduce 

the US violence rate will yield a higher benefit-cost ratio if directed towards early 

childhood rather than later in the life cycle. 

The question then is: Why do we observe such compelling contrast in violence 

rates between two countries which not only share the longest border in the world but 

also share some cultural similarities? Can the hypotheses enumerated in Section 3.1 

explain this gap away? I examine these hypotheses by simple descriptives in the next 

section. 

3.5 US-Canada Violence Gap: Previous Explanations 

This section will examine whether explanations offered by previous studies can ac­

count for all or most of the US-Canada violence gap. 

• Availability of firearms. It is generally observed that firearms are much more 

easily accessible in US than in Canada. This fact has been used by many to 

explain the enormous US-Canada difference in homicide rates. However, the 

types of violence examined here are much less serious than homicides. Mo-

can and Tekin (2003) provide evidence that gun availability at home does not 
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influence the likelihood of youth fighting. Thus, it is unlikely that the availabil­

ity of firearms can directly explain why we see such a compelling difference in 

non-lethal violence rates in these two countries. It also does not explain why 

we observe such different levels of violence between these two countries among 

children as young as 4 or 5 years old, most of whom do not have the ability to 

operate a firearm. 

• Racial composition, poverty and family structure. Figure 3.3 illustrates the rel­

ative US/Canada violence ratio by race, poverty6 status and family structure7. 

The relative US/Canada bullying ratio is almost constant (1.5 - 1.7) across dif­

ferent subgroups. The relative US/Canada fighting ratio even has a tendency 

to increase when comparing among presumably more advantaged groups. The 

US/Canada fighting ratio is 3.2 for the non-poor versus 2.3 for the poor and 

3.3 for children in intact families versus 2.3 for children in non-intact famiilies. 

The US/Canada fighting ratio for Blacks is suppressed by the Atlantic Research 

Data Centre (ARDC) for confidentiality reasons. Nevertheless, the US/Canada 

fighting ratio within the White population is very high, 2.8. Thus, Figure 3.3 

suggests that race, poverty status and family structure cannot explain away the 

US-Canada violence gap. 

• "Southern" bias or large city effect. Figure 3.4 and Figure 3.5 rank bullying 

rates and fighting rates of different geographic areas in Canada and the US. The 

highest bullying rate is found in non-central-city8areas of the West region and 

6I use the Luxemburg Income Study definition of poverty line, i.e. half of the median equivalent 
family income. Family equivalent income is defined as family income divided by the square root of 
family size. For the US, the poverty line is calculated using the Current Population Survey 2003. 
For Canada, it is calculated using the Survey of labour Income and Dynamics 2003. 

7See Appendix Table B.3 for US-Canada comparisons of actual violence rates among these sub­
groups. 

8US central city boundaries are defined by the US Census Bureau. For details, please refer to 
Appendix 6 of the NLSY 79 Codebook. 
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the highest fighting rate is found in the central city areas of the Northcentral 

region. So the "Southern" bias is not well supported by the data. The central 

city effect (i.e., crime rates are higher in large cities) is not obvious in Figure 

3.4, where the three Canadian large cities (Montreal in Quebec, Toronto in 

Ontario and Vancouver in British Columbia) rank 1,2, and 6 out of 8 Canadian 

geographic areas and the four US large city areas rank 2, 3, 4, and 7 out of 

8 US geographic areas. Figure 3.5 does suggest a central city effect, with the 

central city areas consistently ranking higher than non-central-city areas. One 

exception is the South region where fighting rates in central city and non-central-

city areas are close. If central city effect explains the US-Canada violence gap, 

then US non-central-city areas should have around the same violence rates as 

Canadian non-central-city areas, or at least as Canadian central city areas. 

However, this is not the case. In Figure 3.4, bullying rates in all Canadian areas 

are lower than in the US areas, except that the bullying rate (13.9%) in non-

central-city areas of Ontario, Canada is slightly higher than the bullying rate 

(13.7%) in non-central-city areas of the Northeast region in the US. Similarly, 

in Figure 3.5, fighting rates in most Canadian areas are much lower than in the 

US areas. Two exceptions are Toronto and Vancouver, where the fighting rates 

are close to the lowest fighting rate found in the US areas (i.e., 17.7% in non-

central-city areas of the Northeast region). Thus, neither the "southerness" bias 

nor the presence of more large cities in the US can explain away the US-Canada 

violence rate difference. 

• Culture differs. The problem with cultural explanation is that "culture" is such 

an intangible concept that is usually very hard to measure properly. In addition, 

even if measurement is not a problem, it is still very difficult to empirically 

disentangle "causation" from "correlation" with cultural explanation (Miguel et 
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al. (2008)). Does more violence cause the formation of a violent "culture"? Or, 

does "violent culture" cause higher tolerance of violent behaviour? This paper 

considers "culture" as a residual factor for explaining cross-country variations 

in violence levels, i.e. as a last resort when other factors, such as demographics, 

social policy, economic development, and legal institution, have been explored 

and have failed to account for all the differences. 

• All taken together. If none of the above hypotheses can explain the US-Canada 

difference in violence rates alone, a natural question to ask is if they taken 

together will explain it. To answer this question, I compute the violence rates 

in Canada and the US for those children who are white, from intact, non-poor 

families, and live in non-central cities. The resulting bullying rates are 10.5% 

for Canada and 15.6% for the US, and fighting rates are 5.1% for Canada and 

17.9% for the US. Clearly, the US violence rates are still much higher than the 

Canadian ones, especially the fighting rate. 

Now it is fair to say that conventional wisdom about why US violence rates are 

higher than Canadian rates is far from conclusive, at least not for violence among 

children. It is likely that there are other important factors in play that have not 

been accounted for. Since the US-Canada violence gap is present among young chil­

dren, some of these factors will likely have an effect on violence in early childhood. 

Moreover, given the prevalence of the US-Canada violence gap among different demo­

graphic, regional, socioeconomic and racial groups, some of these factors will likely 

affect the majority of children living in the same country, for example, a social policy. 

One of the most important child-related policy differences between Canada and US is 

the difference in their maternity leave policies. The rest of the paper investigates the 

hypothesis that different post-birth maternal employment patterns in Canada and the 
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US, which are likely responses to their different maternity leave policies, may have 

played a role in causing the violence rate gap between these two countries. 

3.6 Post-birth Maternal Employment and Children's Violent behaviour 

3.6.1 Maternity Leave Policy in Canada and US - An Overview 

Before 1993, the United States did not offer a national policy providing any maternity 

leave benefits. The primary source of maternity leave coverage was provided by 

employers in most states. Employer provided maternity benefits typically do not 

exceed 6 weeks (Berger et al. (2005)). In 1993, the Federal Family and Medical Leave 

Act (FMLA) was passed. Under FMLA (effective August 5, 1993), women who work 

for an employer with 50 or more employees and who have worked at least 1250 hours 

for that employer in the prior year are entitled to 12 weeks of unpaid leave. 

In Canada, maternity benefits were first introduced in 1971 under the Unem­

ployment Insurance (replaced by Employment Insurance in 1997)9. Under the UI 

legislation, women with 20 weeks of insurable employment were eligible for 15 weeks 

of benefits at an income replacement rate of 2/3 up to a ceiling (maximum insur­

able earnings). These benefits were reinforced by the introduction of an additional 

10 weeks of parental benefits in 1990, which could be shared between mothers and 

fathers, and further reinforced in 2001, when parental leave was extended from 10 

weeks to 35 weeks, which made the maximum length of available leave for parents 50 

weeks. In 1997, eligibility condition changed from 20 weeks to 700 hours and then 

further changed to 600 hours in 2001. Income replacement was first reduced to 60% in 

1990, then 57% in 1993 and finally 55% in 1994. Income replacement has always been 

9In Canada, provincial governments are in charge of legislations on job-protected mater­
nity/parental leave and the federal government funds the income compensation. With some vari­
ations, the duration of job-protected leave in most provinces has been in keeping with the federal 
UI/EI rules. Thus, the introduction will focus on the federal legislation. 
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up to a ceiling, meaning that the effective replacement rate is higher for low-income 

women and lower for high-income women.10. 

It is easy to see that Canadian maternity leave policy is much more generous 

than the American policy. Eligible Canadian mothers can not only take longer job-

protected leave, but also receive some income compensation. As a result, most work­

ing Canadian mothers have much more flexibility than American mothers in deciding 

when to go back to work and whether to work full-time or part-time after giving 

birth. Research from both Canada (e.g., Baker and Milligan (2008); Phipps (2001); 

and Marshall (1999)) and the US (e.g., Berger and Waldfogel (2004); Klerman and 

Leibowitz (1998b); Klerman and Leibowitz (1998a); and Waldfogel (1998)) shows 

that maternity leave legislation has a large impact on women's post-birth work de­

cisions. Thus, the sharply contrasting Canadian and US maternity leave policies are 

likely to predict sharply contrasting work behaviour among new mothers in these two 

countries, as will be demonstrated in the next subsection. 

3.6.2 Empirical Analysis 

Because the CNLSY and the NLSCY do not provide comparable information on 

the take-up of maternity leave benefits, this paper will focus on the difference in 

early maternal employment behaviour between Canada and the US, which is likely 

largely driven by their different maternity leave policies. US new mothers covered 

either by the FMLA or their employer provided maternity leave provisions likely 

will have returned to work by 12 weeks if they do not want to lose their jobs. In 

Canada, however, typically a new mother covered by the Unemployment/Employment 

Insurance can stay home for up to 15 weeks before 1990, 6 months between 1990 and 

2000 and a year starting in 2001. In both countries, new mothers who do not qualify 

10 See Phipps (2006) for a thorough discussion of the evolution of Canadian maternity and parental 
benefits. 
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for any maternity leave benefits may have to start full time work soon after giving 

birth if they need income to support their families. Some low-income mothers who 

qualify for maternity leave benefits may also have to start full time work soon after 

birth because they cannot afford to stay home longer or work part-time. This may be 

particularly true for the US mothers because most of them do not receive any income 

compensation while on leave. 

Since the percentage of visible minorities is extremely low in the Canadian sample 

after excluding children born to immigrant mothers, the analysis henceforth will focus 

on the White population. Figure 3.6 shows that the biggest difference in post-birth 

work patterns between Canada and the US emerges by the first three months. For 4 

to 11 year old US children, almost half of their mothers have started to work and 1/3 

of their mothers have started to work full time (35 or more hours per week) by the first 

three months after birth. For 4 to 11 year old Canadian children, only 12% of their 

mothers started working during the first three months after birth and even fewer, 

5%, started working full time. This cross-country contrast stands for 12-14 year old 

children as well. By the end of the first year, however, the Canada-US difference in 

maternal employment rate has largely disappeared. Is there a connection between this 

sharp contrast in Canadian and American mothers' post-birth employment pattern 

and the sharp contrast in violence among their children? The rest of this section 

formally addresses this issue. 

The empirical model is specified as follows: 

Y = F(X0) (3.6.1) 

where Y is the probability of bullying or fighting. F is the functional form. For 

example, F denotes an identity function for linear probability models and cumulative 

normal distribution function for probit models. X = (D,T), where D represents the 
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variable of interest, i.e. whether the mother started to work full time within 3 months 

after giving birth, and T is a set of other control variables, including whether the child 

was the first born, number of siblings, child's age, whether child was underweight (less 

than 5.5 pounds) at birth, mother's education level, mother's age, family structure, 

region and a set of dummy variables indicating the specific year the child was born. 

The focus on whether the mother started to work full time within 3 months 

after giving birth is closely tied to the policy of interest - most American mothers 

who qualify for the FMLA coverage have full-time jobs and are entitled to up to 

3 months of job-protected leave without income replacement. This is also where 

the biggest cross-country divergence is observed when comparing post-birth maternal 

employment between Canada and the US. 

The first born child might have better outcomes because of less competition for 

resources from younger siblings in early childhood and first-time mothers may have 

systematically different post-birth work behaviour. More siblings may imply more 

competition for resources within families, more opportunities for bullying and fighting 

and require more non-labour-market maternal time. Birth weight captures children's 

health status at birth - underweight children may be less likely to bully or fight others 

and may require more maternal care. Children born to more educated mothers may 

behave differently than those born to less educated ones, due to, say, intergenerational 

transfer of endowments or higher quality of parental investment. More educated 

mothers may have a higher opportunity cost of caring for children compared to less 

educated mothers. Children from lone-parent families may have worse outcomes and 

lone mothers may have to return to work sooner and work longer hours because of 

financial stress. Birth year dummies are included to control for possible cohort effects 

and different macroeconomic conditions at the time the child was born. Different 

cohorts may have different tendencies towards violence. Macroeconomic conditions 
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(e.g., labour market prosperity) may influence the timing and intensity of maternal 

employment after birth. Appendix Table B.4 reports the means of the independent 

variables. 

The main empirical strategies carried out in this paper in estimating the "causal" 

effect of returning to work full time within 3 months are linear probability regressions, 

probit regressions and propensity score matching. Linear probability and probit mod­

els are appropriate if the following three assumptions are true (Caliendo and Hujer 

(2006)): 1) All "confounding variables" have been included, i.e. all variables that 

predict both early maternal employment and childrens violent behaviour have been 

controlled for; 2) The functional form is correct; 3) The treatment effect is homoge­

neous across different subgroups in the population. Apparently, each of these three 

assumptions is very strong and in practice there is no way to ensure that these as­

sumptions are met. The linear probability and probit estimator are biased if any of 

these assumptions is not met. 

