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Introduction

Research on child and adolescent conduct
problems has proliferated over the past 15 years,
resulting in an extensive array of risk factors,
processes, and targets for intervention. To
capitalize fully on this extensive research base
and contribute effectively to public mental health,
the field now needs to take stock of what is
known about child and youth conduct problems.
In 1998, The National Institute of Mental Health
(NIMH) began a process known as “Taking Stock
of Risk Factors for Child/Youth Externalizing
Behavior Problems."” “Externalizing behavior
problems~ refers to a range of rule-breaking
behaviors and conduct problems, including
physical and verbal aggression, defiance, lying,
stealing, truancy, delinquency, physical cruelty,
and criminal acts. A diagnosis of conduct disorder
can be made when these conduct problems
become repetitive and persistent and occur in a
variety of settings, such as home, school, or
community (American Psychiatric Association,
1994). The “taking stock” process involves three
key objectives: (1) to identify and describe what is
known about risk factors and processes that
contribute to externalizing behavior problems; (2)
to identify gaps in our knowledge about risk
factors and processes; and (3) to describe the
kinds of research and research methodologies
needed to advance the field.

This report provides a summary of the first of
these objectives—describing what is known about
existing risk factors and processes that contribute
to externalizing behavior problems. To accomplish
this objective, four primary domains of risk were
identified: child characteristics; family factors and
processes; peer influences; the broader social
environment, communities, and schools.

Within each domain, leading experts were
convened in small groups (typically six to eight
experts) to summarize the risk factors and
processes. (A list of experts involved in these
groups is included at the beginning.) Each group
met for a day and a half to discuss which factors
were most well-documented and “known” by the
field. Through a consensus process, each small
group “took stock” and identified the most well-
established risk factors and processes in a given
domain. To document these factors, each expert
was asked to identify, evaluate, and summarize a
minimum of three key references for each factor.
All evaluations used a framework developed by
Kraemer et al. (1§97) to describe three types of
risk factors. At the most basic level, factors can be
correlates when shown to occur concurrently with
externalizing behavior problems. Next, factors
that are found to reliably precede behavior
problems can be described as predictive risk
Jfactors. Finally, factors that can be manipulated
through experimentation or-intervention and
shown to lead to changes in behavior problems
can be described as causal risk factors. 1t is
important to note that this framework also
implies a “developmental course” to risk factor
research. Once factors are found to be correlated
with outcomes, further research should document
the potential for prediction and, ultimately, the
potential for causation. Causal risk factors then
become the empirical foundation for building
effective interventions.

This report provides a summary of expert
consensus and evaluation of what is currently
known about the factors and processes that
contribute to the initiation, enhancement,
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prevention, and termination of conduct problems
in children and youth. Specific information about
the research studies that document these findings
can be found in the accompanying tables.
Although in some cases more than or fewer than
three references were evaluated, in general, the
tables were limited to three entries per factor.

It is important to note that this summary is not
intended to be a complete literature review of all
factors related to externalizing behavior problems
and conduct disorder. Instead, the summary
provides an integrated overview of what experts
in the field regard as the most well-studied factors
and processes and further evaluates these factors
in terms of their status as correlates, predictive
risk factors, or causal risk factors. The objective of
the summary is to document what is known about
externalizing behavior problems and conduct
disorder in order to highlight what causal risk
factors are already known and can be used in
interventions, as well as which factors need
further research to document their potential for
prediction and causation. The expert consensus
and evaluation process used to develop this
summary was considered a richer and more
expeditious route to accomplishing this objective
than a comprehensive literature review. In
addition, this summary is limited to research on
child and adolescent externalizing behavior
problems and conduct disorder. Although there is
some overlap between externalizing behavior
problems and violence, the current summary is
not intended as a complete review of all forms of
youth aggression, violence, and antisocial
behavior. Readers interested in this broader field
of research are referred to recent reviews and
edited volumes (Coie & Dodge, 1997; Loeber &
Farrington, 1998; Stoff, Breiling, & Maser, 1997;
U.S. Department of Health and Human Services,
2001).

Development of Externalizing
Behavior Problems

Before reviewing the status of risk factors, it is
important to consider how externalizing behavior
problems change over development. In the past 20
years, several longitudinal studies have provided
a picture of the changing forms of aggression and
conduct problems from early childhood through
adolescence (Cairns & Cairns, 1994; Loeber,
Farrington, Stouthamer-Loeber, Moffitt, & Caspi,
1998; Patterson, Reid, & Dishion, 1992). Their
findings converge to suggest that no single child
characteristic or situation can account for the
development of externalizing behavior problems.
Rather, these problems result from interactions
between characteristics of the child and situations
within the family, peer group, school, and
community. Some research suggests that there are
two entry points to developing externalizing
behavior problems—in early childhood and in
early adolescence—with potentially different
patterns of risk factors associated with each
(Bartusch, Lynam, Moffitt, & Silva, 1997;
Hinshaw, Lahey, & Hart, 1993; Moffitt, 1993).
Children who exhibit persistently high levels of
externalizing behavior problems early in their
lives are at high risk for intensifying to lying,
bullying, and fighting in middle childhood, and
more serious behaviors such as cruelty to
animals, vandalism, and aggressive criminal
behaviors in adolescence. A significant number of
these antisocial youth continue to exhibit
correlated problem behaviors (e.g., drug use,
precocious sexual activity) throughout
adolescence and into adulthood, although the
types of difficulties experienced by antisocial boys
and girls tend to diverge with development.

In contrast to children with an early onset of
externalizing behavior problems, some youth
begin to exhibit problem behaviors during early
adolescence. Their entry into conduct problems



generally occurs through associations with
deviant peers. Initial data on these “late starters”
suggest that much of their antisocial behavior
tends to be nonaggressive and that they are more
likely to desist in problem behaviors as they
become older. However, other ongoing research is
suggesting that some late starters may be
involved in highly aggressive and probiematic
behaviors. Additional research is needed to fully
understand the pathways and outcomes for late
starters.

It is important to note that the early starter/late
starter model of two developmental pathways for
externalizing behavior problems is controversial.
Several research groups are actively examining
data to detect other potential pathways, as well as
distinct developmental patterns related to child
gender. However, this two-pathway model is
important because it incorporates the notion that
behaviors exhibited by children with conduct
problems differ with development and changes in
the social environment. The basic forms of
externalizing behavior problems evident in early
childhood, middle childhood, and adolescence are
summarized below.

Early Childhood

Most children engage in rule-breaking and defiant
behaviors during early childhood (ages 2-6);
therefore, this is the stage of life at which
externalizing behaviors are at their peak. During the
early years, the primary manifestations of
externalizing behavior problems include
noncompliance, oppositional behaviors, and overt
physical and verbal aggression. With developing
cognitive, language, and social abilities, most
children replace their aggressive problem-solving
strategies with prosocial ones. A small minority of
children continue to engage in high rates of
externalizing behavior and exhibit these behaviors
(e.g., coercive interactions with parents, hitting
young peers) in home and school settings. Children

who show early and persistent externalizing
behavior problems and who experience additional
psychiatric and academic problems (e.g., attention
deficit hyperactivity disorder [ADHD]) are at
highest risk for developing serious delinquency
and engaging in juvenile crime in adolescence.
Thus, children who, from an early age, show
persistent externalizing behavior problems appear
to be developing along the early onset pathway
for conduct problems, failing to learn prosocial
ways of interacting with others, and laying the
foundation for continuing problematic behaviors.

Middle Childhood

With the increased cognitive and social
sophistication of middle childhood (ages 7-13),
children expand their repertoire of conduct
problems from those that are evident to observers
(i.e., overt, direct) to those that are hidden or
secretive (i.e., covert, indirect, relational). Both
boys and girls who are aggressive are at risk for
being actively rejected and marginalized by their
peers. When evaluating their social encounters,
these children are often likely to attribute hostile
intent to others. Although coercive family
interactions may continue and escalate, processes
within the peer group gain in importance in
continuing the development of externalizing
behavior problems.

Adolescence

Externalizing behavior problems can intensify
during adolescence, when peer influences enhance
the diversity of rule-breaking behaviors to include
delinquent and antisocial behaviors (e.g.,
vandalism, theft, assault), substance use, and, in
some cases, gang involvement and drug dealing.
For many antisocial young men and women, there
is a developmental acceleration into precocious



sexual activity and sexual promiscuity. Of these
antisocial youth, a small proportion will intensify
their aggressive behaviors and commit serious
violent offenses.

Given what is known about the developmental
course of externalizing behavior problems, it is
clear that behaviors targeted for intervention, as
well as the immediate expected outcomes from
such interventions, will differ depending on the
age of the children involved. Also, because
externalizing behavior problems have not been
found to be attributable to a single source or
situation, interventions for changing these
behaviors need to focus on multiple risk factors
across multiple settings. Similarly, the relative
contribution of individual risk factors may change
with development, suggesting different targets for
interventions at different ages. What are the
multiple risk factors and situations that should be
targeted in interventions? Are there additional
developmental pathways other than the early and
late starter pathways? These are questions of
tremendous importance to the field, with equally
important ramifications for public mental health.
To advance this research, however, it is important
to review and take stock of what is known
currently about the many risk factors for
externalizing behavior problems and to use this
information when considering which
combinations and interactions of factors hold
greatest promise for understanding and
decreasing child and adolescent externalizing
behavior problems. The sections that follow
summarize what is currently known about risk
factors in four domains: child characteristics;
family factors and processes; peer influences; the
broader social environment, communities, and
schools.
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Child Characteristics

A number of child characteristics have been
shown to be associated with high levels of
externalizing behavior problems. These
characteristics span multiple aspects of the
individual, including behavioral, emotional, and
cognitive functioning; autonomic,
neuroendocrine, and neurochemical systems; and
prenatal conditions and genetics. The conclusion
that emerges is that conduct problems likely
involve difficulties in regulation across
behavioral, emotional, cognitive, and biological
functioning. However, the extent to which
problems in regulation of one aspect of
functioning (e.g., emotional) affect the ability to
regulate another aspect (e.g., biological) or how
development of regulation in any one affects other
aspects is not known.

Behavioral and Emotional
Factors

A number of behavioral and emotional
characteristics have been hypothesized to play a
role in externalizing behavior problems. One
prospective longitudinal study found that the
display of empathic, sympathetic, and prosocial
behaviors in childhood predicts a lower risk of
conduct problems in early adolescence (Tremblay,
Pihl, Vitaro, & Dobkin, 1994). This work is
supported by research using concurrent designs
showing that children and youth with conduct
problems perform more poorly on measures of
empathy compared with normal children and
youth (Cohen & Strayer, 1996; Eisenberg et al.,
1996; Miller & Eisenberg, 1988).

Research on child emotionality has focused on
two forms of early emotional/behavioral
characteristics: difficult-irritable-oppositional and
shy-inhibited. Several longitudinal studies have
found that a pattern of difficult-irritable-
oppositional behavior during early childhood
predicts increased risk for later externalizing
behavior problems in childhood and adolescence
(Bates, Pettit, Dodge, & Ridge, 1998; Caspi,
Moffitt, Newman, & Silva, 1996; Guerin,
Gottfried, & Thomas, 1997). The strength of these
associations typically falls in the moderate range
(Cohen, 1988).

In addition, several longitudinal studies have
found that a pattern of inhibited behavior during
early childhood predicted decreased risk for later
antisocial behavior (Raine, Reynolds, Venables,
Mednick, & Farrington, 1998; Tremblay et al.,
1994). However, other studies have found that
behavioral inhibition in early childhood predicted
either later aggression or later increased antisocial
behavior (Caspi et al., 1996; Goldsmith, 1996).
Clearly, more research is needed on the influence
of early behavioral inhibition.

Complementing this work on emotionality is newer
research examining behavioral and attentional
regulation (i.e., a child’s ability to maintain calm,
purposeful action and attention rather than acting
in daring, impulsive, and poorly controlled ways).
This research indicates that childhood daring and
impulsive behaviors (i.e., lack of regulation)
(Farrington & Hawkins, 1991), particularly when
combined with irritable emotionality, are predictive
risk factors for later adolescent antisocial behavior
(Eisenberg et al., 2000). Both behavioral and
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attentional regulation contribute to this finding,
and the pattern of relations, while low-moderate in
predictive strength, has been found in the United
States (Lengua, West, & Sandler, 1998) and New
Zealand (Henry, Caspi, Moffitt, & Silva, 1996).

Cognitive Factors

Research on ADHD provides further information
about the role of attention and other cognitive
processes in the development of externalizing
behavior problems. A number of studies have
documented that boys who meet criteria for ADHD
in childhood are at increased risk for conduct
disorder and antisocial behavior in adolescence
and early adulthood (Mannuzza et al., 1991).
However, when comorbid oppositional defiant
behavior is measured, some evidence suggests
that increased risk for conduct disorder is
correlated with early oppositional defiant behavior
rather than ADHD (Biederman et al., 1996;
Moffitt, 1990). Thus, while the evidence indicates
an association between ADHD and conduct
problems, it is not clear whether ADHD operates
as a predictive risk factor or a moderator.

In trying to clarify the implications of ADHD,
researchers are incorporating indices of basic
cognitive functioning and development,
specifically executive function and inhibitory
control processes. Executive function refers to the
ability to take in information, formulate plans of
action and thinking, and execute behaviors
consistent with these plans. Involved in this
process is the ability to exert inhibitory control,
that is, to inhibit other sources of information and
other incompatible behaviors.