To check the robustness of the empirical results, I also use propensity score match­

ing (Heckman et al. (1997); Rosenbaum and Rubin (1983)) to estimate the "causal" 

effect of early childhood maternal employment. The idea of propensity score match­

ing is to find a group among the comparison population (those whose mothers did 

not start working full time during the first 3 months) that have the same or sim­

ilar propensity to be treated as the treatment group (those whose mothers started 

working full time during the first 3 months). The key identification assumption of 

propensity score matching is that conditional on T, potential outcomes Y(D = 0) and 

Y(D = 1) are independent of D. Thus, propensity score matching also requires as­

sumption 1), that is, "selection on observables". However, due to its non-parametric 

nature, propensity score matching is more immune to functional form misspecifica-

tion. Propensity score matching also allows treatment effect to be heterogeneous in 
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the population. Propensity score matching estimates are biased if there are important 

unobserved variables which influence both post-birth maternal employment and chil­

dren's violent behaviour, but are omitted from T. The magnitude of the bias depends 

on the level of importance of the omitted variables (Rosenbaum (2002)). 

The propensity score matching procedures are implemented as follows. First, I 

estimate the propensity of working full time during the first 3 months after birth 

using probit regression models, controlling for T. Using the predicted probabilities 

of working full time in the first 3 months after birth obtained from the first step, 

the matching and the estimation of treatment effects are then carried out using a 

STATA user-written program called "psmatch2" (Leuven and Sianesi (2003)). Since 

the choice of matching algorithms is not trivial (Caliendo and Kopeinig (2008)), I 

report results from one-to-one matching with and without replacement, 5 nearest 

neighbour matching and kernel density matching with three different bandwidths -

0.01, 0.06 and 0.1. 

Table 3.2 presents the linear probability, probit and propensity score matching 

estimates of the causal effect of working full time in the first 3 months after birth 

for Canadian and US boys and girls separately. Due to the extremely low incidence 

of fighting among Canadian girls, results on Canadian girls' fighting behaviour have 

been suppressed by the ARDC in order to protect respondents' confidentiality. Wald 

tests reject pooling Canadian and US data so results based on the pooled samples 

are not reported. In cases where a child appears more than once in the sample, 

only one appearance is kept and the selection is random, though main results are 

robust if only the first-time appearance is kept. Thus, the regression samples do 

not contain repeated observations. For 4-5 year old children, one concern is that 

mother's observation of the child's bullying behaviour may be systematically different 

depending on whether the child has started school. If a child has not started school, 
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the mother may not have an opportunity to observe any potential bullying behaviour 

the child may have. Since most children would have started school by the time they 

are six in both countries, I exclude 4-5 year old children from the samples, though 

the main results do not change when including them. 

As seen in Table 3.2, linear probability and probit regressions suggest a negative 

association between intensive early maternal employment and Canadian boys' prob­

ability of bullying and fighting and the association is statistically significant at 10% 

level for fighting. However, propensity score matching estimates suggest that inten­

sive early maternal employment increases bullying and fighting for Canadian boys 

and that linear probability and probit regression results are biased. For Canadian 

girls, linear probability, probit and propensity score matching (except when using 1-

to-1 matching with replacement) all point to a positive connection between full time 

maternal employment within 3 months after birth and girls' probability of bullying. 

Though propensity score matching estimates for Canadian children have the correct 

sign, they are never statistically significant probably due to the combination of the 

extremely small proportion (only about 5%) of Canadian mothers who start work­

ing full time within the first 3 months and the lower violence rates among Canadian 

children. 

Baker and Milligan (forthcoming) and Baker and Milligan (2008) also find statis­

tically insignificant effects of post-birth maternal employment on Canadian children's 

outcomes. However, the results here should be interpreted differently from theirs, 

because the effects found in their studies hinge on the changes in post-birth maternal 

employment induced by the expansion of parental leave coverage from 10 to 35 weeks 

in 2000. Therefore, the results in Baker and Milligan (forthcoming) and Baker and 

Milligan (2008) are relevant for new mothers who qualify for EI and whose post-birth 

work behaviour is affected by the 2000 expansion of parental leave. This expansion 



67 

of benefits is not relevant for the Canadian mothers considered in this paper for two 

reasons: 1) All the children considered in this Section were born before 1998 and are 

not affected by this policy change in 2000; 2) Many of the mothers who start work­

ing full time within 3 months after birth mostly likely do not qualify for EI. Phipps 

(2001) and Marshall (1999) find that women who are not eligible for maternity bene­

fits return to paid work much more quickly than women who are eligible. Moreover, 

women who do not receive benefits are more likely to return to paid jobs within six 

weeks after giving birth (Marshall (1999)). 

For US children, Table 3.2 shows considerable evidence that intensive early mater­

nal employment is associated with higher probability of violence. Where significant, 

intensive early maternal employment predicts 5.4 to 7.6 percentage points of increase 

in bullying probability for US boys and 4.7 to 6.5 percentage points of increase for US 

girls. Similarly, full time maternal employment within the first 3 months increases the 

probability of fighting by around 7 percentage points (where significant) for US boys 

and girls. Unlike for Canadian children, linear probability and probit estimates for 

the US children are fairly close to propensity score matching estimates, suggesting 

that "selection bias" is not as serious for US children. This is consistent with the 

fact that much more US mothers work full time within 3 months after birth than 

Canadian mothers, therefore are less likely to be a "selected" group. 

Thus, the general observations from Table 3.2 are the follows: 1) there is consid­

erable evidence that mother working full time during the first 3 months after birth 

causes more violent behaviour among both boys and girls; 2) This effect is robust to 

different measures of violence, different reporters of violent behaviour and different 

empirical techniques; 3) This effect is still present even after children enter teenage 

years; 4) For US children, linear probability and probit regressions provide reason­

ably close approximation to the propensity score matching estimates, which may be 
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closer to the real "causal" effects of early maternal employment if the "selection on 

observables" assumption stated earlier is satisfied. 

To get an idea of the effects of other independent variables, Table 3.3 reports 

the estimates of marginal effects from probit regressions. The estimates from linear 

probability regressions are very similar and have been omitted to conserve space. 

Having more siblings is associated with higher (2-5 percentage points) probability of 

bullying behaviour for boys and girls from both Canada and the US. US children of 

mothers with a college or university degree are 6-10 percentage points less likely to 

bully or fight. This effect is also negative but not significant for Canadian children. 

Children of lone mothers are more likely to be violent in both countries, with the 

effect significant for bullying behaviour among Canadian boys (7 percentage points), 

Canadian girls (5 percentage points) and US boys (8 percentage points). 

The empirical results presented so far established that intensive early maternal 

employment increases aggressive behaviour among US boys and girls. The estimates 

for the Canadian samples are generally not as reliable as for the US samples because 

very small number of children exist in the sample whose mothers start working within 

the first 3 months after birth and the Canadian violence rates are much lower. Propen­

sity score matching estimates suggest that intensive early maternal employment also 

increases violence for Canadian children, though these estimates are not significant. 

Linear probability and probit estimates for Canadian boys are of the wrong signs. 

The evidence presented to this point is not sufficient to answer the question of how 

much the difference in post-birth maternal employment patterns between Canada 

and the US contribute to the US-Canada violence gap. The rest of this section tries 

to answer this question by resorting to the famous Blinder-Oaxaca decomposition 

(Blinder (1973) and Oaxaca (1973)). 

The original Blinder-Oaxaca decomposition is only appicable to linear models. 
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Fairlie (1999) and Fairlie (2005) extended this technique to binary choice models, 

such as probit and logit models. J ann (2008) and Jann (2006) provide two STATA 

user-written programs to implement Blinder-Oaxaca decomposition based on OLS 

and binary choice estimates, respectively. 

YCA = F{XCA(5CA) (3.6.2) 

Yus = F{Xusj3us) (3.6.3) 

yUS _ yCA _ 

jvus 2L< jyCA J 
i=l i= l 

^ f j?(YUSaUS\ "™ IPfYUS^ (3-6-4) 

+E^y^-£ jyus A^ NUS 
i=l i= l 

N™F(XfAh ^F(X?W) 
+ Z ^ JVCA 2-~i MCA 

i=\ t=l 

Let Equation 3.6.2 and Equation 3.6.3 represent the empirical model for Canada 

and US, respectively. A general formulation of the Blinder-Oaxaca decomposition 

can be expressed as in Equation 3.6.4, where YCA and Yus denote the average prob­

ability of violent behaviour in Canada and US, NCA and Nus denote the number of 

observations in Canada and US, and (3CA and /3US denote the estimates from equation 

3.6.2 and equation 3.6.3, respectively. J3* is a weighted average of (3CA and J3US. The 

first part of the right-hand-side of Equation 3.6.4 is the explained part , i.e. the part 

of violence rate difference due to differences in observed characteristics. The second 

part is the unexplained part , i.e. the part of violence rate difference due to differences 
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in coefficients on the observed characteristics and/or differences in unobserved char­

acteristics. As is well-known, the decomposition results will vary depending on what 

(3* is, i.e. the "index number problem" (Oaxaca (1973)). Since /3CA is less reliable for 

reasons explained before, the decomposition is carried out with (3* = (3US. To check 

the robustness of decomposition results, I also report results where (3* is the vector of 

coefficients from the Canada-US pooled regressions (Neumark (1988)) with a coun­

try fixed effect dummy. In addition, the linear probability decomposition program 

provided by Jann (2008) also allows (3* to be the average of /3CA and /3US (Reimers 

(1983)) and the corresponding results are also reported. One caveat is that using 

average coefficients may contaminate the results because the Canadian coefficients 

are less reliable. 

Table 3.4 presents the decomposition results based on linear probability (Column 

3-5) and probit models (Column 6-7). For each subsample (6-11 year old boys, 6-11 

year old girls and 12-14 year old boys), both the total and explained US-Canada 

difference in violence rates are reported. In addition, the contribution of full time 

early maternal employment to the explained part of Equation 3.6.4 is also reported. 

For comparison, the contributions of mother's education and lone-mothers are also 

reported. Decomposition results using probit models are fairly close to the results 

based on linear probability models. Results using coefficients from pooled models are 

close to those using coefficients from the US equation because coefficients obtained 

from the pooled models are dominated by the coefficients obtained from the US 

equations due to the larger population size in the US. Using the average of US and 

Canadian coefficients usually results in smaller explained part, as well as smaller 

individual contributions by early maternal employment. For boys, 38.1-65.7% of the 

total US-Canada difference in bullying rate is "explained" depending on the choice 

of decomposition methods. For girls, the part explained by observed characteristics 
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accounts for a smaller share, 15.3-34.9%, of the total differences in bullying rate. 

Decompositions of differences in fighting rates are only conducted for boys and the 

explained share is much smaller in this case compared to bullying, with the largest 

estimate of explained share being 10.4% and the smallest estimate of explained share 

being -2.6%. The negative explained share here means that observable characteristics 

widen the US-Canada difference in boys' fighting rates. 

Table 3.4 also reports the contribution of full time early maternal employment as 

a percentage of the explained part and of the total difference. As can be seen, full 

time early maternal employment explains a fairly sizable portion of the explained dif­

ferences in US-Canada bullying rates for boys (12.4-33.5%) and for girls (36.7-94.3%). 

Full time early maternal employment also contributes to the explained differences in 

boys' fighting rates, though the estimates are less stable, range from a low of 7.1% to 

a high of 366.2%. Even in terms of shares of total US-Canada differences in violence 

rates, the contribution of full time early maternal employment is still quite consid­

erable: 4.7-14.5% for boys' bullying rates, 10.1-14.5% for girls' bullying rates and 

-0.2-6.7% for boys' fighting rates. When compared to the contributions of mother's 

education and lone-mother status, the contribution of full time early maternal em­

ployment always fares better, except when using average coefficients to decompose 

differences in boys' fighting rates where the estimates become less stable. 

Thus, the Blinder-Oaxaca decomposition exercises suggest that full time early 

maternal employment does play an important role in accounting for the observed US-

Canada differences in children's violence rates. The contribution of full time early 

maternal employment is much larger than the contribution of maternal education 

or lone-motherhood in explaining the differences. Lone motherhood has often been 

blamed as an important reason that US children may have worse outcomes than 

Canadian ones. 
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This paper examines the relationship between two empirical regularities between 

Canada and the US. One is that the violence rate in the United States is much 

higher compared to in Canada. This comparison stands not only among adults and 

older teenagers as previous studies have revealed, but also among younger, namely 

4-14 year old, children. Second, consistent with the different maternity leave poli­

cies in Canada and the US, mothers in Canada have the privilege to stay longer at 

home and/or work less intensively after giving birth compared to mothers in the US. 

Empirical analysis carried out in this paper suggests that this difference in post-birth 

maternal employment contributes to the higher violence rates among US children com­

pared to among Canadian children. This echoes the conclusion in Heckman (2008) 

that quality of parenting matters and that proper measures of disadvantages are not 

necessarily family income, parental education or lone-parenthood. Given that the US-

Canada violence gap has opened up in early childhood and tends to manifest itself as 

children grow up, public policies oriented towards early childhood may have higher 

economic returns than policy interventions later in life, such as increased education 

expenditure, elevated policing expenditure, or juvenile rehabilitation programs. In 

particular, these findings suggest that some legislative changes on compensated ma­

ternity leaves that have recently happened (e.g. in California, Massachusetts, New 

York, New Jersey, and Washington) may be expected to have favorable impacts on 

children's behavioural outcomes. 
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Table 3.1: Transition Probabilities of Bullying 

4 /5 to 6/7 

6/7 to 8/9 

8/9 to 10/11 

Mean Transition 
Probabilities 

4/5 to 6/7 

6/7 to 8/9 

8/9 to 10/11 

Mean Transition 
Probabilities 

Canadian Boys 

Transition Matrix 

Bully Not 
bully 

0.28 
0.08 

0.44 
0.09 

0.45 
0.07 

0.39 
0.08 

0.72 
0.92 

0.56 
0.91 

0.55 
0.93 

0.61 
0.92 

Canadian 

Transition Matrix 

Bully Not 
bully 

0.30 
0.09 

0.46 
0.07 

0.38 
0.05 

0.38 
0.07 

0.70 
0.91 

0.54 
0.93 

0.62 
0.95 

0.62 
0.93 

Ergodic 
Probability of 
Bullying 

0.10 

0.14 

0.11 

0.12 

Girls 

Ergodic 
Probability of 
Bullying 

0.11 

0.11 

0.07 

0.10 

U S Boys 

Transition Matrix 

Bully Not 
bully 

0.47 
0.08 

0.53 
0.11 

0.53 
0.05 

0.51 
0.08 

0.53 
0.92 

0.47 
0.89 

0.47 
0.95 

0.49 
0.92 

Ergodic 
Probability of 
Bullying 

0.13 

0.19 

0.10 

0.14 

U S Girls 

Transition Matrix 

Bully Not 
bully 

0.34 
0.11 

0.52 
0.08 

0.31 
0.05 

0.39 
0.08 

0.66 
0.89 

0.48 
0.92 

0.69 
0.95 

0.61 
0.92 

Ergodic 
Probability of 
Bullying 

0.14 

0.14 

0.07 

0.12 

Ergodic 
U S / C a n a d a 
Bul ly ing 
Rat io - Boys 

1.3 

1.4 

0.9 

1.2 

Ergodic 
U S / C a n a d a 
Bul ly ing 
Rat io - Girls 

1.3 

1.3 

1.0 

1.2 
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Table 3.4: Oaxaca-Blinder Decomposition of US-Canada Violence Rates 

Linear Probabi l i ty Probit 

US 
Beta's 

8.8 
3.8 
43.2 

1.3 
33.5 
14.5 

0.2 
4.7 
2.0 

0.1 
3.5 
1.5 

9.2 
1.4 
15.3 

1.3 
94.3 
14.5 

0.2 
15.4 
2.4 

0.0 
-0.5 
-0.1 

14.5 
0.3 
1.8 

0.9 
366.2 
6.4 

0.3 
111.5 
2.0 

Pooled 
Model 
Beta's 

8.8 
5.1 
57.7 

1.2 
23.2 
13.4 

0.2 
3.3 
1.9 

0.1 
2.6 
1.5 

9.2 
2.7 
29.6 

1.3 
46.9 
13.9 

0.0 
0.7 
0.2 

0.0 
0.2 
0.1 

14.5 
0.4 
3.1 

0.9 
201.7 
6.2 

0.3 
58.0 
1.8 

Ave. of 
US and 
Cana­
dian 
Beta's 

8.8 
3.4 
38.1 

0.4 
12.4 
4.7 

0.1 
3.3 
1.3 

0.1 
3.7 
1.4 

9.2 
1.5 
16.1 

0.9 
62.6 
10.1 

0.1 
8.0 
1.3 

0.1 
4.4 
0.7 

14.5 
-0.4 
-2.6 

0.0 
7.1 
-0.2 

0.2 
-45.1 
1.2 

US 
Beta's 

8.8 
4.1 
46.2 

1.2 
28.4 
13.1 

0.2 
6.1 
2.8 

0.2 
4.0 
1.8 

9.2 
1.5 
16.2 

1.2 
83.8 
13.6 

0.2 
12.9 
2.1 

0.0 
0.4 
0.1 

14.5 
0.5 
3.4 

1.0 
198.1 
6.7 

0.2 
45.2 
1.5 

Pooled 
Model 
Beta's 

8.8 
5.8 
65.7 

1.1 
18.3 
12.0 

0.3 
4.4 
2.9 

0.2 
3.0 
2.0 

9.2 
3.2 
34.9 

1.2 
36.7 
12.8 

0.2 
6.7 
2.3 

0.0 
0.5 
0.2 

14.5 
1.5 
10.4 

0.9 
62.1 
6.5 

0.4 
28.0 
2.9 

Bul ly ing , 6-11 Years Old, Boys 
Total Difference (%) 
Explained Difference (%) Absolute Difference (%) 

Fraction of Total Difference 

Difference Explained by 
Early Maternal Employment 

Difference Explained by 
Mother's Education 

Difference Explained by 
Lone Parenthood 

Absolute Difference (%) 
Fraction of Explained Difference 
Fraction of Total Difference 

Absolute Difference (%) 
Fraction of Explained Difference 
Fraction of Total Difference 

Absolute Difference (%) 
Fraction of Explained Difference 
Fraction of Total Difference 

Bully ing, 6-11 Years Old, Girls 
Total Difference (%) 
Explained Difference (%) Absolute Difference (%) 

Fraction of Total Difference 

Difference Explained by 
Early Maternal Employment 

Difference Explained by 
Mother's Education 

Difference Explained by 
Lone Parenthood 

Absolute Difference (%) 
Fraction of Explained Difference 
Fraction of Total Difference 

Absolute Difference (%) 
Fraction of Explained Difference 
Fraction of Total Difference 

Absolute Difference (%) 
Fraction of Explained Difference 
Fraction of Total Difference 

Fighting, 12-14 Years Old, Boys 
Total Difference (%) 
Explained Difference (%) Absolute Difference (%) 

Fraction of Total Difference 

Difference Explained by 
Early Maternal Employment 

Difference Explained by 
Mother's Education 

Absolute Difference (%) 
Fraction of Explained Difference 
Fraction of Total Difference 

Absolute Difference (%) 
Fraction of Explained Difference 
Fraction of Total Difference 

Difference Explained by 
Lone 
Parenthood 

Absolute Difference (%) 0.3 

Fraction of Explained Difference 103.8 
Fraction of Total Difference 1.8 

0.3 

59.0 
1.8 

0.3 

-69.4 

0.3 

52.3 
1.8 

0.3 

20.1 
2.1 



77 

Figure 3.1: Canada and US Violence Rate Comparison by Gender 
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Figure 3.2: US/Canada Relative Bullying Ratio by Age and Gender 
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Figure 3.3: US/Canada Relative Violence Ratio by Race, Poverty Status and Family 
Structure 
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Figure 3.6: Percentage of Mothers Starting to Work After Birth 
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Chapter 4 

Evaluating The Youth Criminal Justice Act With 

Perpetrator Self-report Data 

4.1 Introduction 

On April 1, 2003, the Youth Criminal Justice Act (YCJA) replaced the Young Of­

fenders Act (YOA) as the Federal law that governs the administration of Canadian 

12-17 year old offenders. The YCJA differs from the YOA in three major ways. First, 

the YCJA greatly reduces the use of youth courts and custodial sentences while in­

creases the use of extrajudicial measures1 for relatively minor youth criminal behavior. 

Second, the YCJA omits deterrence from its statement of sentencing purpose, i.e. de­

terrence is not an objective of sentencing in youth court (Bala et al. (2009)). Third, 

the YCJA was intended to be tougher on most serious, violent young offenders. For 

example, the YCJA facilitates the imposition of adult sentences for the most serious 

offenders. The Federal government also sets aside special funding for "intensive re­

habilitative custody and supervision" (IRCS), which is a sentence reserved for most 

serious offences (Bala (2007)). However, IRCS orders and adult sentences are rarely 

made (Bala et al. (2009)). 

The rationale behind this policy change is stated in the Preamble of the YCJA: 

"Canadian society should have a youth criminal justice system that commands re­

spect, takes into account the interests of victims, fosters responsibility and ensures 

1These measures include taking no further action, informal police warnings, police cautions, police 
referrals to a program or agency in the community, pre-charge screening programs, youth justice 
committees, conferences, and extrajudicial sanctions (Department of Justice Canada (2003)). 

80 
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accountability through meaningful consequences and effective rehabilitation and rein­

tegration, and that reserves its most serious intervention for the most serious crimes 

and reduces the over-reliance on incarceration for non-violent young persons." 

Before the YCJA, large numbers of youth were imprisoned for minor offences 

(Doob and Cesaroni (2004); Doob and Sprott (2004)). According to Bala and Anand 

(2004), Canadian youth were "given custodial sentences at a rate four times higher 

than that of adults, and that Canada's youth incarceration rate was twice that of the 

United States and ten to fifteen times that of many European countries, Australia, 

and New Zealand". This was coupled with research findings showing that custody was 

expensive yet largely ineffective in reducing recidivism (Federal-Provincial-Territorial 

Task Force on Youth Justice (1996)). Doob (2001) found in a national survey that 

54% of judges believed that at least half of the cases presented before them could 

have been dealt with as adequately or more adequately outside the youth court. It 

was under these circumstances that the YCJA came into force. 

If extrajudicial measures are indeed less expensive than custody, and are more 

effective in dissociating offenders from recidivism, then the YCJA is a more successful 

policy than the YOA assuming that youth crime rates under the YCJA are no higher 

than before. If, however, youth crime rates increased after the YCJA, the external 

costs imposed by these crime activities on victims and on society in general, as well 

as the potentials costs born by the offenders themselves, may offset or even exceed 

the benefits from substituting formal custody for extrajudicial measures. 

It is not clear a priori whether the YCJA should be expected to have increased, de­

creased or had no effect on Canadian youth crime. On the one hand, the "deterrence" 

hypothesis (Levitt (1998b); Waldo (1972); Silberman (1976); Anderson et al. (1977); 

Jensen et al. (1978); Becker (1968)) suggests that a less punitive criminal justice sys­

tem may lead to higher crime rates. In particular, since the YCJA is less punitive on 
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minor offenders and more punitive on most serious offenders (e.g., repeat violent of­

fenders), one may expect that minor crime rates will increase and most serious violent 

crime rates will decrease under the YCJA. On the other hand, the "incapacitation" 

hypothesis (Levitt (1998b); Tauchen et al. (1994); Grogger (1991); Cameron (1988); 

Witte (1980); Blumstein et al. (1978); Becker (1968)) suggests that letting more of­

fenders remain in the communities rather than sending them in custody will increase 

both minor and serious crime, assuming that these offenders commit both minor and 

serious crime. Thus, economic theory predicts that minor crime should increase after 

the YCJA, whereas the effect of the YCJA on more serious crime is ambiguous. Ex­

isting studies (e.g. Bala et al. (2009); Carrington and Schulenberg (2005)) claim that 

recorded youth crime rates have not increased since the YCJA came into effect in 

2003. However, these studies mostly use police reported aggregate statistics and are 

highly descriptive. Thus, it is important to use alternative data sources and employ 

more sophisticated quantitative methods to empirically investigate whether different 

types of youth crime rates have increased, decreased or remained constant under the 

YCJA compared to under the YOA? 

This paper tries to address the above question using youth self-reported criminal 

activities from four Cycles of the National Longitudinal Survey of Children and Youth 

(NLSCY), including two Cycles before and two Cycles after the YCJA came into 

force. These self-reported criminal activities include property offence, violent crime, 

gang membership, drug-related crime and impaired driving. The main empirical 

methodology employed in this paper is the Donald-Lang (D-L) two-step procedure 

(Donald and Lang (2007)). Among others, Donald and Lang (2007) try to correct the 

downward bias in estimated standard errors introduced by the failure to account for 

group-specific errors when the dependent variable is at individual level whereas some 

regressors are at group level. That is, some regressors are constant for all members 
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within the same group, e.g. observations from the same Cycle of the NLSCY. In 

particular, the D-L procedure is suitable for accounting for the group-specific errors 

when the number of groups is small as in this paper, while methods proposed by 

previous researchers are mostly only appropriate when the number of groups is large. 

In contrast to the conclusions in Bala et al. (2009) and Carrington and Schulen-

berg (2005) that youth crime did not change after the YCJA, this paper finds that 

mischief (damaging or destroying something that does not belong to the youth, e.g. 

damaging school furniture, or writing graffiti) increased significantly among boys af­

ter the YCJA. This is true both in terms of the percentage of offenders (youth that 

committed mischief in the past 12 months) and in terms of the percentage of repeat 

offenders (youth that committed mischief at least 3 times in the past year). This find­

ing is consistent with the predictions of economic theory, i.e. both "deterrence" and 

"incapacitation" hypotheses suggest that minor crime will increase after the YCJA2. 

The evidence on other types of youth crime, such as violent crime, drug offences 

or impaired driving, is less conclusive. For example, the empirical analysis shows 

that violence decreased among 14/15 year olds, but increased among 16/17 year olds. 