There is some debate as to whether executive
function and inhibitory control are relevant to
conduct disorder or whether they are best thought
of as related to ADHD and, therefore, pertinent only
in instances of comorbid conduct disorder and

ADHD. However, recent studies using improved
measures of these cognitive processes and refined
sampling techniques have indicated that
inhibitory control is correlated with conduct
disorder, even in the absence of ADHD
(Oosterlaan, Logan, & Sergeant, 1998; Oosterlaan
& Sergeant, 1996). Children with more persistent
or pervasive conduct problems seem more likely to
demonstrate deficits in executive function and
inhibitory control. These associations appear to be
relatively independent of 1Q and other cognitive
functions, such as memory (Seguin, Boulerice,
Harden, Tremblay, & Pihl, 1999). This
independence of effect from IQ is particularly
important because a large number of studies have
found lower IQ and verbal abilities to be predictive
risk factors for later antisocial behavior
(Fergusson & Horwood, 1995; Stattin &
Klackenberg-Larsson, 1993; White, Moffitt, &
Silva, 1989). Note, however, that much of the
research on executive function is based on
concurrent assessments of cognitive functioning
and problematic behavior. Additional research is
needed to identify the predictive associations and
potential causality of these processes for conduct
problems.

Related to 1Q and verbal abilities is a young
person’s academic achievement. Research
consistently documents low correlations between
poor academic performance and externalizing
behavior problems (Maguin & Loeber, 1996).
Again, it has been difficult to determine if this
association holds for children who show conduct
problems in the absence of ADHD; several studies
show correlations among poor academic
achievement, conduct, and attention problems, but
weak or no relationships between poor academic
achievement and conduct problems alone (Frick et
al., 1991). However, children who develop conduct
problems in middle childhood are at increased risk
of later negative educational outcomes, including
early school dropout (Fergusson & Horwood,
1998). Thus, the direction of effects between
academic achievement and externalizing behavior
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problems may be complex and may change across
development.

In contrast to research on basic cognitive
functioning and academic achievement, strong
evidence exists about the role of social information
processing as both a predictive and a causal risk
factor for externalizing behavior problems. Findings
from prospective longitudinal studies (Dodge,
Bates, & Pettit, 1990; Dodge, Pettit, Bates, &
Valente, 1995) and intervention studies (Hudley &
Graham, 1993) provide clear evidence that biased
social information processing—that is, the
tendency to attribute hostile intentions to
others—predicts and is a causal risk factor for the
development and maintenance of physically
aggressive behavior patterns. Similarly, initial
studies suggest that biased social information
processing may be involved in the development of
other forms of aggressive behavior (e.g., relational
aggression) (Crick, 1995). The work on relational
aggression, however, has progressed only to the
extent of finding concurrent associations.

Consistent evidence also documents modest
correlations between conduct problems and
problems in moral reasoning and social problem
solving. When faced with interpersonal conflicts or
social dilemmas in an experimental situation,
aggressive preschool and elementary school-aged
children are more likely than their nonaggressive
age-mates to recommend using aggressive,
manipulative, and/or commanding strategies for
resolving problems (Rubin, Bream, & Rose-Krasnor,
1991; Rubin, Moller, & Emptage, 1987). Among
older youth and adults, delinquent and antisocial
behavior is correlated with poorer and less
sophisticated moral reasoning abilities (Gregg,
Gibbs, & Basinger, 1994; Nelson, Smith, & Dodd,
1990; Trevethan & Walker, 1989). Additional
research is needed to determine whether social
problem solving and moral reasoning abilities
predict or follow externalizing behavior problems or
whether improvements in these abilities can lead to
improvements in externalizing behaviors.

Autonomic Factors

Another aspect of child functioning that has been
related to emotional and behavioral regulation is
the autonomic system, particularly indices of heart
rate. Lowered heart rate and dampened heart rate
variability are consistently correlated with
disruptive and antisocial behaviors from early
childhood through adolescence and adulthood
(Mezzacappa et al., 1997). These autonomic
measures have been found to predict later
aggression in childhood (lower heart rate or vagal
tone) (Raine, Venables, & Mednick, 1997), and the
ceasing of antisocial behavior in young adulthood
(higher heart rate) (Raine, Venables, & Williams,
1995). These data, however, are limited to males,
because only a few studies have examined links
between heart rate and externalizing behavior
problems in girls. Additional research is needed to
document whether heart rate regulation indices
predict the onset and persistence of diagnosed
conduct disorder.

Neuroendocrine Factors

Hormones produced by the hypothalamic-pituitary-
adrenal axis appear to be related to the
pathophysiology of externalizing behaviors, based
on correlational studies. Basal levels of cortisol
tend to correlate negatively with indices of
childhood externalizing behavior (McBurnett,
Pfiffner, Capasso, Lahey, & Loeber, 1997; Moss,
Vanyukov, & Martin, 1995). Also, there is evidence
that increased cortisol reactivity (changes in level)
predicts conduct problems one year later among
adolescents (Susman, Dorn, Inoff-Germain,
Nottelmann, & Chrousos, 1997). Additional
research is needed that employs consistent
methods and procedures for collecting basal cortisol
and monitoring cortisol reactivity (a likely
contributor to inconsistent findings) in long-term
longitudinal studies to determine the direction of
effects.
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The hypothalamic-pituitary-gonadal axis is
responsible for producing gonadotropin-releasing
hormones (LHRH), the gonadotropins (luteinizing
hormone and follicle stimulating hormone), and sex
steroids (testosterone, estrogen, and progesterone).
The findings for these hormones and sex steroids
vary across ages and studies. Specifically, no single
study or group of studies establishes the relationship
between LHRH and gonadotropins and externalizing
behavior problems. There is evidence that higher
testosterone correlates with greater aggression and
irritability during adolescence (Olweus, Mattsson,
Schalling, & Low, 1988). In one randomized double-
blind experiment with youth experiencing pubertal
delay, boys and girls who were administered mid-
level doses of testosterone and estrogen, respectively,
showed increased aggressive behavior compared
with those receiving placebo (Finkelstein et al.,
1997). However, developmental differences were
suggested, with stronger patterns of association
found between testosterone and externalizing
behavior in older adolescents boys than in younger
adolescents. Given the small sample size for this
study, additional research is needed to clearly
understand potential effects. In addition, few studies
have included measurement of estrogen and other
sex steroids.

Neurochemical Factors

In comparison to many of the other areas of
influence discussed in this report, evidence for the
influence of regulation of brain neurochemicals on
externalizing behaviors is not as clear or abundant.
Two neurochemical systems, serotonin and
dopamine, have been studied. Serotonin is a
regulatory neurotransmitter that can be involved in
inhibitory responses to stimuli. Evidence relating
the serotonergic system with externalizing behavior
is derived from both animal and human studies.
There is some indication that enhanced
serotonergic activity in early childhood correlates
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with increased externalizing behavior (Halperin et
al., 1997; Kruesi et al., 1992; Pine et al., 1997).
This statement, however, is only tentative. Few
studies have been done with children and young
adolescents. The studies to date have included
small and unrepresentative samples. Also, this
research is complicated by differences in
measurement Strategies across studies
(cerebrospinal fluid indexes versus peripheral
indexes following pharmacological challenge) that
make cumulative interpretations difficult.

The empirical evidence to support the role of
dopamine in externalizing behavior in humans
also is not well developed. Limited studies with
children provide unclear findings. Lower levels of
homovanillic acid (the metabolite of dopamine)
(Limson et al., 1991) and lower levels of
dopamine beta-hydroxylase (DBH, the enzyme
facilitating conversion of dopamine to
norepinephrine) were correlated with
externalizing behavior (Galvin, Stilwell, &
Shekher, 1997). However, a positive relationship
was found between plasma DBH and disinhibition
and sensation seeking (Kuperman, Kramer, &
Loney, 1988). Overall, the functioning of the
dopaminergic and serotonergic systems has not
been sufficiently researched to draw conclusions
about their contribution to externalizing behavior
problems.

Prenatal Conditions and
Genetic Factors

Several prenatal conditions associated with adverse
reproductive outcomes also have been associated
with externalizing behavior problems in offspring.
These include young maternal age, smoking, and
alcohol and drug use during pregnancy. It is
important to note that this area of research is
challenged by the extent and complexity of co-
occurring factors (e.g., low socioeconomic status
[SES], violence in the environment, family
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conflict). Sorting out these confounding factors is
extremely difficult and requires caution in
drawing inferences about causal relationships.

Given these difficulties, there is substantial
evidence that offspring of mothers who give birth
earlier in life are more likely to have externalizing
behavior problems during childhood and
adolescence (Christ et al., 1990; Fergusson &
Lynskey, 1993; Spieker, Larson, Lewis, White, &
Gilchrist, 1997). This predictive association
between maternal age and child conduct problems
still holds even when maternal and paternal
conduct problems, substance use, perinatal
factors, demographic factors, parent-child
interactions, and related variables have been
controlled in regression analyses (Fergusson &
Lynskey, 1993; Wakschlag et al., 1997). Although
it is not clear how maternal age is related to child
behavior problems, at least two kinds of variables
can be hypothesized as mediators. First, having a
child earlier in life often restricts maternal
educational and occupational attainment and
related life circumstances, such as neighborhood
of residence, that are associated with youth
conduct problems and crime (see the Broader
Social Environment, Communities, and Schools
section). Second, less mature mothers may be
more likely to raise their children in ways that
may foster conduct problems, such as use of
harsh and inconsistent discipline (see Family
Factors and Processes section). Also, other as-yet-
unknown biological variables, environmental
variables, or both may mediate this relationship.

In addition to maternal age, consistent evidence
exists that prenatal maternal smoking is a
predictive risk factor for later child conduct
problems. Evidence from methodologically strong
epidemiological and clinical studies in several
countries has found maternal cigarette smoking
during pregnancy to predict inattention and
impulsivity during early childhood and conduct
problems and antisocial behavior during middle
childhood and adolescence (Brennan, Grekin, &
Mednick, 1999; Fergusson, Woodward, &
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Horwood, 1998; Wakschlag et al., 1997;
Weissman, Warner, Wickramaratne, & Kandel,
1999). Even when potential mediators and
confounds are considered (e.g., maternal age,
drug use, psychopathology, SES, parent-child
interactions), the findings suggest linear
relationships between the number of cigarettes
smoked per day and the increased predictive risk
of child and adolescent conduct problems. As in
the research on maternal age, the reasons why
maternal smoking is related to child conduct
problems are not clear. It could be that maternal
smoking is a marker for some other set of risk
factors (e.g., parental behavior, neighborhood
effects [see respective sections on these topics}), or
that prenatal exposure to nicotine affects fetal
neurodevelopment, which in turn increases the
child’s vulnerability to conduct problems, or that
these biological and social risk factors interact in
some way. Indeed, controlled animal studies
consistently show that exposure to low levels of
nicotine alters fetal neural development (Navarro
et al., 1989). Clearly, additional research is
needed to help explain why prenatal maternal
smoking is a predictive risk factor for later child
conduct problems.

Two other classes of prenatal insults that have
been related to later child conduct problems are
exposure to alcohol and exposure to illegal drugs.
Although research on prenatal exposure to alcohol
has shown robust effects on cognitive development
and neurodevelopment (e.g., attentional and
intellectual deficits) during childhood and
adolescence (Coles et al., 1991), research on
conduct-related behaviors among these children
suggests low to modest effects (Brown et al., 1991;
Coles et al., 1991; Olson et al., 1997). Similarly,
research on prenatal exposure to illegal drugs (e.g.,
cocaine) has found subtle and modest differences in
intellectual behavior and arousal regulation
between exposed children and nonexposed
comparison children (Eyler, Behnke, Conlon,
Woods, & Wobie, 1998; Lester, LaGasse, & Seifer,
1998). A recent study found prenatally exposed
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boys to show more problems with undercontrolled
behavior compared with nonexposed children
from similar environmental backgrounds
(Delaney-Black et al., 2000). Much of this work is
ongoing and has so far followed children only
through middle childhood; thus, the effects on
adolescent behavior are not known.

A distinct yet equally challenging area of research
concerns the study of genetic contributions to
externalizing behavior problems. Generally,
studies in this area can be subdivided into two
categories: those examining the genetics of
conduct disorders and those examining the
genetics of behaviors that are relevant to the
development of conduct problems. These
behaviors are potentially important because they
typically emerge earlier than conduct problems
and may be developmental precursors.

In studying the genetic influences on conduct
disorder, it has become clear that accurate
description and subtyping of phenotypic behaviors
are essential. Research has shown that levels of
genetic and environmental influence appear to
differ markedly for different patterns of conduct
problems (Edelbrock, Rende, Plomin, &
Thompson, 1995; Silberg et al., 1995). In the
early starter pattern, adolescent boys with an
earlier age of onset tend to be highly oppositional,
to exhibit comorbid ADHD, and to engage in
physical aggression, property crimes, and truancy.
In the late starter pattern, boys with onset during
adolescence typically do not have ADHD and
restrict their problematic behavior to property
crimes and truancy. Initial research examining
concordance between twins suggests that early
starter conduct disorder may be more strongly
influenced by genetic factors than the
developmental type of conduct problems that
emerges during adolescence (Silberg et al., 1995).

A number of adoption studies, however, provide
evidence for more complex relationships among
genetic and environmental factors. The likelihood of

conduct problems in adopted-away offspring of
antisocial parents (i.e., parents with criminal
records) is significantly lower if they were raised by
well-adjusted adoptive parents (Cadoret, Yates,
Troughton, Woodworth, & Stewart, 1995). However,
the ability to parent such children also may be
affected in that genetically influenced characteristics
of the child can evoke parenting behaviors that in
turn increase the risk of developing externalizing
behavior problems. Several studies of adopted
offspring of antisocial parents have shown gene-
environment evocative effects; adolescent
externalizing behavior problems partially mediate
the relationship between biological parent antisocial
behavior and adoptive parent harsh/inconsistent
discipline (Ge et al., 1996; O'Connor, Deater-Deckard,
Fulker, Rutter, & Plomin, 1998). These results are
supported by behavioral genetic studies of twins
showing that the correlation between harsh
parenting behavior and adolescent antisocial
behavior problems is partially accounted for by
variations in the adolescent’s genetic background
(Neiderhiser, Reiss, Hetherington, & Plomin, 1999).
Thus, parenting and other environmental features
appear to interact in complex ways with genetic
dispositions in relation to youth conduct problems.