This could be due to the relatively low violence rates among Canadian youth (i.e., 

a small sample problem) and/or that the self-reported violence crime measures used 

in the paper do not differentiate levels of severity of the violent crime - a first-time 

minor assault offender is likely treated differently from a multiple-time aggravated as­

sault offender (Carrington and Schulenberg (2005)). Moreover, this is also consistent 

with the predictions of economic theory - "deterrence" and "incapacitation" work in 

opposite directions for more serious crime, such as violent crime. 

The contribution of this research is two-fold. First, existing evidence on how 

YCJA affected youth crime is largely anecdotal or descriptive. It is necessary to have 

2Author's own calculation using the Uniform Crime Reporting Survey (UCR) data shows that 
more than 90% of mischief incidents are relatively minor, i.e. mischief under $5,000. 
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a more rigorous examination of this question. Second, the majority of existing studies 

rely on official crime data (e.g. the UCR), which capture only part of actual levels of 

youth crime. Thus, it is useful to also look at other data sources, such as self-reported 

youth crime as in this paper. 

Section 4.2 provides a portrait of youth crime trends in the past thirty years and 

briefly explains the background for the YCJA. Section 4.3 reviews related literature. 

Section 4.4 discusses three alternative crime data sources - official, perpetrator self-

report and victimization data. Data used in this analysis are described in Section 

4.5. An outline of the identification strategies is in Section 4.6. Empirical results are 

presented in Section 4.7. Finally, Section 4.8 concludes. 

4.2 Background 

4.2.1 Youth Crime Trends in Canada 

Figures 4.1-4.5 compare trends in police-reported youth and adult crime rates (num­

ber of youth/adults charged per 100,000 population) in the past thirty years. Figure 

4.1 shows that the rate of youth charged with any crime is higher than the rate of 

adult charged. Throughout most of the past thirty years, the trend of youth crime 

rate was closely in line with that of the adult crime rate. Crime rates started to 

climb up in the mid-1980s, reached peak levels in the early 1990s, and then started 

to slowly decline throughout the 1990s. The continuous decline in crime rates in 

the 1990s was also observed in the United States (Levitt (2004)). The rate of youth 

charged experienced two discrete changes following the two legislative reforms. First, 

it increased substantially right after the YOA replaced the Juvenile Delinquents Act 

(JDA) in 1984. Whether this increase was due to changes in police recording or 

charging practices or due to actual increase in youth crime is debatable (Carrington 
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(1999)). Second, there appeared to be a sudden dip in the rate of youth charged in 

2003. The general perception is that actual youth crime has not decreased since the 

YCJA (Bala et al. (2009); Carrington and Schulenberg (2005)). Therefore, this dip 

in the rate of youth charged more likely reflects the change of practices, i.e. diversion 

to extrajudicial measures, in the youth criminal justice system. 

Figure 4.2 shows the trends in violent crime rates. The youth violent crime rate 

was lower than the adult violent crime rate until in the mid-1980s when it took off 

and surpassed the adult rate. In the 1990s, the adult violent crime rate declined 

somewhat, whereas the youth violent crime rate remained at high levels. The rate of 

youth charged with violent crime increased sharply following the introduction of the 

YOA in 1984, but took a dip around 2003. The dip seen in 2003 may again be due 

to the YCJA's more lenient approach towards less serious violent crime. 

Figure 4.3 depicts the trends in property crime rates. The rate of youth charged 

with property crime is at least twice as high as the rate of adults charged with property 

crime. In the 1990s, declines in property crime rates occurred both among youth and 

adults, though the decline was more remarkable among youth. 

Trends in drug offence rates are illustrated in Figure 4.4. Before the mid-1990s, 

the youth drug offence rate was lower than the adult drug offence rate. The adult 

drug offence rate has been relatively stable over the past 20 years after declining 

sharply in the late 1970s and early 1980s. The youth drug offence rate, on the other 

hand, has increased several folds compared to the late 1970s. 

Thus, the decline in the total crime rate since the 1990s observed in Figure 4.1 is 

largely due to the decline in property crime rate. This is particularly so for youth. 

Figure 4.5 tracks the trends of mischief offence. The patterns of changes in mischief 

rates are remarkably close to those seen in Figure 4.3, i.e. the patterns of changes 

in property crime rates. This is not surprisingly, probably, because mischief is one 



86 

major type of property crime. 

Figure 4.6 shows that Canadian youth incarceration rate has been on a downward 

trend since the mid-1990s. This is consistent with the observation that youth crime 

rates were declining in the 1990s. In 2003, right after the YCJA came in to effect, the 

youth incarceration rate seemed to have decreased much further than what it would 

have been should it have followed its previous trend. The trend flattened out again 

after 2004. 

Figures 4.1-4.6 are not ideal for observing how youth crime rates have changed 

after the YCJA, because a large number of youth who would have been charged under 

the YOA but have been diverted to extrajudicial measures under the YCJA are not 

reflected in Figures 4.1-4.6. 

Figure 4.7 (duplicated from Figure 1 in Bala et al. (2009)) decomposes the rate 

of youth accused (1986-2007) into two components: the rate of youth charged and 

the rate of youth cleared otherwise (diverted by police). As seen in Figure 4.7, after 

the YCJA, the rate of youth charged decreased while the rate of youth diverted by 

police increased, suggesting that the rate of youth chargeable may have increased 

or decreased or remained constant after the YCJA. Bala et al. (2009) claim that 

recorded youth crime has not increased since the YCJA. However, they only look 

at police reported aggregate statistics, which may have masked some effects of the 

YCJA that exist at a more disaggregated level. 

4.2.2 The Youth Criminal Justice Act 

The Youth Criminal Justice Act (YCJA) came into force on April 1, 2003 (enacted 

in February 2002), replacing the Young Offenders Act (YOA) which had been in 

place since April 2, 1984. An important goal of this reform was to reduce Canada's 



87 

over-reliance on the use of courts and custody in dealing with young offenders, es­

pecially non-violent offenders. This goal reflects the perception by the Parliament 

that community-based measures are more effective for dealing with young offenders 

and that under the YOA Canada was making excessive use of expensive and often 

ineffective court-based and/or custodial measures. 

More specifically, as stated in Section 39 (1) of the YCJA, a youth justice court 

shall not commit a person to custody ... unless 

(a) the young person has committed a violent offence; [or] 

(b) the young person has failed to comply with non-custodial sentences; [or] 

(c) the young person has committed an indictable offence for which an adult would 

be liable to imprisonment for a term of more than two years and has a history that 

indicates a pattern of findings of guilt ... or 

(d) in exceptional cases where the young person has committed an indictable 

offence, the aggravating circumstances of the offence are such that the imposition of 

a non-custodial sentence would be inconsistent with the purpose and principles set 

out in section 383. 

Thus, the YCJA intends to reduce the use of courts and custodial sentences for 

the majority of the young offenders, except for the relatively small number of violent 

offenders, repeat offenders, and those who fail to comply with non-custodial sentences. 

The applicable age range under the YCJA remains 12 to 17, which is the same as 

under the YOA. 

Consistent with its objectives, the YCJA resulted in substantial reductions in the 

use of courts and in the number of youth in custody. As of 2006, 42% of apprehended 

youth suspects eventually faced police charging, down from 56% in 2002. During 

the first year under the YCJA, the number of custodial sentences declined by 44% 

3See Appendix C.l for the content in Section 38 of the YCJA. 
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compared to the last year under the YOA. By 2004/2005, the number of incarcer­

ated youth population decreased by over 50% since the YCJA came into force (Bala 

(2007)). 

4.3 Literature Review 

To the author's knowledge, no other economic research that evaluates the outcomes 

of the YCJA has been made available. There are some published studies in other 

disciplines, e.g. criminology, law and sociology. However, most of these publications 

use official data, provide descriptive analysis and focus on assessing how practices 

in the Canadian youth criminal justice system have changed in response to the new 

policy regime. 

Most recently, Bala et al. (2009) use data from a number of official sources4 to 

assess the impact of the YCJA five years after it came into force. They conclude 

that the YCJA has brought about significant reductions in the use of youth court, 

youth custody and the related expenditures in the youth justice system. However, 

they claim that recorded youth crime has not increased in the YCJA. 

Sprott (2001) and Department of Justice Canada (2004) provide some general 

background for the enactment of the YCJA. Bala (2007) provides a survey of how the 

diversionary provisions of the YCJA are being applied, and reviews how the courts 

are interpreting the detention and sentencing principles in the YCJA. It includes a 

discussion of the way in which the Convention on the Rights of the Child has affected 

the treatment of juvenile offenders in Canada's courts. 

Using the 1986-2003 UCR Survey, Carrington and Schulenberg (2005) examine the 

extent to which police charging practices with young persons are changing in response 

4These data sources are Uniform Crime Reporting Survey, Youth Court Survey, Integrated Crim­
inal Court Survey, Corrections Key Indicators Report and Youth Custody and Community Services 
Survey. 
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to the YCJA. They find that the YCJA has been remarkably successful in bringing 

about changes in police charging practices with young persons which are consistent 

with its objectives, principles and provisions. In 2003, there was a substantial re­

duction at the national level and in most provinces and territories in the number of 

young persons charged or recommended by police to be charged, and a corresponding 

increase in the use of extrajudicial measures with apprehended young persons. Levels 

of charging were reduced in 2003 by more than one-third for minor offences such as 

theft under $5,000, while levels of charging for serious property and violent offences 

(other than common assault) decreased only slightly. They also conclude that there 

is no evidence of an increase at the national level in youth crime in 2003. However, 

as they recognize, changes in reported annual rates of chargeable young persons do 

not necessarily mirror changes in levels of actual youth crime, because only a small 

proportion of youth crimes are reflected in UCR statistics. In addition, UCR data 

understate the rates of youth involved in less serious offences because only the most 

serious offence is counted when a youth is chargeable with several incidents. 

Using 1991/2 - 2003/4 data provided by the Canadian Centre for Justice Statistics, 

Doob and Sprott (2005) focus on the use of custody and attempts to answer the 

question: Was there a reduction in the use of custodial sentences in the first year 

of the implementation of the Youth Criminal Justice Act which can reasonably be 

attributed to the change in legislation itself? They conclude that there is strong 

evidence that equivalent cases under the YCJA are less likely to receive a custodial 

sentence than under the YOA and this change is more dramatic for minor cases than 

for serious cases, largely due to the fact that minor cases are much less likely to be 

referred to courts and found guilty. 
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4.4 Three Potential Data Sources: Official, Perpetrator Self-report and 

Victimization Data 

Until the mid-1900s, research on crime relied almost entirely on official data, such as 

police, court and prison records. Official data necessarily paint only partial pictures of 

crime in a society, because a substantial amount of crime is not reported to or recorded 

by law enforcement entities. This is the so-called "dark figure of crime" (Biderman 

and Reiss, Jr. (1967)). Using victimization survey data, Frank and Carrington (2007) 

suggest that fewer than 25% of young offenders are recorded in the UCR statistics. 

Also using victimization survey data, Mihorean et al. (2001) note that almost 60% 

of victimization incidents are not reported to police. Furthermore, official data often 

are only available in aggregate counts and lack specific details of individual crime 

incidents (Cantor and Lynch (2000)). 

Recognizing the shortcomings of official data, some scholars (Porterfield (1943); 

Porterfield (1946); Wallerstein and Wyle (1947); Biderman and Reiss, Jr. (1967)) 

began to publish studies based on surveys of criminals and victims in the mid-1900s. 

The availability of detailed information in criminal or victim reported data greatly 

expanded the range of crime information that can be studied by researchers and 

enhanced our understanding of the causes and consequences of crime. For example, 

criminal reported information may help researchers focus on the social determinants 

of crime and therefore suggest possible preventative measures. Victimization data 

may help us identify the most vulnerable group and better estimate the costs born 

by victims, particularly non-monetary costs (Cantor and Lynch (2000)). 

Though criminal or victim reported data can uncover much of the hidden crime 

that fails to be recorded by the police, there remain concerns of under-reporting. This 

is particularly so for criminal self-reported data. Golub et al. (2002) mention that 
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offenders may "fail to recall events", "be confused by the questions", hide information 

out of "fear of legal consequences" in spite of "reassurances of confidentially", "distort 

their answers to impress the interviewers", or purposefully "undermine efforts to 

improve the efficiency of policing". For victimization data, under-reporting might 

also be considerable when it comes to sensitive incidents or memory decay. 

Other criticisms of perpetrator self-report and victimization data include the rep­

resentativeness in the selection of delinquency items (Gibbons (1979)) and the fact 

that the response categories are often truncated (Elliott and Ageton (1980)). Trun­

cated responses may be problematic when a small percentage of the population com­

mit a disproportionately large number of serious offences (Elliott and Ageton (1980)) 

or when a small number of victims account for a relatively large portion of victimiza­

tion (Sparks (1981); Nelson (1980)). 

Nevertheless, as Thornberry and Krohn (2000) state, the perpetrator self-reporting 

and the victim reporting "methodology has become much more sophisticated in de­

sign, making it more reliable and valid and extending its applicability to a myriad of 

issues" and it "continues to advance". 

4.5 Da ta 

The main data used in the paper are Cycle 3, 4, 6 and 7 of the NLSCY5. The 

NLSCY started in 1994 and is an on-going longitudinal survey of factors that influ­

ence Canadian children's social, emotional and behavioural development over time. 

The survey is conducted biennially by Statistics Canada and sponsored by Human 

5Cycle 5 of the NLSCY was conducted between September 2002 and June 2003, which encom­
passed the period right before and after the YCJA came into force (April 1, 2003). To facilitate a 
more clear pre- and post- comparison of the Canadian youth crime rates, I leave out Cycle 5 in the 
analysis. 
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Resources and Social Development Canada. The target population is civilian, non-

institutionalized residents living in Canada's ten provinces. Excluded are residents of 

the Yukon, Nunavut and the Northwest Territories, people living on Indian reserves, 

full-time members of the Canadian Armed Forces and inmates of institutions, i.e., 

incarcerated youth. 

In each of these four cycles, 12-17 year old youth were given a short booklet 

comprising a battery of questions on their participation in delinquent or criminal ac­

tivities in the past 12 months, along with other questions of private nature. To ensure 

confidentiality, the youth completed these questionnaires in private (away from par­

ents and interviewers) and returned the booklet in a sealed envelope to the Statistics 

Canada interviewer. Based on a summary of field surveys, Harrison (1995) suggests 

that less-confrontational interview procedures, such as self-administered question­

naires, are more likely to yield honest self-report delinquency. Studies also show that 

juveniles are more likely to validly self-report their delinquent behaviour than adults 

(Junger-Tas and Marshall (1999)). 

I group these self-reported delinquency questions into five broad categories: 1) 

property crime (including mischief and theft); 2) violent crime (including assault and 

weapon possession); 3) drug-related offence (including drug trafficking, marijuana use, 

and other drug use); 4) gang membership; and 5) impaired driving.Table 4.1 lists the 

actual survey questions. Based on the categorical responses6 to these questions, I 

6For most questions, the categorical responses available for respondents to choose from are: 1. 
Never; 2. Once or twice; 3. Three or four times; 4. Five times or more. A few exceptions are weapon 
possession, gang membership, marijuana use, other drug use. The weapon possession question is 
different in Cycle 6 and 7 from Cycle 3 and 4. It is not possible to extract repeat offending information 
in a comparable manner before and after the YCJA. The available responses to the gang membership 
question are: 1. Yes; 2. No. The response categories for the marijuana use question are: 1. I have 
never done it; 2. I have done it, but not during the past 12 months; 3. A few times; 4. About 
once or twice a month; 5. About 1-2 days a week; 6. About 3-5 days a week; 7. About 6-7 days a 
week. The response categories for the four questions on other drug (hallucinogens, glue or solvents, 
downers etc., and ecstasy etc.) use are: 1. I have never done it; 2. I have not done it in the past 12 
months; 3. 1 or 2 times; 4. 3 to 5 times; 5. 6 to 9 times; 6. 10 times or more. 
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define two classes of binary dependent variables. The first class indicates whether a 

youth is an offender. For example, a youth is a theft offender if he/she stole something 

from a store or school during the past 12 months. The second class indicates whether 

a youth is a repeat offender, i.e. whether he/she committed a type of crime multiple 

times or whether he/she committed multiple types of crime. For most questions, a 

youth is defined as a repeat offender if he/she committed a crime at least 3 times in the 

past year7. For example, a youth is a repeat mischief offender if he/she intentionally 

damaged others' things for at least 3 times in the past 12 months. A repeat user of 

other drugs is a youth who used any of the four kinds of drugs for at least 3 times in 

the past 12 months. The aggregate dependent variables (Property Crime Offender, 

Violent Crime Offender, Drug-related Crime Offender) are coded 1 if any variable 

that belongs to that category takes the value 1. For instance, a youth is a violent 

offender if he/she indicated at least once for any of the assault (fight, attack or sexual) 

questions or for the weapon possession question. Similarly, a youth is a violent repeat 

offender if he/she indicated at least 3 times in any of the assault or weapon possession 

questions. 

Beginning in Cycle 5, cross-sectional weights are not available in the NLSCY any­

more. Thus, I use longitudinal weights and the corresponding longitudinal bootstrap 

weights in the data analysis. Bootstrap weights are supplied by Statistics Canada for 

researchers to take into account the complex survey design. 

To ensure that the respondent was at least 12 years old 12 months prior to the 

survey, I keep in the sample those youth who were at least 14 years old by December 

31 of each survey year (e.g., December 31, 1998 for Cycle 3 and December 31, 2000 for 

Cycle 4). I also consider 14/15 year old and 16/17 year old youth separately, because 

some questions (e.g., theft and impaired driving) are only available for 16/17 year 

7Marijuana use is an exception. A youth is denned as a repeat Marijuana user if he/she used 
Marijuana at least once a month in the past year. This is due to design of the survey question. 
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old youth and there are no 16/17 year old youth in Cycle 3. Therefore, I analyze the 

self-reported criminal activities of 14/15 year old youth using four Cycles (Cycle 3, 

4, 6 and 7) of data, and use three Cycles (Cycle 4, 6 and 7) for 16/17 year old youth. 

Quebec has long been known for its more pro-rehabilitation approach to juvenile 

crime compared to the rest of Canada (Trepanier (2004)). Switching to the YCJA 

may not impact Quebec as much as other provinces. The per capita rate of youth 

cases brought to court in Quebec is much lower than in other provinces, and unlike the 

rest of Canada this rate only declined somewhat after the YCJA (Bala et al. (2009)). 

Thus, I exclude Quebec in the baseline analysis, but use Quebec as a comparison group 

for the rest of Canada in the robustness checks. I also exclude from the sample those 

youth who did not answer any of the these delinquency questions under consideration. 

About 25% of the 14/15 year olds and 30% of the 16/17 year olds are discarded 

because of non-response. 

Appendix Table C.l presents a list of other data sources used in this paper. 

4.6 Identification Strategy 

The central task here is to evaluate how youth crime changed after the introduction 

of the YCJA compared to before. The available data at hand are several nationally 

representative cross-sections of Canadian youth who are at the same point in their 

lives during each of the NLSCY Cycles under consideration. For example, four 14/15 

year old cross-sections (Cycle 3, 4, 6 and 7) and three 16/17 year old cross-sections 

(Cycle 4, 6 and 7) are available for analysis. Cycle 3 and 4 are pre-YCJA and Cycle 

6 and 7 are post-YCJA. 

To account for any observable differences between these cohorts that may have 

contributed to the differences in their crime rates, one way to evaluate the change in 

youth crime after the YCJA is to estimate the following model: 



95 

yit = a + Xitp + POSTtl + r]it, t = l,2,...T (4.6.1) 

where yu denotes individual i's8 criminal behaviour in period t; Xit is a vector 

of individual characteristics or explanatory variables; POSTt is the policy variable, 

indicating whether the observation is before or after the policy change; and r\it — 

@t + eu, where 9t is a common group error, and e^ is an individual-specific error. T 

is the number of cross-sections or cycles used in the analysis. For example, T is 4 

(Cycles 3, 4, 6 and 7) for 14/15 year old youth and is 3 (Cycles 4, 6 and 7) for 16/17 

year old youth. 

Standard OLS regressions of equation 4.6.1 that do not account for the group-

specific error, i.e., 6t, will result in estimated standard errors that are biased down­

ward dramatically (Kloek (1981); Moulton (1990)). To correct for this bias, a few 

techniques have been applied widely in empirical research: i) feasible GLS; ii) stan­

dard error correction using the error covariance matrix proposed in Moulton (1990); 

and iii) STATA cluster command based on a robust covariance estimator developed 

by Liang and Zeger (1986). Donald and Lang (2007) show that these techniques 

are only appropriate asymptotically, i.e., when the number of groups goes to infinity 

(T —> oo). They propose, instead, a two-step procedure which is more appropriate 

when the number of groups is small. 

This paper employs the Donald-Lang two-step procedure (D-L procedure there­

after). A D-L two-step procedure modified to suit the question at hand is described 

below9. The first step estimates equation 4.6.2 below without a constant, where 

D = [D\,..., DT] is a set of year dummies. For example, for 14/15 year old youth, D 

represents four year dummies (year 1998, 2000, 2004 and 2006), or equivalently, four 

8 Note that i does not stand for the same individual when t changes. 
9 See Baker and Milligan (forthcoming) for another application of the D-L two-step procedure. 
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cycle dummies (Cycle 3, 4, 6 and 7). 

T 

ylt = XitP + J2 D^t + at (4-6.2) 

The second step estimates equation 4.6.3 below, where, \xt is a coefficient obtained 

from the first step for the year dummy Dt. 

I_it = a + POSTtl + 9t (4.6.3) 

Donald and Lang (2007) prove that under some general conditions, the t-statistics 

for the coefficient estimate 7 follows a t-distribution with (T — 2) degrees of freedom. 

Their Monte Carlo simulations also show that the two-step procedure outperforms 

conventional procedures used to correct for the group error. 

4.7 Empirical Results 

4.7.1 Descriptive Analysis 

Panel A of Table 4.2 presents the percentages of young offenders by age group and 

gender. For both 14/15 and 16/17 year old youth, boys are more likely to be offenders 

than girls. This is particularly true for violent crime. For all violent crime measures, 

boys are 2-3 times as likely to be an offender as girls. One exception is drug-use. 

Boys and girls are almost equally likely to be drug users. However, girls seem to be 

less likely to sell drugs than boys. 16/17 year old youth are more likely to commit 

mischief and drug offences than their younger counterparts. However, the age effect 

is not apparent for violent crime or for gang membership. 

Panel B of Table 4.2 reports the percentages of young repeat offenders. For the 

same crime, the percentage of repeat offenders is much lower than that of offenders. 

The general patterns in comparisons between boys and girls and between the two 
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age groups are similar to in Panel A. The means of dependent variables by year are 

available in Appendix Tables C.2 (14/15 year olds) and Appendix Table C.3 (16/17 

year olds). 

Appendix Table C.4 provides the means of independent variables for both age 

groups. Because boys and girls are often different in their propensity to commit 

crime (Levitt and Lochner (2001)), gender is controlled for whenever the full sample 

is being considered. Region of residence might matter as there might be regional 

differences in policies and other social conditions (Levitt and Lochner (2001)). Crime 

rates may be different in urban areas from rural areas (Ouimet (1999)). Children 

in lone-parent families may be more likely to commit crime than children in two-

parent families (Antecol and Bedard (2007)). Number of siblings is also included. 

More siblings may mean more limited resources for each child. The age of Person 

Most Knowledgeable (PMK) is also included. Family socio-economic status, such as 

household income and parental education are also important determinants (Dooley 

and Stewart (2004)). Finally, I also include province-level official unemployment rate 

to control for local economic conditions (Mocan and Rees (2005)). 

4.7.2 Multivariate Analysis 

Table 4.3 reports the baseline results from the second step of the D-L procedure, 

i.e. effects of the YCJA on the percentages of young offenders (Panel A) and young 

repeat offenders (Panel B) in Canadian provinces other than Quebec. These second 

step results are weighted by the sum of longitudinal individual weights by cycle10. 

10Results from the first steps are presented in Appendix Tables C.5-C.8. Bootstrap weights are 
applied to account for the complex survey design. For example, Appendix Table C.5 shows that for 
14/15 year old boys coming from a lone parent family is connected to a higher probability of sexual 
offence and a higher probability of drug-related offences. Higher household income is associated 
with a lower probability of committing assault. Higher socio-economic status, measured by higher 
household income or higher level of PMK's education, is associated with higher probabilities of 
drug offences. For 14/15 year old girls, coming from a lone parent family is also connected to 
higher probabilities of drug offences. However, higher PMK's education level is correlated with 
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The most striking evidence in Table 4.3 is a large increase in mischief after the 

YCJA. Panel A shows that the percent of 14/15 year old male mischief offenders 

increased by 10 percentage points after the YCJA. Given that the mean mischief rate 

for 14/15 year old boys was 17% in 1998 and 15% in 2000 (see Appendix Table C.2), 

this change is dramatic - a relative increase of about 60%. Similarly, the percent of 

16/17 year old male mischief offenders increased by 11 percentage points, a relative 

increase of 46% compared to in 2000 when 24% of 16/17 year old boys were mischief 

offenders (see Appendix Table C.3). Panel B shows that the percentage of mischief 

repeat offenders, i.e. those who committed mischief at least 3 times in the past year, 

increased by 2.5 percentage points among 14/15 year old boys. This is an increase 

of around 90% relative to the two periods before the YCJA - the percentage of male 

repeat mischief offenders was 2.6 in 1998 and 2.9 in 2000. 

The effect of the YCJA on the percentage of female mischief offenders and repeat 

offenders is positive, though not significant. In Canada, female youth are much 

less likely than their male counterparts to be sentenced to custody (Taylor-Butts 

and Bressan (2008)). If deterrence effect is small when the probability of receiving 

sanction is low, then further reducing the probability of sanction, i.e. reducing the 

use of custody, may not have a noticeable effect on the percentage of female youth 

offenders. In addition, even if there was truly an increase in the percentage female 

mischief offenders, it might not show up in these results if female offenders are more 

likely to underreport their criminal activities than male offenders due to, say, social 

stigma (Golub et al. (2002)). 