In addition to research on the genetic influences of
conduct disorder, there has been research
examining genetic influences on behaviors related
to conduct disorder. Of the many childhood
characteristics considered to be likely
developmental precursors to serious conduct
problems, two characteristics—ADHD and difficult-
irritable-oppositional behavior—have been
examined in a number of twin studies. Collectively,
these studies indicate substantial genetic influence
on attention problems and ADHD (Edelbrock et al.,
1995; Gjone, Stevenson, & Sundet, 1996; Levy,
Hay, McStephen, Wood, & Waldman, 1997;
Sherman, McGue, & lacono, 1997) and difficult-
irritable-oppositional behavior (Cyphers, Phillips,
Fulker, & Mrazek, 1990; Goldsmith, Buss, &
Lemery, 1997), with heritability estimates generally
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above .50. Unfortunately, most twin studies of
difficult-irritable-oppositional behavior have
confounded its measurement with aggressive
behavior, Other child characteristics relevant to
conduct disorder include lowered levels of
empathy and lowered levels of harm
avoidance/behavioral inhibition (Cyphers et al.,
1990; Emde et al., 1992; Goldsmith et al., 1997).
Twin studies consistently indicate low to
moderate heritability of these behaviors, as well.

It is important to note, however, that behavioral
genetic studies frequently are limited by their small,
nonrepresentative samples and by methodological
problems associated with restriction of range. A
preponderance of the studies in Table 1 used
Caucasian samples, with little attention to
description or variations related to SES.

Implications for Malleable Child
Risk Factors and Developmental
Processes

The term child factors refers to characteristics of
children that increase or decrease their risk for
externalizing behavior problems. Such factors
frequently have not been considered candidates
for demonstrating “causal” relationships because
they typically are conceptualized more as static
traits or “unmalleable” predispositions. Qur
growing knowledge about development and the
tremendous interplay among biology,
environment, and behavior, however, challenges
this thinking and suggests that many child
factors may indeed be malleable, particularly
during early development. An example of this
social information processing, including hostile
atrributional bias. Interventions targeting these
processes have shown that hostile attributions
are malleable and that decreasing those:
attributes decreases child externalizing
behaviors. Additional child factors reviewed here
that similarly could serve as experimental targets
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for preventive interventions are child empathy,
moral reasoning, and social problem solving.

Even if child factors are not malleable, greater
attention to these factors could be of great value
to prevention research by improving the ability to
focus interventions on children who are most at
risk. A number of child factors reviewed here
could be evaluated in terms of their usefulness as
selection factors for high-risk studies, including
individual differences in executive function, early
academic difficulties, and early impulsivity and
irritable emotionality, particularly when these
characteristics co-occur with environmental risk
factors.

In addition to highlighting targets for intervention,
the current review indicates that additional
research is needed to confirm the potential
predictive risk of some child characteristics,
particularly individual differences in autonomic
activity, neuroendocrine factors, and
neurochemical factors. Similarly, there is little to no
existing information about the potential interactive
effects among different child characteristics. For
example, it is not known how individual differences
in autonomic regulation relate to differences in
cortisol regulation, emotional regulation, or both.
Also, no one knows how interactions among such
characteristics may vary across age groups or how
family, peer, and other social environmental factors
may affect these patterns. Research is needed to
examine such interactions and investigate how the
accumulation and interaction of child risk factors
and environmental factors affects the
developmental course and severity of conduct
problems.

Future research on child characteristics related to
conduct problems should consider two important
issues. First, many potentially malleable child
factors appear early in life, so researchers need to
focus on an earlier part of the lifespan. Advancing
such research may require collaborations between
psychiatrists and developmental researchers with
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an understanding of early childhood. Indeed,
some findings (on maternal age and maternal
smoking during pregnancy) suggest that research
may need to focus on pregnancy and the behavior
of young women that leads to early birth and
child rearing; this research would require an even
greater range of expertise and scientific
disciplines. Second, it is vital that research testing
experimental interventions targeting child factors
include both males and females, as well as
children from diverse ethnic backgrounds. The
ratio of males with conduct problems to females
with conduct problems is not as great as
previously suspected. It is essential to determine
whether risk factors for externalizing behavior
problems in girls are the same as or distinct-from
those for boys and whether these factors are
robust across ethnic groups.

Finally, it is important to note that there may be
several opportunities for testing the potential
causality of some child risk factors by partnering
with intervention research on related outcomes.
Current intervention trials that target maternal
smoking, drug use, and alcohol use and that
include long-term followup should be encouraged
to examine child externalizing behavior problems.
Similarly, intervention trials targeting early IQ,
verbal abilities, and academic achievement should
be encouraged to include assessment of
externalizing behavior problems. This
recommendation extends to psychiatric
intervention trials focusing on the reduction of
oppositional behavior and ADHD in early life. It is
important to examine whether successful
modification of these behaviors can reduce the
incidence of conduct problems in later childhood
and adolescence.

14

References

Bates, . E., Pettit, G. S., Dodge, K. A., & Ridge, B.
(1998). Interaction of temperamental resistance to
control and restrictive parenting in the
development of externalizing behavior.
Developmental Psychology, 34(5), 982-995.

Biederman, |., Faraone, S. V., Milberger, S., Jetton,
]. G., Chen, L., Mick, E., Greene, R. W., & Russell,
R. L. (1996). Is childhood oppositional defiant
disorder a precursor to adolescent conduct
disorders? Findings from a four-year follow-up
study of children with ADHD. Journal of the
American Academy of Child and Adolescent
Psychiatry, 35(9), 1193-1204.

Brennan, P. A., Grekin, E. R., & Mednick, S. A.
(1999). Maternal smoking during pregnancy and
adult male criminal outcomes. Archives of General
Psychiatry, 56, 215-219.

Brown, R. T., Coles, C. D., Smith, I. E., Platzman,
K. A., Silverstein, ., Erickson, S., & Falek, A.
(1991). Effects of prenatal alcohol exposure at
school age. I1. Attention and behavior.
Neurotoxicology and Teratology, 13, 369-376.

Cadoret, R. ]., Yates, W. R., Troughton, E.,
Woodworth, G., & Stewart, M. A. (1995). Genetic-
environmental interaction in the genesis of
aggressivity and conduct disorders. Archives of
General Psychiatry, 52, 916-924.

Caspi, A., Moffitt, T. E., Newman, D. L., & Silva, P.
A. (1996). Behavioral observations at age 3 years
predict adult psychiatric disorders. Archives of
General Psychiatry, 53, 1033-1039.

Christ, M. A. G., Lahey, B. B., Frick, P. J., Russo,
M. F., McBurnett, K., Loeber, R., Stouthamer-

Loeber, M., & Green, S. (1990). Serious conduct
problems in the children of adolescent mothers:

19



Disentangling confounded correlations. journal of
Consulting and Clinical Psychology, 58(6),
840-844.

Cohen, D., & Strayer, ]. (1996). Empathy in
conduct-disordered and comparison youth.
Developmental Psychology, 32(6), 988-998.

Cohen, ]. (1988). Statistical power analysis_for the
behavioral sciences (2nd ed.). New York: Lawrence
Erlbaum Associates.

Coles, C. D., Brown, R. T., Smith, I. E., Platzman,
K. A., Erickson, S., & Falek, A. (1991). Effects of
-prenatal alcohol exposure at school age. 1.
Physical and cognitive development.
Neurotoxicology and Teratology, 13, 357-367.

Crick, N. R. (1995). Relational aggression: The
role of intent attributions, feelings of distress, and
provocation type. Development and
Psychopathology, 7, 313-322.

Cyphers, L. H., Phillips, K., Fulker, D. W., &
Mrazek, D. A. (1990). Twin temperament during
the transition from infancy to early childhood.
Journal of the American Academy of Child and
Adolescent Psychiatry, 29(3), 392-397.

Delaney-Black, V., Covington, C., Templin, T.,
Ager, ]., Nordstrom-Klee, B., Martier, S., Leddick,
L., Czerwinski, R. H., & Sokol, R. J. (2000).
Teacher-assessed behavior of children prenatally
exposed to cocaine. Pediatrics, 106(4), 782-791.

Dodge, K. A., Bates, |. E., & Pettit, G. S. (1990).
Mechanisms in the cycle of violence. Science, 250,
1678-1683.

Dodge, K. A., Pettit, G. S., Bates, . E., & Valente,
E. (1995). Social information-processing patterns
partially mediate the effect of early physical abuse
on later conduct problems. Journal of Abnormal
Psychology, 104(4), 632-643.

Edelbrock, C., Rende, R., Plomin, R., & Thompson,
L. A. (1995). A twin study of competence and
problem behavior in childhood and early
adolescence. Journal of Child Psychology and
Psychiatry, 36(5), T75-785.

Eisenberg, N., Fabes, R. A., Guthrie, I. K., Murphy,
B. C., Maszk, P., Holmgren, R., & Suh, K. (1996).
The relations of regulation and emotionality to
problem behavior in elementary school children.
Development and Psychopathology, 8, 141-162.

Eisenberg, N., Guthrie, I. K., Fabes, R. A., Shepard,
S., Losoya, S., Murphy, B. C., Jones, S., Poulin, R.,
& Reiser, M. (2000). Prediction of elementary
school children’s externalizing problem behaviors
from attentional and behavioral regulation and
negative emotionality. Child Development, 71(5),
1367-1382.

Emde, R. N., Plomin, R., Robinson, ]., Corley, R.,
Defries, J., Fulker, D. W., Reznick, J. S., Campos,
]., Kagan, ]., & Zahn-Waxler, C. (1992).
Temperament, emotion, and cognition at fourteen
months: The MacArthur longitudinal twin study.
Child Development, 63, 1437-1455.

Eyler, F. D., Behnke, M., Conlon, M., Woods, N. S.,
& Wobie, K. (1998). Birth outcome from a
prospective, matched study of prenatal
crack/cocaine use. II. Interactive and dose effects
on neurobehavioral assessment. Pediatrics,
101(2), 237-241.

Farrington, D. P., & Hawkins, J. D. (1991).
Predicting participation, early onset and later
persistence in officially recorded offending.
Criminal Behaviour and Mental Health, 1(1), 1-33.

Fergusson, D. M., & Horwood, L. ]. (1995). Early
disruptive behavior, 1Q, and later school
achievement and delinquent behavior. Journal of
Abnormal Child Psychology, 23(2), 183-199.

20 BEST COpy AVAILABLE



Fergusson, D. M., & Horwood, L. J. (1998). Early
conduct problems and later life opportunities.
Journal of Child Psychology and Psychiatry, 39(8),
1097-1108.

Fergusson, D. M., & Lynskey, M. T. (1993).
Maternal age and cognitive and behavioural
outcomes in middle childhood. Paediatric and
Perinatal Epidemiology, 7, 77-91.

Fergusson, D. M., Woodward, L. J., & Horwood, .
(1998). Maternal smoking during pregnancy and
psychiatric adjustment in late adolescence.
Archives of General Psychiatry, 55, 721-727.

Finkelstein, J. W., Susman, E. J., Chinchilli, V. M.,
Kunselman, S. ]., D'Arcangelo, M. R., Schwab, .,
Demers, L. M., Liben, L. S., Lookingbill, G., & Kulin,
H. E. (1997). Estrogen or testosterone increases
self-reported aggressive behaviors in hypogonadal
adolescents. Journal of Clinical Endocrinology and
Metabolism, 82(8), 2433-2438.

Frick, P. ]., Kamphaus, R. W., Lahey, B. B.,
Loeber, R., Christ, M. A, Hart, E. L., &
Tannenbaum, L. E. (1991). Academic
underachievement and the disruptive behavior
disorders. journal of Consulting and Clinical
Psychology, 59(2), 289-294.

Galvin, M. R,, Stilwell, B. M., & Shekher, A.
(1997). Maltreatment, conscience functioning and
dopamine B hydroxylase in emotionally disturbed
boys. Child Abuse and Neglect, 21(1), 83-92.

Ge, X., Conger, R. D., Cadoret, R. J., Neiderhiser, J.
M., Yates, W., Troughton, E., & Stewart, M. A.
(1996). The developmental interface between
nature and nurture: A mutual influence model of
child antisocial behavior and parent behaviors.
Developmental Psychology, 32(4), 574-589.

Gjone, H., Stevenson, J., & Sundet, ]. M. (1996).
Genetic influence on parent-reported attention-
related problems in a Norwegian general

population twin sample. American Academy of
Child and Adolescent Psychiatry, 35(5), 588-596.

Goldsmith, H. H. (1996). Studying temperament
via construction of the Toddler Behavior
Assessment Questionnaire. Child Development, 67,
218-235.

Goldsmith, H. H., Buss, K. A., & Lemery, K. S.
(1997). Toddler and childhood temperament:
Expanded content, stronger genetic influence, new
evidence for importance of environment.
Developmental Psychology, 33(6), 891-905.

Gregg, V., Gibbs, J. C., & Basinger, K. S. (1994).
Patterns of developmental delay in moral
judgment by male and female delinquents. Merrill-
Palmer Quarterly, 40(4), 538-553.

Guerin, D. W., Gottfried, A. W., & Thomas, C. W.
(1997). Difficult temperament and behaviour
problems: A longitudinal study from 1.5 to 12
years. /nternational Journal of Behavioral
Development, 21 (1), 71-90.