Note that when pooling 14/15 year old boys and girls together and controlling for 

gender, the effect of YCJA on mischief is again positive and significant, both in terms 

lower probabilities of drug offences and mischief, and higher household income is linked with a lower 
probability of violent crime for 14/15 year old girls. Appendix Table C.6 shows the first-step results 
for 16/17 year old offenders. Appendix Tables C.7 and C.8 report the first-step results for 14/15 
and 16/17 year old repeat offenders, respectively. 
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of the percentage of offenders and the percentage of repeat offenders. 

The evidence on violent crime is mixed. After the YCJA, there appears to be a 

decrease in the percentage of 14/15 year old female violent offenders, but an increase 

in the percentage of 16/17 year olds male and female violent offenders. The effect of 

the YCJA on the percentage of violent repeat offenders is not significant for 14/15 year 

olds. But the percentage of 16/17 year old male assault repeat offenders increased by 

2 percentage points after the YCJA11. These mixed findings for violent crime might 

be because these survey questions cannot necessarily separate minor from serious 

violent offenders. Under the YCJA, minor violent offenders are treated more leniently, 

whereas serious violent offenders are intended to be treated more punitively, than 

under the YOA. 

As one can see in Panel A of Table 4.3, the effect of the YCJA is not significant 

for the percentage of gang members, drug offenders or impaired drivers. In Panel B, 

there appears to be a 2.7 point decrease in the percentage of 14/15 year olds that 

committed at least two types of crime. For 16/17 year old boys, there is a 2.3 point 

decrease in the percentage of repeat users of drugs (mostly hard drugs) and a 2.2 

point drop in the percentage of frequent impaired drivers. 

To summarize, the results reported in Table 4.3 show that after the YCJA mischief 

offenders and repeat offenders increased dramatically among boys. The changes in 

violent offenders and repeat offenders are not as clear. There appears to be some 

degree of decrease in the percentage of repeat offenders of other crime, such as hard 

drug using and impaired driving. 

11 Due to the relatively low incidences of violent crime repeat offence, a considerable number of 
cells in Panel B of Table 4.3 are suppressed by the Research Data Centre, making it harder to tell 
whether the percentage of violent repeat offenders increased or decreased after the YCJA. 
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The results presented in Section 4.7.2 are simple before-after comparisons of Canadian 

(excluding Quebec) youth crime rates controlling for the observed socio-demographic 

characteristics of different cohorts. These comparisons can uncover the causal effects 

of the YCJA on Canadian youth self-reported crime rates only if there are no un­

observed factors that are confounded with the effect of the youth criminal justice 

policy change. This may not necessarily be true for a number of reasons. First, for 

different cohorts, i.e. youth from different NLSCY cycles, there may be unobserved 

differences in their tendency towards committing crime (e.g., differences in ability or 

preferences). Simple before/after comparisons will not be able to disentangle these 

unobserved cohort differences from the effect of the YCJA. Second, there may be 

other national-level policies that the author is not aware of and that may have taken 

place around the same time as the YCJA and that may also have an effect on youth 

crime. Simple before-after comparisons also cannot remove these potential confound­

ing effects. Third, there may also be the possibility that different Canadian provinces 

had their own policy changes during the period 1998-2006, that also affected youth 

crime. Controlling for time-invariant region fixed effects as in Section 4.7.2 is not 

sufficient if provincial policies have changed during the period 1998-2006. 

To address these concerns, the following robustness checks were implemented. 

First, I check the robustness of the results for different types of crime by controlling 

for the corresponding adult crime rates in the first step of the D-L procedure. That 

is, I check whether the results are robust conditional on the general crime trends in 

the society. The main results as presented in Table 4.4 remain essentially the same 

as in Section 4.7.2. 

Second, to address the concern that different provinces may have different policy 
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changes during the period 1998-2006,1 insert a full-set of region-year interaction terms 

(3 regions x 4 years = 12 interaction terms) in the first step of the D-L, instead of 

only time-invariant region fixed effect terms. Then I regress in the second step the 

coefficients of the 12 interaction terms against a constant and the POST variable to 

obtain the estimates of the YCJA effect. Here the regressions are weighted by the 

sum of weights by Region-Year, instead of by year as in Tables 4.3 and 4.4. Again, 

the results (Table 4.5) are similar to the baseline results in Section 4.7.2. 

Third, I implement a specification that controls for both adult crime rates and 

region-year interactions. Again, the main results (Table 4.6) are virtually unchanged. 

Fourth, I use the D-L two-step version of the difference-in-difference (DID) strat­

egy to address the potential concerns of unobserved cohort differences and any other 

national policy changes. To use the DID strategy, a comparison group is needed. The 

comparison group should have been exposed to the same policy and social environ­

ment changes during the period 1998-2006, with the exception of the regime change 

from the YOA to the YCJA. The identification assumption is that in the absence of 

the change from the YOA to the YCJA, the comparison and treatment groups should 

have had the same changes in their crime rates after April 1, 2003 when the YCJA 

came into force. Here, I consider two candidates for the comparison group. First, I 

use Quebec as a comparison group for the rest of Canada. Though the YCJA is a na­

tional policy which is also applicable in Quebec, the changes in Quebec are expected 

to be smaller than in the rest of Canada, due to the more rehabilitative approach al­

ready entrenched in Quebec before the YCJA (Bala et al. (2009); Trepanier (2004)). 

Table 4.7 presents the second step results. Though the effect of the YCJA on the 

percentage of male mischief offenders is not significant, it remains large and signifi­

cant when pooling male and female mischief offenders. The insignificant coefficients 

for boys may be because the smaller number of observations available in Quebec -
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only about 200+ in each year. A large portion of the results on percentage repeat 

offenders have been suppressed by the RDC due to confidentiality reason. Second, 

I consider a younger Canadian cohort who are below the minimum enforcement age 

of the YOA and the YCJA, i.e. 12 years old. Of the crime measures considered in 

this paper, the gang membership question12 is asked to 10-11 year old youth as well. 

Because there are no 10-11 year old youth in Cycle 7 of the NLSCY, I use Cycle 3, 4 

and 6 and compare 14/15 year old (treatment group) with 10-11 year old (comparison 

group) Canadian youth. The second-step results from the D-L procedure are shown 

in Table 4.8. Consistent with the findings in Section 4.7.2, no effect of the YCJA is 

found on the percentage of youth gang members. 

Fifth, as mentioned earlier in Section 4.5, 25% of the 14/15 year olds and 30% of 

the 16/17 year olds are discarded because of non-response to the crime questions of 

interest. If the discarded observations are systematically different from those remain­

ing in the sample, i.e. the selection is not random, then failing to account for this 

non-random selection may result in biased results (Heckman (1979)). To address this 

concern, I implement in the first step the Heckman's selection model instead of the 

simple OLS and use in the second step the year dummy coefficients obtained from 

the Heckman's selection model to estimate the effect of the YCJA. Table 4.9 sum­

marizes the second step results. The strong effect of the YCJA on the percentage of 

male mischief offenders remains, though the effect on the percentage of male mischief 

repeat offender becomes insignificant. 

Finally, the results presented so far focus on the prevalence (percentage of offenders 

or repeat offenders) and variety (percentage of offenders who commit multiple types 

of crime) of crime. The results on the percentage of offenders may not be generalized 

12However, the gang membership question wording is slightly different for 10-11 year old youth. 
The question for 10-11 year old youth is: During the past 12 months, were you part of a group that 
did bad things? 
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to the incidence of crime in the society, because a small number of offenders may 

account for a large share of the crime incidences in the society. Even if there is a 

large increase in the percentage of offenders, there may actually be a decrease in the 

total number of incidents if the average number of offences committed by the most 

serious offenders decreases by a lot. The results on the percentage of repeat offenders 

can only to a limited degree capture this bias. 

To get a closer look at this issue, I present in Table 4.10 estimates of the per­

centage of mischief offenders in the truncated top response category (percentage of 

offenders who committed mischief at least 5 times in the past 12 months), the av­

erage number of mischief offences in the population, the average number of mischief 

offences in the top response category, and the percentage of incidents accounted for 

by the top response category. These estimates presented in Table 4.10 assume that 

the frequencies of mischief offences follow a Pareto distribution (Kleiber and Kotz 

(2003)), with a Cumulative Distribution Function (CDF) characterized by equation 

4.7.1 and a Probability Density Function (PDF) characterized by equation 4.7.2: 

Fix) = 1 - (—)~a, x>xo>0 (4.7.1) 
x0 

f{x) = ^ £ , x>x0>0 (4.7.2) 

where x denotes the number of offences committed by an individual, x0 is a scale 

or the minimum possible value of x, a is a shape parameter measuring the heaviness 

of the right tail. Rearranging equation 4.7.1 provides the following equation: 

ln[l — F(x)] = alnxo — alnx (4.7.3) 

Let y = ln[l — F(x)], 7 = alnx0, and 8 = —a. We arrive at the following equation: 
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Iny = 7 + Olnx (4.7.4) 

where y is the probability that the number of offences is at least x. Equation 4.7.4 

can be estimated using OLS. From 7 and 8, we can recover £Q and a, therefore the 

CDF and PDF. 

Table 4.10 reports the estimates for 14/15 year olds and for 16/17 year olds. 

Within each age group, three different sets of estimates are reported - a set of estimates 

using all observations, a set using only observations before the YCJA and a set using 

only observations after the YCJA. 

The percentage of mischief offenders that committed at least 5 offences in the 

past year increased dramatically (0.8% to 1.8% for 14/15 year olds and 1% to 2.2% 

for 16/17 year olds) after the YCJA with the mean percentage of incidents in this 

category increasing only slightly. As a result, the percentage of mischief incidents 

committed by those offenders in this truncated response category also increased (13-

15% before the YCJA and 25-28% after the YCJA). These patterns are consistent 

with the main results presented in previous sections, i.e. mischief increased after the 

YCJA both in terms of prevalence and incidence. 

4.7.4 Discussions 

The biggest change brought by the YCJA is the reduced use of custody or incarcera­

tion on youth who commit relatively minor crime, e.g. mischief. In theory, there are 

two effects associated with this change: deterrence and incapacitation (Levitt (1998b); 

Tauchen et al. (1994); Grogger (1991); Cameron (1988); Witte (1980); Blumstein et 

al. (1978); Becker (1968)). Deterrence means that more severe punishment can lead 

to fewer offences, and incapacitation means that taking criminals into custody can 

remove them from the streets and therefore lower the incidence of crime activities. 
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Levitt (1998b) shows that the deterrence effect dominates incapacitation effect for 

minor crime, whereas the reverse is true for more serious crime. 

The deterrence hypothesis predicts that the YCJA will increase the occurrence 

of minor crime. If minor crime and severe crime are substitutable, the deterrence 

hypothesis also predicts fewer occurrences of more serious crime activities, such as 

serious violent crime. Assuming some minor crime offenders also commit some se­

rious crime, the incapacitation hypothesis suggests that the YCJA will increase the 

occurrence of all types of crime, because some offenders now at large would have 

been incarcerated under the YOA. Hence, the YCJA should lead to unambiguous 

increases in minor crime rates, but its effect on more serious crime is not clear due 

to the competing effects of deterrence and incapacitation. Thus, the empirical evi­

dence shown in this paper is largely consistent with the these predictions. Mischief 

as a most minor crime13 (Mihorean et al. (2001); Brantingham and Easton (1998)) 

increased dramatically after the YCJA, whereas no obvious patterns of changes are 

detected for other types crime. 

One question that one may ask might be: is the YCJA for better or for worse? 

The empirical results presented so far have not answered this question and a full 

assessment of the magnitudes of the costs and benefits of the YCJA is beyond the 

scope of the current paper. However, it is possible to pinpoint a few areas worth 

considering when one attempts to conduct a full cost-benefit analysis of the YCJA. 

The results shown in Section 4.7.2 and 4.7.3 have established that, after the YCJA 

replaced the YOA, mischief increased significantly, particularly among boys. This 

increase in mischief offences may not be so worrisome if it is just part of the rebellious 

phase of a young teen growing up and will tame as the teenager matures. However, if 

it is a precursor of other more serious problems which have long-lasting implications, 

13Brantingham and Easton (1998) estimate that the property loss caused by an average incident 
of mischief is only about 28% of the loss caused by a theft or by breaking and entering. 
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then it could potentially be costly for the youth who engage in mischief in their 

teenage years. 

To get a closer look at this issue, I make use of the longitudinal feature of the 

NLSCY and investigate whether outcomes in early adulthood are connected with an 

individual's mischief behavior in teenage years. Table 4.11 reports the OLS regression 

results of a series of outcomes (post-secondary enrolment, numeracy score, teenage 

pregnancy, depression score and a few other scores measuring non-cognitive skills) 

at age 20/21 on the same set of explanatory variables (measured at age 14/15) as 

considered earlier, as well as an indicator of whether the individual was a mischief 

offender at age 14/15. 

Panel A shows the results for boys. A 14/15 year old male mischief offender 

receives lower numeracy and is more likely to get others pregnant by age 20/21. 

However, the other outcomes at age 20/21, including post-secondary enrolment, de­

pression score and other non-cognitive skills, are not significantly associated with 

whether the male youth was a mischief offender at age 14/15. 

Results for girls are shown in Panel B. A 14/15 year old female mischief offender 

is about 30% less likely to be enrolled in a post-secondary institution by age 20/21. 

The other outcomes are not significantly correlated with mischief offender status at 

age 14/15. 