Halperin, ]. M., Newcorn, J. H., Schwartz, S. T,
Sharma, V., Siever, L. |., Koda, V. H., & Gabriel, S.
(1997). Age related changes in the association
between serotonergic function and aggression in
boys with ADHD. Biological Psychiatry, 41,
682-689.

Henry, B., Caspi, A., Moffitt, T. E., & Silva, P. A.
(1996). Temperamental and familial predictors of
violent and nonviolent criminal convictions: Age 3
to age 18. Developmental Psychology, 32(4),
614-623.

Hudley, C., & Graham, S. (1993). An attributional
intervention to reduce peer directed aggression
among African-American boys. Child Development,
64,124-138.

Kruesi, M. J., Hibbs, E. D., Zahn, T. P., Keysor, C. S.,
Hamburger, S. D., Bartko, ]. ]., & Rapoport, J. L.

16 .

21



(1992). A 2-year prospective follow-up study of
children and adolescents with disruptive behavior
disorders. Archives of General Psychiatry, 49,
429-435.

Kuperman, S., Kramer, J., & Loney, J. (1988).
Enzyme activity and behavior in hyperactive
children grown up. Biological Psychiatry, 24,
375-383.

Lengua, L. J., West, S. G., & Sandler, 1. N. (1998).
Temperament as a predictor of symptomatology in
children: Addressing contamination of measures.
Child Development, 69(1), 164-181.

Lester, B. M., LaGasse, L. L., & Seifer, R. (1998).
Cocaine exposure and children: The meaning of
spbtle effects. Science, 282(5389), 633-634.

Levy, F., Hay, D. A., McStephen, M., Wood, C., &
Waldman, . (1997). Attention-deficit
hyperactivity disorder: A category or a
continuum? Genetic analysis of a large-scale twin
study. Journal of American Child and Adolescent
Psychiatry, 36(6), 737-744.

Limson, R., Goldman, D., Roy, A., Lamparski, D.,
Ravitz, B., Adinoff, B., & Linnoila, M. (1991).
Personality and cerebrospinal fluid monoamine
metabolites in alcoholics and controls. Archives of
General Psychiatry, 48, 437-441.

Maguin, E., & Loeber, R. (1996). Academic
performance and delinquency. In M. Tonry (Ed.),
Crime and justice: A review of research (Vol. 20, pp.
145-264). Chicago: University of Chicago Press.

Mannuzza, S., Klein, R. G., Bonagura, N., Malloy,
P., Giampino, T. L., & Addalli, K. A. (1991).
Hyperactive boys almost grown up. Archives of
General PSychiatry, 48, 77-83.

McBurnett, K., Pfiffner, L. ]., Capasso, L., Lahey,
B. B., & Loeber, R. (1997). Children's aggression
and DSM-III-R symptoms predicted by parent

psychopathology, parenting practices, cortisol,
and SES. In E. A. Raine (Ed.), Biosocial bases ¢f
violence (pp. 345-348). New York: Plenum Press.

Mezzacappa, E., Tremblay, R. E., Saul, J. P., Kindlon,
D., Arseneault, L., Séguin, J., Pihl, R. O., & Earls, F.
(1997). Anxiety, antisocial behavior, and heart rate
regulation in adolescent males. journal of Child
Psychology and Psychiatry, 38(4), 457—469.

Miller, P. A., & Eisenberg, N. (1988). The relation
of empathy to aggressive and
externalizing/antisocial behavior. Psychological
Bulletin, 103(3), 324-344.

Moffitt, T. E. (1990). Juvenile delinquency and
attention deficit disorder: Boys' developmental
trajectories from age 3 to age 15. Child
Development, 61, 893-910.

Moss, H. B, Vanyukov, M. M., & Martin, C. S.
(1995). Salivary cortisol responses and the risk for
substance abuse in prepubertal boys. Biological
Psychiatry, 38, 547-555.

Navarro, H. A,, Seidler, F. ]., Schwartz, R. D.,
Baker, F. E., Dobbins, S. S., & Slotkin, T. A.
(1989). Prenatal exposure to nicotine impairs
nervous system development at a dose which does
not affect viability or growth. Brain Research
Bulletin, 23, 187-192.

Neiderhiser, ]. M., Reiss, D., Hetherington, E. M.,
& Plomin, R. (1999). Relationships between
parenting and adolescent adjustment over time:
Genetic and environmental contributions.
Developmental Psychology, 35(3), 680-692.

Nelson, |. R., Smith, D. ]., & Dodd, J. (1990). The
moral reasoning of juvenile delinquents: A meta-
analysis. Journal of Abnormal Child Psychology,
18(3), 231-239.

O'Connor, T. G., Deater-Deckard, K., Fulker, D.,
Rutter, M., & Plomin, R. (1998). Genotype-

22



environment correlations in late childhood and
early adolescence: Antisocial behavioral problems
and coercive parenting. Developmental Psychology,
34(5), 970-981.

Olson, H. C., Streissguth, A. P., Sampson, P. D.,
Barr, H. M., Bookstein, F. L., & Thiede, K. (1997).
Association of prenatal alcohol exposure with
behavioral and learning problems in early
adolescence. journal of the American Academy of
Child and Adolescent Psychiatry, 36(9),
1187-1194.

Olweus, D., Mattsson, A., Schalling, D., & Low, H.
(1988). Circulating testosterone levels and
aggression in adolescent males: A causal analysis.
Psychosomatic Medicine, 50, 261-272.

Oosterlaan, J., Logan, G. D., & Sergeant, J. A.
(1998). Response inhibition in AD/HD, CD,
comorbid AD/ HD + CD, anxious, and control
children: A meta-analysis of studies with the stop
task. Jjournal of Child Psychology and Psychiatry,
39(3), 411-425.

Oosterlaan, J., & Sergeant, J. A. (1996). Inhibition
in ADHD, aggressive, and anxious children: A
biologically based model of child
psychopathology. Journal of Abnormal Child
Psychology, 24(1), 19-36.

Pine, D. S., Coplan, J. D., Wasserman, G. A.,
Miller, L. S., Fried, J. E., Davies, M., Cooper, T. B.,
Greenhill, L., Shaffer, D., & Parsons, B. (1997).
Neuroendocrine response to fenfluramine
challenge in boys. Archives of General Psychiatry,
54, 839-846.

Raine, A., Reynolds, C., Venables, P. H., Mednick,
S. A., & Farrington, D. P. (1998). Fearlessness,
stimulation-seeking, and large body size at age 3
years as early predispositions to childhood
aggression at age 11 years. Archive of General
Psychiatry, 55, 745-751.

¢

Raine, A., Venables, P. H., & Mednick, S. A.
(1997). Low resting heart rate at age 3 years
predisposes to aggression at age 11 years:
Evidence from the Mauritius child health project.
Journal of the American Academy of Child and
Adolescent Psychiatry, 36(10), 1457-1464.

Raine, A., Venables, P. H., & Williams, M. (1995).
High autonomic arousal and electrodermal
orienting at age 15 years as protective factors
against criminal behavior at age 29 years.
American journal of Psychiatry, 152(11),
1595-1600.

Rubin, K. H., Bream, L. A., & Rose-Krasnor, L.
(1991). Social problem solving and aggression in
childhood. In D. J. Pepler & K. H. Rubin (Eds.), 7he
development and treatment of childhood
aggression (pp. 219-248). Hillsdale, NJ: Lawrence
Erlbaum Associates.

Rubin, K. H., Moller, L., & Emptage, A. (1987).
The Preschool Behaviour Questionnaire: A useful
index of behaviour problems in elementary
school-age children? Canadian journal ¢f
Behavioral Sciences, 19(1), 86-100.

Seguin, J. R., Boulerice, B., Harden, P. W.,
Tremblay, R. E., & Pihl, R. O. (1999). Executive
functions and physical aggression after
controlling for attention deficit hyperactivity
disorder, general memory, and 1Q. Journa! of Child
Psychology and Psychiatry, 1-41.

Sherman, D. K., McGue, M. K., & lacono, W. G.
(1997). Twin concordance for attention deficit
hyperactivity disorder: A comparison of teachers’
and mothers' reports. American journal of
Psychiatry, 154(4), 532-535.

Silberg, J., Meyer, J., Pickles, A., Simonoff, E.,
Eaves, L., Hewitt, J., Maes, H., & Rutter, M.
(1995). Heterogeneity among juvenile antisocial
behaviours: Findings from the Virginia Twin
Study of Adolescent Behavioural Development. In

18

23



G. R. Bock (Ed.), Genetics of criminal and
antisocial behavior (pp. 76-92). New York: John
Wiley.

Spieker, S. J., Larson, N. C., Lewis, S. M., White,
R. D., & Gilchrist, L. (1997). Children of
adolescent mothers: Cognitive and behavioral
status at age six. Child and Adolescent Social
Work Journal, 14(5), 335-364.

Stattin, H., & Klackenberg-Larsson, 1. (1993).
Early language and intelligence development and
their relationship to future criminal behavior.
Journal of Abnormal Psychology, 102(3), 369-378.

Susman, E. J., Dorn, L. D., Inoff-Germain, L,
Nottelmann, E. D., & Chrousos, G. P. (1997).
Cortisol reactivity, distress behavior, and
behavioral and psychological problems in young
adolescents: A longitudinal perspective. Journal gof
Research on Adolescence, 7(1), 81-105.

Tremblay, R. E., Pihl, R. O., Vitaro, F., & Dobkin,
P. L. (1994). Predicting early onset of male
antisocial behavior from preschool behavior.
Archives of General Psychiatry, 51, 732~739.

DA

[T

Trevethan, S. D., & Walker, L. J. (1989).
Hypothetical versus real-life moral reasoning
among psychopathic and delinquent youth.
Development and Psychopathology, 1, 91-103.

Wakschlag, L. S., Lahey, B. B., Loeber, R., Green,
S. M., Gordon, R. A., & Leventhal, B. L. (1997).
Maternal smoking during pregnancy and the risk
of conduct disorder in boys. Archives of General
Psychiatry, 54, 670-676.

Weissman, M. M., Warner, V., Wickramaratne, P.
J., & Kandel, D. B. (1999). Maternal smoking
during pregnancy and psychopathology in
offspring followed to adulthood. journal gf the
American Academy of Child and Adolescent
Psychiatry, 38(7), 892-899.

White, J. L., Moffitt, T. E., & Silva, P. A, (1989). A
prospective replication of the protective effects of
1Q in subjects at high risk for juvenile
delinquency. Journal gf Consulting and Clinical
Psychology, 57(6), 719-724.



‘SUNOWeE Apead u) pagiodal Si BWOOL) *PAREdIPU) SSIMIBUI0 SSOIUM #x
-36® puod3s Je ejep ipasd o) pasn e 35. JSJi I €1ep ey SAIDPUl < 4

UOREIND? JO SIA ST >

BEST COPY AVAILABLE

(srsAjeur uomssasbal dasibo])
20" > d ‘6’ = ()X splem \pim suared bunjeads
LORIGILUI MO -{pUal4 ‘wog-ueipeue)
1000° > @ ‘107 = (1),X spiem Pey stoq ajqibie
Bupyeos Ayeaou ybiH “€1-11 sabe je Asuanbuep P2 jewiew ‘ssauoed) uapebuapuny AQ
£0° > @ ‘g'y = (1)X Splem PaIP3sd uB)EBPUD Ul Sk 501 = W pates (epeue)) Jenuol
(Ameposoud/Aiedum) uapuadap piemal Moy uonIqijuI/acuepioae uuey moj g (uepeued JA/awoou} 'SeauIR $3G-M0| “SI00LPS SIAg ‘v 1w
¥9 = 0 '29'v68 = (016) X 1 JO SS3UPOOD 'Bupfaas Agaou ybiy “(Anjersesaud puasd) SANILS = W SIA qnd g5 ul shoq feupnybuo) ‘lud
Aousnbuipg JAedws) ouapuadap pieMal MO INED) %001 Mo %001 €1 <N S16 :uonejndod aNP3dsold  bE6T "ARjquai L
(52005 z ‘auenbs-1P ‘sisAjeue-e1aw}
0 > dIST=2'E1-=+2
(€00)-(bT) =13 "su=d ‘9L = (6= N 'B) X
(po s1A § <) BBy—Atardug Aoig/ampdld affeuuonsanb
(80°0) - (1) =D ‘uoissaubbe Jo sjaAat MO 0) ‘Buizjeway@ §
100> d 8Tb=2'S1- = +2 PI3ejau Os[e Sem powaw AIojs/aimdid aJjeuuoqsanb
su=d ‘2’01 = (01 = ¥ '6), % awy Aq passasse Apeduw ‘1apjo g § ‘uotssasbite 6
Bumjewimxg—Alpedws aneuuonsand) 3be [00LPS LaIp|IY 104 "SPOLRAW Aqedwe
(szo)-(11-) =13 aseuuonsanb Aq passIsSe Uaym 988 =0 Atoysfasrond
100" > d 06y = Z ‘g1~ = +Z suoieaq aagebau bug| ] 108 = ON ‘uorssasbbe 9
S0 > d ‘2LET = (ST = N 'p1), X uolssaubibe Jo s[and) JBMO] LpIM wpe g€ =d/v 53PS €7 Bsaquasig
uoissa.B6y—Auiedus asleuuonsand pajeposse sem Apeduss Ja1ealn /N /N %0L< sk S0 /N sisAeue-eal 8861 i A\
(suonefa.od jened) (214 02-9) o 2
1apeay £00° > ¢ ‘02 = (S8T) 4 [entey pa [ewaed N
PR 70" > d ‘12 = (LT1) 4 |eied SAST = W
Bugow §0° > d ‘ST = (8L1)  [ensed “AApadsas ‘swaiqoud PNpuod Xy VIBN %T P2 |ewxew
SURIGOIG PNPUOD 1§ SUOKSRIAY 378D Jopeyaq Jo sbunes JPeRl . XIW %S SKQHT = i
Ped) 900" > @ '07"- = (S81) 4 [eMed ‘Jaupe) ‘Bpow Jaybiy pey uy  dsiH %01 1Afowootn SR1ped) g ‘auased .
ByRy 90" > d ‘or- = (£21) 4 [eMed ssansip e buunp suoisieAR  dNED %6L  (NOSTE-HES$) ‘ualpiyd [ooups apeld ‘e @
pyPow 10> d ‘6T- = (981) 4 |eied azeb Jamay }g SSAOSIp aUIPSeq  YUSY %> ASObE = W SW 06 = W URGUNQNS paynIdl |_UONPIB.LOD ‘saqed
SWIAGOLJ Jowenag g SSagSIQ AuyEseg 1O SRAZ) MO LM RIPIYD YAV %b 3IPPIN %IS B pig-N 661 BUBJUBAUCD Waumue) 9561 ‘B.AqUas
(svAONY)
uosuedaD 6€°HZ JAPJOSIP NPUOD 26°6T = S
10> d 'go'1r = (09 ‘1) 4
bupje) aagadsiad
uosuedwad T€°6Z ‘JOPJOSIP PNPUCD §8'bT = SH
£00°> J ‘b1'8=(09 ‘1) swajqosd npuc
Winuo) Jnedw *Buryel aampadsad g waouod INOUUM LIPS
uosuedad §£°0F JORIOSIP PNPUCD €5°TT = S Supedwa Jo saunseaw Burpnpul sapeq 1ooLps ubiy [e20) 8
1000 > @ b1 = (09 '1) 4 “‘saunsestu 2ARIUG0D B aApaye u) pakojduad udUnean [eguapisal u)
anm3yv—Ayedy UD J3P.0SIP NPUOD INCLAIM 8 pasih 71 SASI|OPR PAIBNIOSIP
uosuedwad Q79 JBpIoSIP PNPU [9°0Y = S uaJpiip o dnosb uosuedwos JSuwsed <IONPUOD PAYINISRL suosuedwod
1000 > @ '£8°92 = (09 ‘1) 4 © ueLy Jamo| pasods spib 40 Awolew, U dnosb 12Aens g
Apedus 540q pRUSPIGSIP-PNPUOD /N APPIL-MIT %L SABT-BT 79 Jypads aunos WBLNdU) 9661 uayo)
SORSAEIS AN uns3y  AQpjupz »253S 9RW %  +96Y azs sSauaApeuRsdaY ubjsaq Jedp sioipny

sioiaeyag [e0s0dd pue YRayiedwis Y1yjedwz—s30udnpyul |BUCIOWT PUE [elolABYDYg
SaHeWWNS YOIeasay—sonsHaldeIey) pliyd i1 Ilqel



(2uenbs-p ‘suonelaLion)
SIA ZT-0T UNMYIP %EL “I0U %S'TT 10" > @ ‘0L9 =, X~

=t
S:A 6~ UMOWIP %05 ‘10U %9°TT ‘10" > d ‘806 =, X

T
SIA 9 UDWIP %b9 W0U %E'ST ‘50" > 0 689 =, %
Suziewspg
SIA ZI-0T HMOWIP %6Z H0U %9'b ‘50" > @ ‘059 =, X
S 6L UOWIP %EZ W0U %b'E ‘10" > ¢ 'ET'g =, X

k]
S 9 HOWIP %0S 10U %9°p ‘T00" > 0 ‘ST'TZ =, X

Jojneyeg aArssalbby
S G'C WNIYYIP %EY I0U %TT 'S0° > 0 '6€9 =, X

T
jooLpsaiy ‘Jomeyag dass2156y J[nsoy

Rped) ‘-9 bumewape so° > d ‘7T
wased ‘2101 Buizijewsy® 100" > d ‘gb' = 4
Juased ‘6, Buizjew=p® 100" > d b5 = 7
ased ‘o bujewa@ 100° > & 45 = 74
SIA G°g aassaubbe/s|nsoy 100" > d ‘bE" = 4
514 §7'€ Jomeyaq wajqoud 100" > @ ‘6" = 4
SJA §°T ‘ssounowia

=J

(suoneauwoo)
(¥ a6e uossaib6e ‘sipw gT JPwWeRdwa suU = 5,d)
ansed|d ssasdxe 50" > d ‘67 = {6b) 4
ssouauaud Jabue s0° > d 'gs = (6b) 7
(qiyur yaq) ssaujnpes) |eros 50" > ¢ b = (61) /
[aA3) Auande 50" > @ ‘g = (6Y) /
 aby uoissaufiby “p a6y Juswesadia )

(suorssasba. dsibo| eueaynur)

6'£-60'0 = 1D %56 ‘S0° > ¢ ‘L'S = YO
35UBYD WOIA ‘g 3BV “sAcH PalqIyu]

6°0T-8°T = D %56 '10° > d ‘S'b = ¥O
3SUBKO IULIOIA B € a6 ‘PajjanuoaBpUN

L5-TT = D %56 ‘S0° > d ‘TT=¥0
BPUAYO dASINPNIY g € aby ‘pajjoquoaspun

T8-TT = D %56 ‘50" > 0 ‘67 = ¥O
Aujeuosiad [eROSALY 1B € 36y ‘Patjoguondpun

(6uippow uogenbd jeanpnas)
vafaud JuRwdoPAsa PID = dad
Apris [eupraibuoy ubuwoorg = 519
dm oYy gz =4 ‘P moes = d
S8 HOUBYOT =( ‘P Mo sy =
uodas PYOW
d@ P ubY co- =9 P Moy ze =
S8 P Y Se =9 MmO T =
yodad ;eypeay
su=d ‘s0L°0 = (662 = N ‘D) X
Buzilelsaixg 1§ ja[UCD) 0 BDOUBYSISY
onpspes Ay

“SIA Z1— 3@ Buizijewaixa

B ‘SIA 71 12 J0meyq

aArssaubbe ‘siA g°¢ e Jowmeyaq
2A1553.066€-313504 JOy YOI [EIIUIP
AUIAPIOQ 3y da0qe BuRg YuIM
PalRPOSSE Sem SSAMOWIQ '8-9

po |ewsayed
sobe je buznewsixa Jo spodas SIA £'ST = W
13Lped) B ‘101 B ‘6L '+ P [ewtew
sabe je buiziewsxa ‘SIA §°¢ SIA QYT = i
e Janeyaq aassaubbe-ansoy peaysbuliod
‘SIA Z°€ 3@ Jomeyaq wa|qosd Jo (99-87)
S30da) Juased Yum pjeposse  U/N %0T 660 = W
SBM SIA G°T 22 SSLMOWIA  INeD %06 3|PPIWN %8S
‘p abe je uoissaibbe papipaid
sLtpw g1 abe je sainsesw
wawesadwa) ay Jo auoN " abe e
ansead ssaidxa 03 Aduspua) ssa|
g ‘ssousucud bue ‘ssaunuea)  dneD %5658
1eD0S ‘PAYY APAIDR JOUBIY LM YUSY %U/N Appru

PLPOoSSe Sem b abe Je uoissaIbby YUY %A/N —Bunjiopm /N
"1 3be AQ a5uBY0 U0 €

40 PIPUUM 3q 0y Uupy pasnipe
-IPM URy) ARl oW a5am SAOQ
PRAQIYUI | LAIPIYD PR(j0.AU0LIBPUN
€ 3by "1z abe Aq qd leposnue Lam
PASOUBEIP 10 SIWLD +Z JO PAIDIAUCD
aq 0y uaIPYd pasnipe-fpm Jo

UAIDd %2>
PRQIYUI uew APl 2OW M LOBW %L >
€ abe e URIPIILP PRI0QUOIRPUN  INED %EE< /N %05
‘lojue piw dn %St
AAIDLIASU U) M7 SPUYIOW LM QPP %9
uaipinp 10y Buizjeweixe papipasd MO %TT
Aouejul ul [0.JU00 0) DULISISFY da
"loqued dAgogsy sgavgow g (W/NSIG)  pesysbulliod
JOQUGD OF SOURYSISAI SIUJU| 4ao S80v = W
40 uoRIeIUI AP Ag PP PBLIO %I 519
sem (sbunes Jayoesy g BLICW)  INeD %R 3ppw d@ %6b
abe jo suA 01—, 1@ BuzieuRX3  vyY %S1 Jaddn—mo1 ‘578 %95
unsay  Apupa s3s aleW %

S[nwey Ry
g SPI0JA T 0
SIA 3|dwes [enuipuou
U <ST Y01 DAUBILBAUC)
rds Sjusuwllunouue
LE g Jodedsmau
S b 1L waoy paynoas
< Styjw 81 (13 IDILAJUIAUCD)

pue|eaz MaN ‘upaung
'e£61-2¢61 Hunds
“SYHIQ 3AQNITSUCD

SUTIZ<E 196 :uonejndod

(dqD) uoissaubise
yBy-mof “sapuab Joy
paoueieq ‘N1 ‘JlnyseN
8 afjwxou 'N] ‘ucibu
-wooig ‘spio JA § yum

SIA

[1)¢

leutpnybuoy

anpadsald  L661

uAST
[eupnybuo)

anpadsald 9661

SIA g1
leupryibuoy

anpadsold 9661

4@ sajwey g ‘(S18) NI

SIAQT < § “‘umgbuiiuoolg *SpJoDRs
's1g WQUIQ Wy sjuBjul UM A QT
SIA 0T safjiue) paynoal teuipribuoy

<swg 06 {FOUBUBALDD AApPadsold
aby azs iday 13

8661
Jeap

sewoy( B

‘ugsng

1
quspg N

‘B ®
PUHOW
‘idsen

‘eR
1mad
‘saneq

sioipny

WNJLYIP-a]qEIT pue pauqyui-Ays :Ajljeuonow3 piydy
S3dOUINJU] |euojow ] pue jelojABRYyag—sonsiialoeley) pliyd

BESTCOPY AVAILABLE

(dn}
N



{S1SAjRUR 101D2) UO Paseq SWIY ‘SUOHRIRLID JBML0-0.32)
{Pnpum g Juswedun] Jo spodal Byow Pnpucd

‘vodal piIp B wewessdwag ‘Jodar 1BYow S,/ JO SSPU0)

6uysnoos uonuamie 10° > d ‘gb- 50" > @ ‘g1 =54

Rwsindwy 10" > @ ‘9" ‘10" > d ‘81" =54

Ayjevogows (+) 10" > @ ‘I 150" > @ ‘€1~ =54

Kyeuogown () 10" > d ‘v’ 50" > d (1" =54
Suoday pliLD 3 RLICKW PNpuo) B Juawesdiuay

{sisAjeue uoissaubau agsiboy)
10°> d 61" =235 '95" = 4 ‘ST = YO
UODIAUGD JUBJOIALIOU *SA JUBJOIA
50> d 1'=35 2" =4 ‘TS =0
UOMIIAUCD OU *SA JUDIOIA
Ayjeuonow3 sagebaN 1§ uonenbay

{uoissaubau 2jdnynw asimMdals pJemioy)
(Ajnue) 03 JuBUNUILID MOj ‘Butieas pp Jaled Jood
‘ssausnaasau Ybiy :01° > d ‘Buisnoy sood ‘sbuqrs
JOPI0 JUNDUIRP QUAUIENE [00LPS MO] 160" > S.d)
100" > d '66'b1 = 4 V ‘62" = (§)4
ob' = ¥ ddnjnw Buuep ybiy
100> d (U1 =4V '6 =)
9€" = ¥ @|doinw Juaued pIPIUC)
100 > 0 '€CvE = 4 V ‘62" = (9)4
62' = ¥ dnnw s_URWoOSAQNOY YbiH
9b' = y adninu  07—0T $9bY paPIALo)

{Buepow uogenba [eunPNYs)
Z1 6 yag—zL jonuo pe su=d 11
11 631 yaq—11 foquoo we 100" > d ‘s¢°
zL B2 ya—T11 620429100 > d 211 =4¢
74 [0Quod Re—1 L jeuod Re 100" > d ‘171 =4
1L Jomeysq—2'11 B Rq 100" > d ‘72- =4
Z'11 1omeyag—z'TL jouod Be 19" > d ‘7 =¢
656 =133 ‘20" > d "£°091 = (9p1 = & '921) X
Buizijew1x3 g ‘3N ‘uonenbay

d
]

(P s,ua40D ‘SYAQINV ‘SWYAONY)
(ssaussapeay g “Ming “biam JuERY smeueam)
0 > d by = (08 ‘1) 5
(535 o) oquod) 50° > d ‘0°€ = (¥8€ 1) o
{uoissaubbe x Aypwupa o Japuab su = s,d)

ST =p 70> d ‘T'9=(t6£ ‘1)

€ aby Buppes uogeinwgs ‘11 a6y uossa.66y

SORSREIs AN

*sbupe. padxa g sisAjeue Joey
Ayeruyuoo ay buipioode buiddepano
aq 0} pauILwiap Sway buneunurp
AqQ uogeUNUEUOD WY aonpas

o) padwane Apms siyt “susiqoud
PNPU0O JO S}OdI PIyI B JaoW 63
P3IPR) 2PMm AYjeuoiowR aagebau

g (uoneinba.) butsno) uoguane

3 Awssindul Jo spodas PLNoW

*g1 abe Aq sraes [euiwud
u3(oIA pappasd s—¢ sabe

1 (januo Jo yoer) Aaedau
g Ayjeuogowa aagetau

Yiim pBUIGUIOO UoQe[nbas mo

“Ajuey 03 JuBLILLIOD

Mo} g ‘Buueas iy Juased

J00d ‘sSaUSNoAsdU YBY Juncose
oju1 Bunies ‘gz 18 01 sabe uaamiaq
suonaaum papipaud Buisnoy
Jood g ‘sbuyqis Jap(o Juanbuljap
“uawuiee |00YS MO; qualed
POPIAUC B ‘SSouRwWeSI|qnon
ybuy ‘(01-8 abe) buuep yoiH