In Table 4.12, I consider the criminal activities of a group of individuals who were 

14/15 in 1998 and 22/23 in 2006. The results show that a male mischief offender at 

age 14/15 is 15% more likely to be an impaired driver at age 22/23. For girls, no 

significant correlations have been identified. However, when pooling boys and girls 

and controlling for gender, the coefficient in front of mischief offender status at age 

14/15 becomes significant in all three regressions - theft, assault and impaired driving. 

Tables 4.11 and 4.12 present highly preliminary correlational results, which suggest 
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possible long-term implications of engaging in minor crime such as mischief as a young 

teenager. These long-term implications could potentially be deleterious for these 

youth, who represent a non-negligible proportion (about 1/4 to 1/3) of the Canadian 

youth population. 

Furthermore, the cost of crime is not limited to the offenders themselves. Rather, 

a significant part of the cost of crime is its external cost to victims and society in 

general (Cohen (1998)), which in the case of property crime includes the value of the 

property lost during the incident and the pain and suffering endured by the victims. 

Brantingham and Easton (1998) estimate that an average incident of mischief costs 

$638 (in $1996). Using victimization data from the General Social Survey, Leung 

(2004) provides an estimate of the cost of pain and suffering from mischief. An 

average incident of mischief causes pain and suffering valued at about $2,500 (in 

$1999). 

The analysis is incomplete if we only consider the costs without considering the 

benefits associated with the YCJA. Due to the reduced use of incarceration, the YCJA 

is a much less expensive act compared to the YOA (Bala et al. (2009)). Sansfagon 

and Welsh (1999) refer to a study by the RAND corporation which shows that it 

costs families 7 times the amount in additional taxes to achieve a 10% reduction 

in youth crime through incarceration than through social development programs. 

Moreover, research shows that incarceration can be more deleterious for juveniles 

than for adults because juveniles "may be more susceptible to the negative effects of 

inmate subculture" (Cesaroni and Peterson-Badali (2005)). Howell (1997) argues that 

incarceration may increase the likelihood of school failure, which further contributes to 

more juvenile delinquency. There is also evidence (McAra and McVie (2007); Laub 

and Sampson (2003)) that the further a youth penetrates into the youth criminal 

justice system the less likely he/she will abstain from recidivism. 
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A well-informed assessment of whether the YCJA is a good or bad act requires 

paying close attention to the costs and benefits pointed out above. 

4.8 Conclusion 

Using 4 Cycles of the NLSCY, 2 Cycles before and 2 Cycles after the initiation 

of the YCJA in 2003, this paper performs before/after comparisons of the effect 

of YCJA on Canadian youth self-reported crime rates. By using the two-step D-L 

procedure proposed by Donald and Lang (2007), the empirical results in this paper 

account for common group errors that may exist in each of the NLSCY Cycles. The 

baseline results and a series of robustness checks show that mischief among Canadian 

youth, particularly boys, increased dramatically after the YCJA. Using official data 

(UCR), Taylor-Butts and Bressan (2008) also find that mischief rate (total accused) 

increased considerably - from 1997 to 2006 it increased by 46%. Since mischief is a 

very minor type of crime, this finding is consistent with both the "deterrence" and 

the "incapacitation" hypothesis. 

The results on other types of crime, such as violent crime, gang membership, drug 

offences and impaired driving, are less conclusive. For example, violent crime appears 

to have decreased among 14/15 year olds, but increased slightly among 16/17 year 

olds. These mixed findings may be because the violent crime questions in the NLSCY 

are not designed to differentiate less serious from more serious violent offenders, or 

because "deterrence" and "incapacitation" effects work in opposite directions for more 

serious crime. 

This paper also shows that engaging in mischief at age 14/15 is connected to a 

higher probability of participation in crime activities, as well as poorer non-criminal 

outcomes (post-secondary education, numeracy score, and teen pregnancy) at a later 

stage in these youth's lives (in their early 20's). Though these findings are preliminary 



109 

and should not be interpreted as causal relationships, they suggest some potential 

areas that may be worth further investigation in conjunction with other possible 

benefits and costs of the YCJA as discussed in Section 4.7.4. 

The results presented in this paper may be of value to policy makers who are in­

terested in making a well-informed evaluation of the YCJA's impact on the Canadian 

society six years after it came into force. 
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Table 4.1: NLSCY Self-complete Questions, 14-17 Year Old 

1. Property Crime 
1.1 Mischief 

During the past 12 months, about how many times have you intentionally damaged or destroyed anything that 
didn't belong to you (for example, damaged a bicycle, car, school furniture, broken windows or written graffiti)? 

1.2 Theft (Not Available for 14-15 Year Old Youth) 
During the past 12 months, about how many times have you stolen something from a store or school? 

2. Violent Crime 
2.1 Assault - Fight 

During the past 12 months, about how many times have you fought with someone to the point where they 
needed care for their injuries (for example, because they were bleeding, or had broken bones)? 

2.2 Assault - Attack (Not Available for 14-15 Year Old Youth) 
During the past 12 months, about how many times have you attacked someone with the idea of seriously hurting 

him/her? 
2.3 Assault - Sexual 

During the past 12 months, have you attempted to touch anyone in a sexual way while knowing that they would 
probably object to this? 

2.4 Weapon Possess ion 14 

During the past 12 months, about how many times have you carried a weapon for the purpose of defending 
yourself or using it in a fight? 

3. Gang Membersh ip 
In the past 12 months, were you part of a gang that broke the law by stealing, hurting someone, damaging 

property, etc.? 

4. Drugs 
4.1 Drug Trafficking 

During the past 12 months, about how many times have you sold any drugs? 
4.2 Tried Marijuana 

Which of the following best describes your experience with using marijuana and cannabis products (also known 
as a joint, pot, grass or hash) in the past 12 months? 

4.3 Tried Other Drugs 
4.3.1 In the past 12 months, how often did you do hallucinogens like LSD/acid, magic mushrooms? 
4.3.2 In the past 12 months, how often did you do glue or solvents? 
4.3.3 In the past 12 months, how often did you do drugs without a prescription or advice from a doctor: 

Downers, uppers, tranquilizers, Ritalin, etc.? 
4.3.4 In the past 12 months, how often did you do other drugs like ecstasy, crack, cocaine, heroin or speed, etc.? 

5. Impaired Driv ing ( N o t Available for 14-15 Year Old Youth) 
In the past 12 months, how many times have you operated a motorized vehicle (e.g., car, motorcycle, boat) after 

you have been drinking alcohol or doing drugs? 

14Note: This question is asked in Cycle 6 and 7. In Cycle 3 and 4, three separate questions are 
asked to the youth about whether they carried a: i) knife; 2) gun; and 3) stick/club in the past 12 
months. If a youth indicates he/she carried a knife, gun or stick/club in the past 12 months, then 
the weapon possession variable is coded 1, and 0 otherwise. 
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Table 4.2: Means of Dependent Variables, 1998-2006 

14-15 year old 16-17 year old 

Bo y s Girls Full Bo y s Girls Full 
Sample Sample 

A. Percentage of Offenders 

Property Crime 
Mischief 
Theft 

Violent Crime 
Assault - Fight 
Assault - Attack 
Assault - Sexual 
Weapon Possession 

Gang M e m b e r s h i p 
Drugs 

Drug Trafficking 
Tried Marijuana 
Tried Other Drugs 

Impaired Driv ing 

21.4 
21.4 
n.a. 
22.4 
11.6 
n.a. 
4.5 
15.2 
4.0 
22.1 
8.1 
20.9 
7.9 
n.a. 

11.9 
11.9 
n.a. 
8.0 
3.6 
n.a. 
1.3 
5.5 
2.9 
23.0 
5.0 
21.3 
9.5 
n.a. 

16.7 
16.7 
n.a. 
15.3 
7.7 
n.a. 
2.9 
10.4 
3.4 
22.6 
6.6 
21.1 
8.7 
n.a. 

39.9 
30.4 
25.3 
25.9 
10.7 
11.7 
4.9 
14.7 
3.1 
40.4 
14.4 
39.3 
17.9 
13.9 

25.0 
15.1 
15.8 
10.9 
4.2 
5.2 
0.7 
5.4 
1.4 
41.0 
7.2 
40.0 
14.8 
8.6 

32.4 
22.7 
20.5 
18.3 
7.4 
8.4 
2.8 
10.0 
2.2 
40.7 
10.8 
39.7 
16.3 
11.2 

B . Percentage of Repeat Offenders 

Property Crime 
Mischief 
Theft 

Violent Crime 
Assault - Fight 
Assault - Attack 
Assault - Sexual 
Weapon Possession 

Gang M e m b e r s h i p 
Drugs 

Drug Trafficking 
Tried Marijuana 
Tried Other Drugs 

Impaired Driv ing 
C o m m i t t e d A n y Crime Repeated ly 
C o m m i t t e d At Least 
Crime 
C o m m i t t e d At Least 

2 

3 

T y p e s 

T y p e s 

of 

of 

4.1 
4.1 
n.a. 
2.8 
1.9 
n.a. 
1.4 
n.a. 
n.a. 
13.1 
2.8 
11.9 
2.2 
n.a. 
15.8 
23.2 

12.4 

1.7 
1.7 
n.a. 
0.7 
0.4 
n.a. 
0.4 
n.a. 
n.a. 
11.6 
2.0 
10.2 
4.1 
n.a. 
12.4 
13.7 

7.1 

2.9 
2.9 
n.a. 
1.7 
1.2 
n.a. 
0.9 
n.a. 
n.a. 
12.4 
2.4 
11.1 
3.2 
n.a. 
14.1 
18.5 

9.8 

11.5 
7.6 
7.3 
4.1 
2.8 
2.2 
1.0 
n.a. 
n.a. 
26.4 
6.3 
25.0 
5.4 
5.1 
32.6 
42.5 

28.1 

6.0 
2.6 
4.5 
1.0 
0.7 
0.6 
-
n.a. 
n.a. 
19.2 
2.3 
17.4 
5.9 
2.6 
22.8 
29.0 

16.9 

8.7 
5.1 
5.9 
2.6 
1.7 
1.4 
0.6 
n.a. 
n.a. 
22.7 
4.3 
21.2 
5.6 
3.9 
27.6 
35.7 

22.4 

N 2,247 2,313 4,560 1,332 1,445 2,777 

Data Source: NLSCY Cycles 3, 4, 6 and 7. 
Note: 1. n.a. means that this variable is not asked to this age group in the survey. 

2. - means that this output is suppressed by Statistics Canada's Research Data Centre due to confidentiality 
considerations. 
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Table 4.8: Difference-in-Difference Estimates of the Effect of YCJA on the Per­
centages of Canadian Young Offenders Using 14/15 Year Olds as the Treatment 
Group and 10/11 Year Olds as the Control Group, Non-Quebec, 1998 - 2004 

Boys Girls Full Sample 

Gang Membership -0.8 1.4 0.3 
N 4,108 4,232 8,340 

Data Source: NLSCY Cycles 3, 4, 6 and 7. 
Note: 1. n.a. means that this variable is not asked to this age group in the survey. 

2. - means that this output is suppressed by Statistics Canada's Research Data 
Centre due to confidentiality reasons. 
3. *, ** and *** mean 10%, 5% and 1% level significance, respectively. 
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Table 4.10: Estimated Pareto Distributions of Youth Mischief Offences in the 
Past 12 Months, 1998-2006 

1 4 / 1 5 Year Olds 1 6 / 1 7 Year Olds 

Poo led P r e - Y C J A P o s t - Y C J A Poo led P r e - Y C J A P o s t - Y C J A 
Percent of Youth W h o 1.4% 0.8% 1.8% 1.8% 1.0% 2.2% 
C o m m i t t e d Mischief 5 
T i m e s or More 

Per Capita Mischief Of- 0.860 0.752 1.001 1.088 0.897 1.206 
fences in the Populat ion 

Per Capita Mischief 13.267 11.860 15.080 13.601 12.958 13.969 
Offences A m o n g Y o u t h 
W h o C o m m i t t e d Mis ­
chief 5 T imes or More 

Percent Mischief Of- 21.1% 13.0% 27.7% 22.3% 15.0% 25.0% 
fences C o m m i t t e d by 
Offenders W h o Commit ­
t ed Mischief 5 T i m e s or 
More 

Data Source: NLSCY Cycles 3, 4, 6 and 7. 
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Figure 4.1: Youth vs Adults Charged (per 100,000), All Crime 

123 

Youth Criminal Justice Act 

g & g i i g l l i l i i i i s f f l l i l i i 

— £» Adult Total Crime Rate O Youifa Toial Crime Raic 

Data source: Uniform Crime Reporting Survey (CANSIM Table 252-0014) 
Note: The rate of total persons charged (per 100,000) is calculated by using the total of adult (18 
years of age and over) and youth population (12 to 17 years of age) as the base. 

Figure 4.2: Youth vs Adults Charged (per 100,000), Violent Crime 

Youth Criminal Justice Act 

I | I | | I I 111 | 1111 I I 1 I H i H i 
Year 

—A- Adult Violent Crime Raic ^ ^ — Youth Violent Crime Rale 

Data source: Uniform Crime Reporting Survey (CANSIM Table 252-0014) 
Note: The rate of total persons charged (per 100,000) is calculated by using the total of adult (18 
years of age and over) and youth population (12 to 17 years of age) as the base. 
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Figure 4.3: Youth vs Adults Charged (per 100,000), Property Crime 

Youth Criminal Justice Act 

111111 I I111111111 111111 I i 
~ £* Aduit Property Crime Rate ^ ^ ^ YouibProiwny Crime Rate 

Data source: Uniform Crime Reporting Survey (CANSIM Table 252-0014) 
Note: 1. The rate of total persons charged (per 100,000) is calculated by using the total of adult 
(18 years of age and over) and youth population (12 to 17 years of age) as the base. 
2. Property crime here does not include mischief. 