“UPIYP AN MO 40 Yy Joj swejgoud

JoARupq 71 % T paIpaud (Bar yaq) uogeinbay
lesomewed 3N W ybiy uaupid 1oy

sioaeyaq WRIqoLd paIpaLd joguod

|euoguane oMol !(3N) Aljjeuonowd

aAnebau s,uaupiiyd AQ pajesapow

sem ZL 1§ 11 I Jomeyaq wajgoid

% (]0QU0D J1e) |00UCD |euoquUEE UBIMIS]Q

tped 3t ‘Ppow bumy-15aq ap ul

"PI(|QIUCD SSAUSSIUES) B ‘D215

Apoq ‘535 ‘AapiuLpa g Bpuab M
sasAeLER Uy uoissaubbe ul moj uaupjiy
uetp € abe Je (vonIgIyul [elonewRq
JE0UBPIOAR ULRY 10 JaMO] J0)
bupieas uoneINWAS uo BY6IY pasaos
11 abe je uaupyyp amssasbbe L6IH
ynsay

RO %T
ne) %68
dSIH %L
vusY 1
V4V %1

UAOd %L>
UoRW %>
oNe) %EE<

01dAD) 9601 >
PUT M %0T>
e %06

ViEN %7
X %t
dsIH %11
oNe) %78
VUSY %1
V4 %I

UeIpUL %69
3joar) %9t
aNe) %9's >
uery %9's >
Apjupa

AT = W
S{PpIW-MO]

(Mo 94 1)
95 %I
b %EE
€1 %6€

Jaddn—mon

HM/AWICOU

077 < %0E

STF> %ET
Mo

0 jRuared
SK6'YT = W
(i0513-38%)
ASYS = upw
3IPPIW

/N
s3s

%05

%001

%001

%0S

%15
O[CHW %

ZV ‘Xlusotyd Jo ease
anaw !s|eusyal JAIRo
g -Jfas ‘spe ybnaup
PIUNIRs %81 APgsO
PUIYP Yum sBLI0W
‘sucgnad 92J0Mp

10 SPIODA MNOD 7Y
WOy pajnml %28
{SUBIUBAUOY)

sIAZ1-6 [4x4

pue(eaz maN ‘uipaung
'€L61-2£61 Buuds
‘SLIG IAQIDISLIO
‘uofiendog

SkET <€ Sib

Juawdopasq
wenbulipa Ul Apras
abpuque) ‘7961-1961
“UopuDn Jo AR SSep
-6uppom uy oS p3
|erads 1 @ Aewud
125 9 WOy SIA 68
sabe sAoq pejdwes
‘uogejndad

sk 7g
‘siA 61-81

<68 1114

siBypea) g ‘uated-

‘uBupiLR jpoyRs-apesd
uequnqns pagnal
LU UIAUOD

16 wis-z
< pIE-Y 951

Bjpues g
feuone|aLod ASaph
aunuo) 8661 ‘enbua
SIA ST ‘e R
leuipraibuoj ‘idsen
ANPISaLd 9661 ‘AUaH

slA bz

's1k 01
Jeuspribuoy SubimeH
ampadsoly 1661 uoibupes
sihz e3P
leuiprybuo ‘auang
ANPASId 0007 ‘Bsaquasi3

Ajljeuonow3 aanebay 3 uonenbay pauiquo)

JSIONEYSG (EDOSTY PUB “MHFEOUUAS WRedILT, 395 HEET 18 19 ABquisiL

{ueaDQ LBIPUL BLA

u| Aqunoo puers))
smune Ul sumoy

om3 16961 Loy
LBHIG papajasun
:uogendod
ssauaapejuasasdoy

ST <
aby

OET'T
2

SIAg ‘R
Jeuiprybuo; 'spjouAsy
anpadsald 8661 ‘auey

uBjseq Jea4 sio\pny

HNJYJIP-2Jqearu] pue paqIyui-Ays :Ayieuonows piyd
S3DUINJUT [BUOHOW PUE |RI0IARYIG—SONSIIDIDRIRYD PIIYD

22

BEST COPY AVAILABLE

27



(P 5uBL40] ‘stsAeuE-EYBULI)
100UC3 86T ‘A £'S9T = S PRBRM
W>dWT=2"15=p
(S3IPNIS $) |0[UO *SA J3PIOS|P PNPUOD
100U0Y 95T ‘GHAY b 6vE = S PAUORM
1000" > d ‘26b =2 'v9' = P
(saIpras £) |0RU0D 'SA GHAY
awi| uomeay (eubis dois
103U0 0°9T ‘A0 9'T1 = S, PaIYORM
SO > d'SeT=2'9=p
(S21pas €) joQUOD “SA JAP.OSIP 3NPUC)
|00Ued 861 ‘AHAY 701 = S PaIYORM
1000" > 4 '9€'9 = Z 'v6' = P
(S8IpnIs 9) |0RU0D “SA GHGY
adojs uomuny uoRIGIYUT

(payi0das JoU SUBAW YAONY)
dnaib 100° > & ‘S2°¢S = (SO ‘£) 7
abe x dnaub 100" > ¢ ‘Z6'bT = (2021 ‘21) 4
aav 19 JomeRg [e1ospuY

(suorssaubad onsiboy)
9E—b'T = 1D %S6 ‘10" > d ‘6°v = ¥O pasnipy
SIS 1oy JoU0D) ‘Qd [eRESAUY Jo 0D dnmojjo4 ‘dnaus
(auenbs-ip)
SI0RUGD %8 'AHAY LM spueqoxd a7
100" > d ‘1Ist=, 1
dnmoyiod 312 Ad 1e10SHUY 10 Q) 3dUI[eAdld

(atenbs-np)
(peniodas J0u sabeyusaiad omatau AQ poZAiUE 3ep)
su =d’'sger=,%
QHAV-UON "SA QHAY
50" > d ‘10b =,%
aQO-UCN 'sA Qa0
sonspes A

*SICQUCD [BULIOU 0)

paJedwod (pIOsIp PNPUCD + HGY
'J3pI0SIp PNPUO ‘GHAY) SPPIOSIP
buriewE@ (UM UBIPID Jo)

punoy aJ9m 3wy uondeay [eubls
dojs oty pue adols uonpung
UORIQIYU] 3P Aq PIUILLIAIAP S
ssanoud AIagiqIyu) MOJS & pajeral
uoniqiyut 2suodsas Ul SIOY3A

*S|anuad paiaploesipuout

g dnasb Ajuo-Qgv ayp ueyy
101ABYRq [R120STIUR JO SiBAd) RYbIy
pey sdnosf Auanbugep + qav 3
Ajuo-Aduanbuiap ayl dnosb Auo
-Aouanbuipp 3y Uy Uy vely
(¢rabeyelouInq) IT'6 ‘L ‘S
sabe je soieyaq [epospue Jo
s[aaa| Joybiy pey ¢ abe e dnosb
fousnbuifap + Qv A U WBIPIYD

*passesse JoU ga0«

*$|0QUOD |BULIOU LB pooLinpe
Apea/anuanssjope aje) Guunp
Jpuosip Ayjeuossad [eposnue Jo
19PJOSIP JONPUOD J0j PLUSID W
03 AR 20w aam Aduanbuljsp
10 votssaubbe Jo sisouberp
Alepuodas Jo Alewud e Jnoyim
«QHAV Yim pasoubelp uaupiiy)

*GHQV INOLIM LBIPIIY LB T Aem
JAYE (D) 20§ BLRWD 133w 03 Ay
BJOW OU 3Jam 3uljaseq 1e aHaY yum
URIPIYD "0 INOLUM WRIPIY
ueL) 1 3Aem Jaye () J0) euajud
199U 0} Aj2)i] .o 2Uam Burpseq

18 000 B GHQY YIM UIpiy)
nsay

/N

uhjod %/ >
uoeK %< >
oNeD %6 <

one) 4001

ned %001
Apjupa

/N

/N

peaysEurjon
g =W
APPIW

PopNPX2
AloBxer
peaysEulion
oMol
/N
S35

SaIpnIs €
104 W/N

‘salpnis §
%00T

%001

%00T

%001
dje %

suosuedwed
£661-0661 dnaub
‘paLRJAI AP ‘saipms 8
SAZI-9 9% nypads 2unog  siskjeue-e1al 9661

juesbuas g
‘ueio
‘ueeumsoQ

|o3u0) A103IQIYUT pUB BUIUOIIDUNY BARNIAXT

puRjeaz M3N ‘Upaung

'€£61-7461 Buuds sIA ST
‘SUUIQ IAJNIISUC {euipnyBuoy
SKST <£  SEp :uonejndod aapadsold 0661
swaqosd Joneyaq Xy

ou ‘buy|es suoyd §
U [2DIPAW WOy
dnmojjoj 32 Py

saQuoo Ayassa.66e 10
Aownbuipp jo sisoubep SAZI =W
oM Anmpesaday SH p1-8
10j paLiajal JuIp uogeoidas
SIA 68T B0URIUAUCD [euipnybuol
<€L=wW Tl Jypads aounog aapadsold 1661
sjoquos
|eULIOU PRURJRY
-xeiped § AHQY
10) paLgjal JuIp UA b
SIA 1701 1UBILRALD jeutpnybuoy
<sh/l9 092 ynads aunos aAndadsold 9661
aby ?z15 ssaUdApRUISIdIY ubjsoq Jedp

nYowW

e
‘uRDl
‘ezznuuey

‘e
‘auoerey
‘uBLLRPANG
ssopny
aHavy

535udnpu] IARIUG0)—SsORSHIPRIRYD PlIYD

23

BEST COPY AVAILABLE

28



(ppow uogenba jeiongs)
swajqaud Ppucd—YI 1000° > d ‘ge'-
IOY3p uoUARe—II 1000° > d ‘TH-
Auige jooys—01 1000° > 4 ‘g™
Ayjige jooLps—yoyap voguaye 1000° > 4 /2
IDY3P UOQUSHE—NPUO [000° > 0 ‘BL°
Aouanbupp—Ayige jpoyds su = d ‘500
ST Aouanbuyp—g PNPUCd 1000° > d ‘89" = ¢
66" = H9 09" < d '9°£7 = (£) X pooya 601
ST @by Aouanbuypg ‘g1 26y Anqy Jasejops

oo aaa

(L (| A T |}

(aJenbs e3a—azis pay? ‘s;sequod
pauur|d ‘SYAONY {Asowaw (21auab R ‘Apjeuonows
angesau ‘DI ‘SMEYs GHAV (S9IBUBAD ‘'YAOINYI)
B6euou p7* ‘ajgersun 10°- ‘AqGS 61~ = S,
b6euou "sa Bbe ajqesun €00° > d ‘20'€- = 7
90" =4 10" > d ‘6U'b = (8ET ‘7) o [evned
Buuspi anpalgng
2G0T (23U |e3LI0SI0P-PI ‘Buluonouny aaioaxy
Beuou €1° ‘ajgeISUN L7~ GRS 0" = S0
66euou sa 31ge3sun 20° = 4 ‘be'Z = (06) 7
Bbe ajqersun ‘s 3ige3s z9' > d ‘14°2- = (001) 7
S0 =g ‘50" > d '06'€ = (8ET ‘7) S [ensed
5)sel uogepossy |RUOYPUOD
[Puaud |esme|osioq JoLsad ‘Buiuemund aapmag

{panea-suo ‘suosuedwos pauue(d ‘SYAONY)
anssaubbe §pT° ‘10U 907" ‘QHAV £9T1° = S
10u0d s aissaubbe 600° > d “25°T = (€€) 7
180UOD SAQHAY  ¥0° > d ‘98'T = (0€) 7

ados uorpunyg Aloyquyur ‘uomiqiyu Jo Apgeqalq ‘ssaoaud Alaugiyul

aagpssalbibe £/ ‘|oNU0d bZZ 'AHAY 952 = S
100U00 SAQHAY  $0° > d ‘18T = (0€) 7
100u0d "sa anssaubbe 100° = d ‘22'€ = (£€) 7
awi uonpeay jeubts dogs ‘ssanoug Alouqiyul
(AN 20y 150d 'SYAONY)
1P 18 ‘snoixue 56 ‘ssaubbe 011 ‘gHaY 911 = si
100°=d ‘26's={(99e) 4
3suodsay JO Aljiqenen ‘ssaold uonIaxg asuodsay
1P Z5¢ ‘snopxue sgg ‘Bbe B6E 'QHAY 8Zb = S
110°=d '20b = (99 e) 4
(W) Aoue ‘ss300ud uonnaaxg asuodsay
SORSARS AN

g1 abe je

Aouanbuifap 1 €1 abe e Ange
ansejos usamiaq diysuonejal
ay pajepew g abe e (Ioyap
uoguane »y swajgoud PNpua)
Jomeyaq aagdnusip pue J1

“AlowRw

|esauab g ‘Ayjeuonowa aapebou
‘Ol ‘snye3s gHAY 40j Pa[jo.nuce
sashjeuy “sdnaub aassasbbeuou
10 B|qegsun 3y} ueyy dnolb
aassalbbe ajges auy 1oy omo|
asam sanlIqe 6uuaplo aAR(gNs
‘dnoub aArssaubbeuou 1o 3jgels
alg Joj uetp dnolb anssasbbe
3|QEISUN DY) JOJ JSMO| Sem
BupLIEa) LONEPOSSE [RUOIPUCD

‘jonua

Asoyqiyur JuaPyap g LonN3dX3
Fsuodsau ajqeuea aJow e Aq
PIUIULIIAP Se |[aRUa Aouqiyul
100d Aq pazuapeleyd a5am 'QHAY
% uorssaubbe Buipnpu) ‘sEpJosip
Buiziewwianxe wa UplIyD

ynsy

(s 4)
UAI0d %ST
NED %S8

(uepeued
puazy)
2ne) %001

/N
Appnpg

Jaddn—mon

pa [ewajew

S EOT = o

'SNATES = W
Mol

N
53s

/N

%001

N
2leH %

uonute Y61y
‘uequn ‘pueleaz MaN

YuNYARSLYD “LL6T sIh ¢

P HOY00 YuIq teuipratbuoy POOMIOH B
SIAGT-8 60L _ tuonendod ampadsald 5661 uossnbiay
Aqy 2ARIUG0D

UOREINPD JO SIA GT >

Jum suased Bupyeads

-\puRld ‘wog-ueipeue)

pey sAoq 31qibid 'seyea)

uxuebiopuny Aq parey

‘epeue) ‘|eanuoly ‘sease
§35-M0| “sjooips sk P
gnd €5 U1 shog teurpnybuol ‘Iineg
SIAST-9  6bT :uoneindod aARdsald 6661 ‘unbps

swiooussep Jejnbal woy

dnoub uosuedwod g

SHOIAIIS LOREINPD

woy smolAeyaq

Buiziewapd yum

UBJPJIYD pRUNIDAI suosuedwoo

10UMUIALD dnoib jueabsas g
A 219 o ypads 20unos WwaLMUe) 9661 ueepaIso0
by 7S SSAUAARRILDTIIAY ufijsaq Jedp siogny

jodjuo) Asojiqiyux pue Buiuonoung aANdax3
530UaNYUT 2ARIUG0D—SORSIIIIRIEYD PIIYD

BEST COPY AVAILABLE

24

o



(sishieue ppow Ybo| Z x Z ‘aenbs-ip)

(2 = ) 10QUE2 IR %9 (67 = U) AD + QHAY %6T
(61 = ¢) @ %S ‘(29 = u) GHAVY %8T
FBpow uoissaifial gHAV ‘10" = P23

@D ‘GHaY 10.0u0) ‘BuiAaipesapun UUPILD O %

(joQuod JluIp *sa dnob 'sg° > s,d)

(2v = U} 10QU00 P %L “(¢L6 = U) AH + QY %L
(89 = /) @D %ZT (111 = ¢) QHAV %EZ

sisouberg Aq ‘Guaaiypelapun uaupiy) Jo %

(stopour uaissaubas onsiboy)
(piyuoo ud.ed g ‘spiepuess Buin ‘abe |eusgew
“4-I5IM ¢ 3be ‘warqoud uonuane :sajeLIRAD)
UBIY “YBIY-PIL ‘DI “PILI-MO| “MO] %06 T—%5"6T

fooyas woy uoisuadsns 60* > &

asn siqeuuey 0" > @

suoneyse 433d juanbuiep 1000° > d
Jomeysq Juaosajope Joj pAsnlpe 06" < &

PNPUo) UG A [00LYIS Buwmes %
(3inusosad EOT-96) UBIY %L 0E
(tAS6-16) UBIH-PIU %8°9T “(WAO6—9L) PIW %T'EC
(LASL~15) PIL-MO) 966°6T ‘(LAOS-T) MOl %0°LT
(9°Z-T'1 =D %S$6) 50" > @ ‘8T = WO
SWagoLd 1Npuo) b Aq jooyds Buiea %

(50" > d 12y1p SIAY3| WABYIP YUM SUBBW "YAONVIW)
(uondeunu Acuanbuliap x Ysu ‘srqexs ysu :su = s,d)
bUIPPUOU SL-MO] 40°20T “ASU-UBIY (Z'S0T = S
BNbUIRP XSU-MO1 . Z'T0T “ASH-UBI 826 =S
sub s0° >d ‘1e°€ = (8¢ '7) S
buiRpuOU 35U-M0] 4 1'601 “HSU-YBIY 1°50T =S¥
Jsanbuip ASL-MO o 6°Z0T HSU-UBIY ,9'86 = Suv
shoq 10" > d 28y = (LOb 2) S
smeg juanbulfaq 1§ Hsiy ‘sa1008 VI [20L

(215e0U00 ‘YAONV ‘PRII0.OLY $35 ‘suonepwcd ened)
uanbay p*16 ‘BpuUBYOUCY £ 10T = S

Isequod 10° > d 's0° > @ ‘80'b = (60T ‘2) 4

21— 53by D1 abesary g srams Spualo
(£1 b1 ‘11 '8 5 96 3@ DI :Su = 5,d 50" > 5,0)

€ abe ‘DI 91°- = 7 |ened

SIA 6 ‘Aumew abenbuey g1- = 7 [egied

SJA § ‘uorsuayaudwod abenbue gI1°- = J [erUed

stA ¢ ‘uoisusyaudwos abenbue) ST°- = 4 |erped

Syl $Z-8T ‘Aljiqe dbenbuey 91°- = 7 [erued
0€ 36y Aq Ayeuiwu) g VI ‘Ayiqy abenbue Apeq
SOpspels Aoy

‘@D Jou pue QHAY M
PANLIDOSSE SEM JUUIABILPEIDPUN
JWSPEIR “JUNCIIE OQUI LIDHEY

sem QD 8 GHQY 30 2IUBLND0-00
aLp uaym "sasoubelp (aD) Japiosip
PNPUCD Y QHAY WAIM pajeposse
SEM JUIWIBAIIYDRIIPLIN JWIPEIY

*s3|qeLIeA PAUONQUBLL-IAOGE 3L

104 Bulf|oQUCD ‘SUOREALYEND INOYUM
100425 63| 1§ POOYPILD IPPILL U
slwajqoud 1PNpuco Laamiaq diysuoneRs
alp payeypaw suoisuadsns [00LYs

9 ‘asn sigeuues ‘suoneljye Sad
wnbuipp ‘g1-91 s3be swaned
J01ARYD] JUADSAIOPY *(SIA §-0)
spuepuens Buiay g “pijuoo |euaied
*abe jewanew ‘(s14 g) swiajgoud
uopueRe § ] 4o bujoquos
‘sucnesytienb oYUM jooLps Bues)
4O {SU PASERDU; YUM PRIEI0SSe
auam g abe je swajqoud Pnpuo)

*spIb pue sAoq 3su-mo| B

-ybuy 10y €1 8 ‘11 ‘6 ‘2 s9bR 30 DI
SbeIIAR JIMO| IM PEIeDOSSEe
sem gT-¢1 sabe je Auanbuilag

*SJ9PURYO WANbAY PIP R

£1 03 £ sebe woy salods Y] besase
1aybiy pey SBPUSYBUON SIS J0j
Buijo.quoo ‘gg abe Aq Agjeunun
UM pajenosse Ajpanebau sem

(£1 40 *p1 ‘11 '8 's 30U Inq) £ dbe
e DI 8 (5 2be g ‘g abe 'sipw

2 9 81) Aupqe abenbuey Ayeq
sy

/N %0E
INEY %0L

(s )
uAiod %ST
M) %S8

udiad 9% >
uoel %L >
INRD %EG <

e %001
Apluya

~

Sload|
peaysbuyion
SJjopes
%21 1589 38
sddn—moq

Jaddn—-mao

/N

/N
S53S

swajqoud JojArYRq
aagdrusip 1oy solp
paseq-Ausiaaun ¢
) paiRya) uaIpip
:2yads saunos

%001 SIAZI-L A

uomme ybiy
‘uequn ‘puejedz
M3N “PUNLPISHLED
“Hoyoo g 6T

/N sihgr <8 6% :uopejndogd

puB[RaZ M3N ‘UPaUNg
'eL61-2461 Buuds
‘SUHIQ IAQMDISUCD

%15 SUhgT<s  $08 :uonendod

papnpu dnoib 1opd
‘85615561 ‘Lopams

‘wiowppPols up

[@euajue ‘Ryow

siA 0g LAY AJOAD poYnLOB)

%007 <Ssipw g [44¢ 1IDUDIUIAUDD
9N % aby ?ZIS SSOUdAReIUISIIdOY

suosuedwan @
dnaib ‘sneydwey
BUMuo) 1661 puy
SiA QT
[eupnybuoy POOMIOH B 1y
anpadsold 8661 uossnfuzy N
JUIWBABIYPY DIUDpedY
SIA 01 BAIIS 8
leutprybuol oW
anpadsald 6861 ‘aum
A ot uosu)
[eujpny5uoy -Baaquanoepl
ampadsold €661 B umANS
ufijsoqQ JedA siogny
Aunqy aaniubod

s32uanyul aaNIuBo—sonsIIaPeIeY) PIIYD

BESTCOPY AVAILABLE

(e
(4p]



(Ppow uogenba |esryanas)
swiqoud dIS 4 10 € %L ‘suRiqoid 4IS 7 %91
wa)qoid dIS T %ET ‘swajqaid dIS ou %9
Swajqoid ou 'sA AR §0° > 0 ‘SE'E = (b = N ‘1) X
swB|qoud ou "SA b€ 10° > @ ‘9L°T1 = (Thb = N “E) X
SWIIGOId PNPUO) JO YSRY 1§ SWIIGId dIS JO #
(SVAONY 332LRAIUN ‘YAONVIW ‘u0ISS3162) afdnjnw)
wajqaud ou - ‘wajqasd PNpUD ZE* = SH
Y > 0 ‘v =(geb ‘1) 4 dsa Bbe sy
wa)qosd ou 90°~ ‘wa|qoud PNPUM LE* = SW
v > d W'y = (bey 1) 4 uoRNGLIME 3(ASOH
wajqoud ou §p°- ‘WI|qoId PNPUOD 6§ = SH
100 > d ‘6871 = (€64 '1) 4 Sloud buipooy
100" > @ ‘99°p = (0Ey b)
Swajqold pnpuo] g dis
sasuodsal aaissaubbe sseode 100° > 0 ‘g7 = ¢
suonquye dmsoy 50 > d 's1° = ¢
sions Buipoowd 100° > 0 'tz =
100> @ ‘11" = o
¥ 49 buriewayaq B dIs

(suoissasbay gidnnw)

uoissaufibe jo awomno jeas sod 500" > 4 ‘91" = s
swajqoud (epos 0} suonnios 100" > & ‘17°- =
seyq jeuonnqupe IRsoy z0" > @ bIT =4

100' > 7 '98°¢ = ($67 ‘L) 4 ‘62 = ¥ sbunei JaaasqO
sasuodsal aassalbibe ssa0oe 100" > d 6L =4
S Jueaspl buipooud €9° > @ ‘€1 = 4

10° > d ‘00T =(v6T ‘L) 4 ‘ST = ¥ sbunes 1adg
$95U0dSA) JUBIAdWOD Ssade ou 100" > & ‘L1- =4
sasuodsay aaissalbbe ssaxoe 100" > o ‘91" =
SN JueAsl Bupoawd 900" > d ‘91" = 4

70> @ 15T = {b62 ') 4 b2 = ¥ sBunes japeay

uossalbby g BuISsaNaL] UOREULIOjU] (1305

(50" > d 1531 uEDUNQ !SYAONY Y25 X apeub x dnoub)
uouzs‘Bbe g9 =i (10" > ¢ vy =((TT TV 4
PIYUO) [EUBWINYSU] 1§ SUORNGLAYY Jud]
uou 9§ ‘Bbe 'L =S 10" > @ '6'S = (L2 T o
PIBUC) [RUONEIFY B SLOQNALMY WA

(oz1s 1dwes 10 pybiam ‘8z1s PaYd ‘ssAjeur-gyaw)

S35 I0gued ‘|leuipmyibuoy gzt = 53

ajeveaq ‘jetipmibuoy £g°T = ¥O ‘LZY'- = 53

SIS 100U ‘|eUoPIs-5SOD 6ET- = SI

SARWY 60" ‘SAPW ST'- =53 500 > TE=2

8JeURAQ ‘[eUoPAS-S50D £0°T = YO ‘617 = S3
Aouanbuipq 1§ DUBLLIOLRY JNLRpEdY
sonspels Aay

*sweiqold buissanoud Jnoyum
LRUP{IYD ey Swajqoud Pnpuad
uesdjas Aleuip dojeaap 03 Al
40l Sawn { asem swajqosd
Bupssaoaud b 1o € WM Uiy
dnaub wajqasduou 3U pIp uey
sIA p snonaud a1 ul swajqoud
Burssaooud uogeuLioyul [eDos
Jayeaub pajensuowap dnasb weiqoid
pnpuod , 16 ay| -bugziewaa

40 sbune: sayoea 46w

@dueueA Jo uopuodoud uedyiubis

© 1oy pIunoe § abe Je salods
{d1S) Buissad01d uogeuLIojUl |BOOS

*SaLWONNO 3Aqsod o} buipes) se
uoissaibbe jo suonenjeas g
‘uoneiauab uonn(os moj ‘serq
jeuonnquie ansoy ‘sesuodsal
WRdWos Mo| ‘sasuodsal
aAassUbbE ‘sand Jueadjal

40 BUIPOOUD PapNpUl S3|qRLRA
weoyubis “iae) spw g
uassaubbe Jo sbunes BAIFSqo g
*jayped) ‘1ad papipaud sajqeLeA
Burssaooud uogeuLiojl [e1305

“uaIpLp 2Aa1ssabbeuou ueyy
Aaanoedsal piyuco |euawngsul

'8 [euogelas J0J SUORNQLIIE 3(QSoY
aow pay uaup|iLp anssaibbe
ARI9AO + Ajleuonejal g AjleucaeRy