Figure 4.4: Youth vs Adults Charged (per 100,000), Drug Offence 

Youth Criminal Justice Act 

I I E S I I 1 S I I 1 I | | 1 1 1 1 | 1 | I | | i I 1 I | I § I | 
Year 

— ^ Adult Drug-related Crime Rate « • • •» Youth Drug-related Crime Rate 

Data source: Uniform Crime Reporting Survey (CANSIM Table 252-0014) 
Note: The rate of total persons charged (per 100,000) is calculated by using the total of adult (18 
years of age and over) and youth population (12 to 17 years of age) as the base. 



Figure 4.5: Youth vs Adults Charged (per 100,000), Mischief 
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Youth Criminal Justice Act 

l l l l l l l l l l l 
Year 

- A- Adult Mischief Rate ' "'© Youth Mischief Rate 

Data source: Uniform Crime Reporting Survey (CANSIM Table 252-0014) 
Note: The rate of total persons charged (per 100,000) is calculated by using the total of adult (18 
years of age and over) and youth population (12 to 17 years of age) as the base. 

Figure 4.6: Youth Incarceration Rate 

Youth Criminal Justice Act 

1994 1995 1996 1997 

"Youth Incarceration Rate 

Data Source: Reproduced from Table 9 in Milligan (2008) and Table 5 in Calverley (2007). 
Note: 1) Incarceration rate is the average daily counts of remand, secure and open custody per 
10,000 youth aged 12 to 17 in the population. 2) Figures exclude Ontario and Nunavut for all 
reference years due to incomplete data. 
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Figure 4.7: Rates of police-reported youth crime, youth charged, and youth cleared 
otherwise; Canada, 1986-2007 

10,000 

9,000 
c 
| 8,000 
S 

^ 7,000 

£ 
g 6,000 

I 5,000 
o 
o 
I 4,000 o a. 
5 3,000 
ct 

2,000 

1,000 

0 

- Total chargeable youth (recorded youth crime rate) 

. - — ^ ^ S h - " ' ^ - ^ 
^ " V ^ " 

^ * > . Youth charged 

- - *" * ' 

Youth cleared otherwise 

" ' • ~ ^ - < - -

1987 1989 1991 1993 1995 1997 1999 2001 2t D3 2005 2007 

YCJA 

Figure is a duplicated from Bala et al. (2009). 
Data Source: Statistics Canada, Canadian Centre for Justice Statistics, Uniform Crime Reporting 
Survey 



Chapter 5 

Conclusion 

The three essays in this thesis use large-scale individual level survey data collected by 

Statistics Canada and the US Bureau of Labour Statistics during the past fifteen years 

to answer three research questions related to crime among children and youth. The 

first essay asks the question: What are the most important correlates of Canadian 

youth outcomes, including participation in various criminal activities and academic 

performance or aspiration? An extensive set of explanatory variables are examined, 

with the following variables found to be especially important for almost all youth 

outcomes considered in the essay: "cooperation" through in-class group activities, 

"peer" group effects, and parental supervision. 

The principal research question in the second essay is: Why is violence much 

more prevalent among American children than among Canadian children? Empirical 

analysis carried out in this essay shows that full-time maternal employment during 

the first three months post-birth increases violence significantly for these children 

and this effect is still present even after these children become teenagers. Consistent 

with the very different maternity leave policies in Canada and the US, American 

mothers are six times as likely to start working full-time within the first three months 

after giving birth. This difference in post-birth maternal employment accounts for a 

sizeable portion of the observed US-Canada violence gap among children and youth. 

Finally, the last essay addresses the question: What is the impact of the YCJA on 

Canadian youth crime rates? The baseline results and a series of robustness checks 
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show that the more lenient treatment of minor crime under the YCJA leads to a 

dramatic increase in mischief among Canadian youth, particularly boys. This finding 

should not be interpreted as suggesting that the YCJA has failed compared to its 

predecessor, the YOA. A well-informed assessment of the YCJA's success or failure 

requires paying close attention to all relevant costs and benefits brought by this policy 

change, such as those discussed in Section 4.7.4. 
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Appendix A 

Appendix for Chapter 2 

A. l Definitions of Dependent Variables 

• The first two dependent variables on academic performance are based on the 

child's teacher's answer to the question: Compared to the other students in the 

class you teach this student, how would you rate this students current academic 

achievement? 

— School Performance Below Average is a dummy variable coded 1 if the 

teacher answers Below the middle of the class but above the bottom or 

Near the bottom of the class. 

— School Performance Above Average is a dummy variable coded 1 if the 

teacher answers Above the middle of the class but not at the top or Near 

the top of the class. 

• The scaled math score is an equal interval score derived from the raw score for 

each combination of grade and test level. Scores on this variable increase as the 

child's grade level and ability increase. 

• The variable on the child's academic aspiration is the child's answer to the 

question - How far do you hope to go in school? - is university degree or above. 

• The criminal activity variables are defined according to the youth's answers to 

the questions listed in Table A.l. Each of these questions asks the youth about 
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one particular criminal activity in the past 12 months. The possible answers 

for the youth to choose from are Never, Once or twice, Three or tour times and 

Five times or more. The dependent variables are defined as follows: 

— Violent Crime is a dummy variable coded 1 if the youth's answer to any 

of questions 1 to 5 indicates at least once. 

— Engaged in Fights is a dummy variable coded 1 if the youth's answer to 

question 1 or 2 indicates at least once. 

— Property Crime is a dummy variable coded 1 if the youth's answer to any 

of questions 6-13 indicates at least once. 

— Engaged in Thefts is a dummy variable coded 1 if the youth's answer to 

question 6, 7 or 8 indicates at least once. 
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A.2 Appendix Tables for Chapte r 2 
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Table B.2: US Violence Rate by Race, Poverty Status and Family Structure 

Black 
Hispanic 
Non-black & Non-Hispanic 
White 
Poor 
Non-poor 
Intact 
Non-intact 

Bully ing, 4-11 year 

without oversample 
20.6 
17.1 
18.2 
18.1 
26.4 
16.9 
16.2 
24.6 

olds, 

With 

1994-2004 

oversa 
20.8 
18.1 
18.2 
18.1 
26.0 
16.9 
16.3 
24.1 

imple 

Fighting, 12-•14 year 

Without oversample 
31.0 
28.3 
19.7 
19.9 
26.5 
19.2 
18.0 
24.4 

olds, 

With 

1996-2004 

oversample 
26.6 
23.4 
19.7 
19.9 
26.3 
19.6 
18.3 
24.4 

Table B.3: Canada-US Violence Rate Comparison by Race, Poverty Status 
and Family Structure 

Bully ing, 4-11 year olds, 1994-2004 Fighting, 12-14 year olds, 1996-2004 

Black 
Aboriginal 
Hispanic 
Non-black & Non-aboriginal 
Non-black & Non-Hispanic 
White 
Poor 
Non-poor 
Intact 
Non-intact 

Canada 
14.0 
20.4 

11.2 

11.2 
16.5 
10.3 
10.3 
14.6 

US 
20.8 

18.1 

18.2 
18.1 
26.0 
16.9 
16.3 
24.1 

Canada 
_ i 

5.8 

6.9 

7.0 
11.6 
6.2 
5.5 
10.6 

US 
26.6 

23.4 

19.7 
19.9 
26.3 
19.6 
18.3 
24.4 

Note: 1. This number is suppressed for confidentiality reasons due to the small number of respondents represented 
by this statistic. 
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Table B.4: Means of Independent Variables 

Variable N a m e / D e f i n i t i o n 6-11 Year Old 

Canada 

44.0% 
1.4 
110.7 
6.0% 
40.9% 

37.6 
12.1% 
16.6% 
9.3% 
24.8% 
35.5% 
8.2% 

U S 

43.3% 
1.5 
107.5 
6.1% 
37.6% 

36.7 
14.2% 
32.2% 

12-14 Year Old 

Canada 

49.6% 
1.3 
160.2 
5.4% 
37.5% 

40.6 
14.5% 
15.1% 
9.6% 
26.0% 
33.8% 
8.7% 

U S 

43.4% 
1.5 
155.4 
5.2% 
35.6% 

39.9 
17.4% 
38.3% 

First child (=1 if the child was first born) 
Number of siblings 
Child age in months 
Low birth weight (=1 if birth weight of child j 5.5 lb) 
Mother has college or university degree (=1 if the mother has 
a college or university degree) 
Mother's age 
Lone mother (=1 if a single mother) 
Rural (=1 if residing in a rural area) 
Atlantic (=1 if residing in Atlantic provinces) 
Quebec (=1 if residing in Quebec) 
Ontario (=1 if residing in Ontario) 
Manitoba and Saskatchewan (=1 if residing in Manitoba or 
Saskatchewan) 
Alberta and British Columbia (=1 if residing in Alberta or 
British Columbia) 
Northeast (=1 if residing in Northeast region) 
Northcentral (=1 if residing in Northcentral region) 
South (=1 if residing in South region) 
West (=1 if residing in West region) 
Full-time work within 3 months after birth (=1 if the mother 
started to work full time within 3 months after birth) 
Number of observations 

22.2% 21.9% 

5.9% 

4,995 

18.9% 
34.7% 
30.0% 
16.4% 
30.0% 

2,394 

7.3% 

3,027 

18.1% 
35.2% 
29.8% 
16.9% 
29.3% 

1,618 

Note: A set of birth year dummies have also been included in the regressions, but are not reported here to 
conserve space. The 6-11 year old children were born during years 1983-1994 and the 12-14 year old children were 
born during years 1983-1992. 
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Appendix for Chapter 4 

C.l Section 38, PART 4 of the Youth Criminal Justice Act 

SENTENCING 

Purpose and Principles 

Purpose 

38. (1) The purpose of sentencing under section 42 (youth sentences) is to hold a 

young person accountable for an offence through the imposition of just sanctions 

that have meaningful consequences for the young person and that promote his or her 

rehabilitation and reintegration into society, thereby contributing to the long-term 

protection of the public. 

Sentencing principles 

(2) A youth justice court that imposes a youth sentence on a young person shall 

determine the sentence in accordance with the principles set out in section 3 and the 

following principles: 

(a) the sentence must not result in a punishment that is greater than the pun­

ishment that would be appropriate for an adult who has been convicted of the same 

offence committed in similar circumstances; 

(b) the sentence must be similar to the sentences imposed in the region on similar 

young persons found guilty of the same offence committed in similar circumstances; 

(c) the sentence must be proportionate to the seriousness of the offence and the 
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degree of responsibility of the young person for that offence; 

(d) all available sanctions other than custody that are reasonable in the circum­

stances should be considered for all young persons, with particular attention to the 

circumstances of aboriginal young persons; and 

(e) subject to paragraph (c), the sentence must 

(i) be the least restrictive sentence that is capable of achieving the purpose set 

out in subsection (1), 

(ii) be the one that is most likely to rehabilitate the young person and reintegrate 

him or her into society, and 

(iii) promote a sense of responsibility in the young person, and an acknowledge­

ment of the harm done to victims and the community. 

Factors to be considered 

(3) In determining a youth sentence, the youth justice court shall take into account 

(a) the degree of participation by the young person in the commission of the 

offence; 

(b) the harm done to victims and whether it was intentional or reasonably fore­

seeable; 

(c) any reparation made by the young person to the victim or the community; 

(d) the time spent in detention by the young person as a result of the offence; 

(e) the previous findings of guilt of the young person; and 

(f) any other aggravating and mitigating circumstances related to the young per­

son or the offence that are relevant to the purpose and principles set out in this 

section. 



2 Appendix Tables for Chapter 4 

Table C.l: List of Supplementary Data Sources 

D a t a Ti t le Source N o t e 

Canadian Adult Crime Rates by Province 
Canadian Youth Incarceration Rate by Province 
Canadian Unemployment Rate by Province 
Canadian Consumer Price Index 

CANSIM Table 2520014 
CANSIM Table 2510008 
CANSIM Table 2820086 Official unemployment rates 
CANSIM Table 3870007 
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Table C.4: Means of Independent Variables, 1998-2006 

14-15 year old 16-17 year old 

Male youth (%) 
Lone-parent family (%) 
Number of siblings 
Household income ($2003) 
Household Equivalent Income ($2003) 
PMK's age 
PMK has post-secondary degree (%) 

Region 
Atlantic provinces (%) 
Ontario (%) 
West (%) 

Live in rural area (%) 
Provincial unemployment rate (%) 

50.2 
19.5 
1.4 

84189 
40730 
43.4 
46.7 

10.4 
49.8 
39.9 
14.4 
6.7 

49.6 
22.4 
1.3 

86393 
42789 
45.3 
48.3 

10.5 
50.7 
38.8 
15.1 
6.4 

Data Source: NLSCY Cycle 3, 4, 6 and 7. 
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