2u@nbuap aq 03 Al e 20wy

259M DURULIOA JJLWIPEDR MO|

@M LRIP|IYD 'sajewt Jo) Jabuons sem
diysuogeral sy "$3S 10§ Huljjoquo
Rye uA3 ‘(oudjeaasd ‘uanbay
‘ssausnowRs) Aouenbulisp oy paejal
SBM DURLLIOLRd JILUBPEDE JBMOT
ynsay

PYO %T
aNe) %Z8
V4V %91

R0 %1
ne) %eL
V4V %91

B0 %0
NS %YL
VAV %979

oned %u/N
V4V %U/N
Apupg

/N

peaysbulljoH
(99-1)

S'8€ = UpW
31PPIN

U/N

/N
s3s

%IS

%ES

%SS

s9jdwes
%bl
B[eKW %o

By <A

sAg5<s

46 pgpug

81 2puUN
aby

(114

60E

124

L£9'p
-05=U
ubuoy
597’61
$S0.D
755'82
azs

NI ‘'u0bunuiood 18 ‘NL

'3fAxouy ‘3(IAyseN

‘uayebuBpu 10§
uonens|basaud buunp SIA ‘e
paynDa) sjualed jeutpnybuoy 9
IIUIUBALOD SAPdsaud 5661 ‘abpoa
NI ‘uodbuiutoorg g ‘NL
"BNAXOLY ‘I|AySeN
‘uauebuspupy o)
uogensifasaud buunp spw e wRd 3
panoas sjuased feusprbuoy ‘saeg
SDUIILIAUCD) aApPadsold 0661 ‘abpoq
AID 359MpI
dZISPIW U [0OLPS suosuedwoo
apesb way peyunoas dnoub
1BUAUIAUC) waumuo) S66l »u)

BuisSa2014 UOIRULIOJU] |RIDOS

(Ap fooyps
‘leuoneu) sajdwes  [eupmIbuo] 97
2AQejussadal M |euogpoas
SAPYS PRIIBIS -SS00 2%
:uonejndod solpns g9 qa0 8
fouauaaue)  SIsARUR-ZIW 9661 unbey
idoy 6 1290 sioiiny

2dURWIOHAY dIwapedy
saouanyug aAniubody—sonsiAIRIRYD PIIYD

26

BEST COPY AVAILABLE

31



(suonep.uod)

aquq 10°>d ' =4

100" > $,d 3ye mendiuew ¢p* ‘jeosoaud 9¢*- = 4
1531 P[0 B sbupey soyoea) “aAssaIB66y-a[0soH

(50" > s,d)

auezq/jewsiouqe 17" ‘SUORENAW TZ- = 5/

3IqueY T7'- ‘sauUobed JueAdRl 07°- = 4
159 diyspuaud g sbuney Jaypea) ‘aassalbby-ainsoy

(Jopuab g abe (aQuoo s,s jequed ‘suoissaibar adnjnw)
spe Bunuauo §p* > ‘g = J (ealed
Swawers o' > ¢ ‘g = 7 [eied
sbunies 19° > d ‘Sp* = J (enied
spe opsiuobe 10° > d ‘sp” = 7 |ended
S0° > d ‘00 = (8 TT) 4 bS5 =¥
sa1bajeas (epos g uoissai6by
10° > $,d ‘uode dols (b ‘uonuanie gg” = S/ jenied
S0 > d ‘gz =(1£9) 4 ‘68" = ¥
5/€09) |€1305 g UOISSR.BEY

(p 01 y {lews Joy paysalco 6 azZIs aye sisAjeue-eyaw)
89'T-HT P '€6'-T9° = ID %S6 ‘v = P
§0' > d ‘2561 = (v1) O
Juanbuippuon *sa Jusnbulag 3 Bulucsedy [esow

(D1 1equaA ‘35 ‘abe :s31PURACY “YACQDNY X3S x dnoub)
{pauodal Jou sanjea 4 ‘Juedyiubis spo)e ulew)
SIUBNbUIBPUOU ABWR) £'88Z ‘ABW §2LT = S
suenbuep Aewsy £ ESZ ‘Aew T'EHZ = S
1000° > & ‘8y°8€ = (L1€‘9) 4
Auniey uawbpng jesolW

(50" > d Jayp SIN3| JUABYIP YUM SH YAONY)
100uoo (2t ‘Buiien (Sb'b 3 ST = S
100" > 4 ‘s8'6 = (49 'T) 4
LONEI0A0U] J33d Hise) Bojeuy ‘sbupey uoquajut
{VAONY S2.nsealu pajeadal uopuod x awy x dnoub)
(sdnaub jo.quad *Bujuien uopuape su = s,d)
10d £9°2 ‘24d 1€°S = S
b Jwouneay jeuonnqguie 100’ > d ‘80'8 = (61) 7
10> d ‘20t = (221 '9) o
UOREIOA0L] J33d 0dAH snonbiqury ‘Ajjeuonuaut
{VAQNY senseaw pajeadal swn x dnoib)
(sdnaub jo.quod ‘Gujuien uopuaye :su = §,d)
150d S0bT ‘ud 5574 = S
dnaub Juaugean euognquie S0° > d ‘e9'C = (61) 7
50' > d ‘Bv°E = (€9 ') 4
sbuney Jayoea) ‘uotssaIBby
sopsaes Aay

*s123d wouy uonisinbae Palqo Suumbal
BWILIIP B 03 SUOHN[OS dAIssaub6e alow
B [PPoso.d Jamay pey LRIPIID saUL
*(s21621e.05 |BULIOUGR 2I0W PIMOYS B
SUOREYAUL JOM3) PAIIY0) 153) uoneniul
diyspuaLy e 03 suonnjos Jueaapd Jo
3|gixay ssa| pey aaissuGOe/a|nsOyY se
s13ydea) Aq pajes uaup(iyd 46-15T N

*uaup|iy> aAIssaubbeuou 0y
pauedwuod SPUALIBJIP [B1D0S DOSI|RINJRY
anjosas 03 (Buigqesb g Bunuy
Buipnpu)) seibeleqs [e120s aassaibbe
3/0W 1 SPWWS(p [e20s (2R3
-odAy an10591 03 (+oiAryDq S1aad
VAP 10 dois i vonuane ueb)
sjeob [e1D0s AISS2.66e alow pey
uRJpP aaissaubbe pajeuswou-iadd /N

*sjuanburpuou uew bujuoseas
JRIOW JO SRAY JaMO| pey
sjuanbuiep ‘seipnis ST SsooY /N

PO % ‘YUY %IS
“ouabliEIul [equan 8 ‘s3S ‘abe ‘oned %gb = 2P
Joy Buyjaquod ‘susnburpuoue) 9486 = [9pUc
ueyy su02s Suuoseas a0 %I
[R4OW JSMO] PRy SUSI0Pe  INED HEL
JewW B Aew) WanbullRQ VAV %97

*sdnosb g Jayy0 31 vl sAoq uewy
uopesoaoud Jaad ul Ayljeuonuaju)

Pyl 0y AjxR s59) aem dnoub Jusunesq
feuopnqLIe 3 ul sAoq jew puna)
6umas qe| e ul suoReasssqo ‘sdnoub
JjoQuon 1o Buuien uonuane 3Ly w sAoq
) paiedwo ‘(ainseaw ageuuonsanb)
uogesoaaud Jad jexgayiodAy
‘snonBique 03 asuodsal ul Juaul
2NS0Y JO SUORNGLITIE U1 SUCKINP3I
pamoys dnousb usunesq feuoanquye
317 w1 sAoq anissaubbe ‘Ajeaynads
‘uoguaAjul jeuognqLYe ue buimofjoy
anssaubbe ssa) se uaydes) Aq pajed
auam g Bussaooud uogeuun)ul [EROS
panosduwl pamoys SA0q BAISSAIOBY
ynsay

VL4V %001
Appnpa

a|ppiw saddn

—1amo7

/N

/N

fepuou,
uanbuipp,
2IPPIN
MO

MO
s3s

OUEWO WAISIMLANOS

u sassep J6-3s1 abeydwig
sipw  Wioy paynoal Jeuone|.u00 B ‘BlloW
%lb 08=w 14 ‘20UBILBAUOD WALNUO) /861 ‘uiqmy
oUEIuQ WO
‘|ooyas Asejuawap suosuedwod 0UsSeIN-I50Y
sIA9C'6 = W woy payrusal dno.b g ‘wealg
%05 16 —pug s 190UBIUBAUCD WU2UNDUD)  T66T ‘uigny
Aousnbuipap dnaub  suoneyassip ¢
09mg uosuedwo? jogued  paysiigndun € PPOQ 8
YEST =W =SU 10U pIp sAIpIs 11 3PS §1 ‘s
/N SU/T-TT €49 :paliodalJoN  SISARLR-EOW 0661 ‘UoSPN
SJUIPNIS j00LPS
by ayqnd vequnqns
Juanbuiepuou g LANcA
PRI PAUNIAL suosuedwo buiseg
1UAUBAUTD dnoif B ‘sqqi9
%bs  SAEI-EI  €2€ Jouads 2unos WALNUO)  b66T ‘66219
BuIA|OS W|qo4d |e120S pue Guluoseay jeiop
10U Xg ou (£
eae ‘v ‘sapbuy soq Suluen
“SIOYRS AJRJUBLRP 7 uonuage (7
ul swoaussep /1 uonuaAIAL
‘anssa.66e se suaad vopnquye (1
g s19ydesy Aq pajes wawubisse
SIASOT = W SILRPNIS PAUNUAU Wopue: weyeis
%001 6ugub 99 BOUBNUIAUC) uoguaaRl  £661 B A3ipnH
oW % aby azis [>=1 sdoy B); Fi=TY siony

BuISSaI04d UCIIRULIOHU] |2120S
s20UaNPYUI 3ARIUBOD—SoRSHAERIEYD PIYD

27

BEST COPY AVAILABLE

32



(5152} 7 pajIgy-z "suostiedwioo pauueld ‘SYAQNY ‘SYAONVI)
SeunwLn g1 ‘SI0ISISAp 0'b = S
S|BUIWLD 'SA SI01SISAP 10" > d LT = (82) 2
$0" > d ‘b’ = (bb '7) 4 ¥Q3 BunuweLo
SIBUILILD £°9 'SI0YSISAP §L = S
SIRUILULD "SA SICSISAP £00" > 7 '6°C = (62) ¥
600" > d ‘T's = (vv ‘7) 4 vq3 bunsay
unby uo paseq S, Aewxadde,
JeuIwLd £°12 'wiou §'p¢ I0ISIs3p 08 = S xudey
SIRUNLILD *SA SI00SIS3P £00° > ¢ ‘6T = (Z6) 7
0 > d ‘9t = (8F '7) 5 uH Bunsay
62 8bv *Aujeunut’ g §1 86y ‘lesnaty Jwouainy

(pan0das J0U S, ‘SWAQINV '8 SYAONVY)
(AuappesadAy jaquad) 500" > € 62 = (Z6€ ‘1) 4
(uogeaudap S35 |oqum) 260' > 4 b6 = (bLZ ‘1) F
(uawesadwa jaquad) b0' > 4 'e'b = (Z6£ 'T) F
(podsip Aywey joquao) 260" > ¢ ‘6'6 = (8L€ 'T) F
(Aapoe Jogow joguad) 900° > ¢ ‘gL = (€85 'T) 7
(3215 Apoq jonuo) 900" > @ 'S¢ = (08€ ‘1) 4
saeuea0) | ‘11 aby uorssa.bby ‘¢ aby AH
Ayjeinospue 12903 900° > @ ‘2’ = (09¢ ‘1) F
[eosque aaissaibbeuoy pQ > d ‘£ = (09€ ‘1) S
uorssasbbe ze* = p '€00' > ¢ ‘7’6 = (09€ ‘1) S
11 abv Ayjeposguy 1§ uoissa.6by ‘¢ aby WH
(arenbs-up 7 x )
uossaufife  YH YbIY %SvE UH MOl %S5'S9
XM 80T 49" = P 'S000° > & ‘T = 4p ‘T =, X
UH Bunsay mo1 B dnaun uassaubby

(uoissaubay asimdals)

20 > d '07'9 = (111 '7) 4 1ewsed (90°) vT° = 3d
4H/41 auidng

700" > d ‘v8'6 = (811 ‘1) 7 [eQIRd '90'b- = 3d
A¥H JH auidng

800" > d ‘£€°¢ = (121 ‘7) o lenued ‘S6°€- = 3d
YH bupuers

UH 7§ Boday JB5 ‘J0neag |B10sRUY

(50" > d YIp I} JUARYIP UM S
‘uosuedwiod AN] ‘YAQNY 2dA) ewws)ip x dnaub)
{uomesut su = 4 ‘adA ewwayip 50" > d)

siyedotpAsd o p*pZZ ‘QUINDUIPP (7°0ET = W

S|Q.QUO [eULIOU . §°/SZ = W
ewwR(p x dnasb 10" > d ‘09's = (Tb ‘2) 7
sjoQuoy) ‘syiedoLpAsd “Siuenbulpq ‘Bujuoseay jeJop
sopspels Aoy

awLo ynpe g ST abe asy syeuRuLo
‘wnn Jnpe 1o §1 abe gSy Ou .sjeuLiou
‘awn ynpe ou — S abe ggy /sapsisop
*S|RUILLD uew sya3 bugeuauo

pue ‘syq3 bunsas ‘syH bunsal

Jybuy pey siSiSaQ *6Z @be e
Ageutunn jo soussqe papipasd

7 3be je ya3 6uguauo

‘(vq3) [ewaponidp bupsa

‘(M) 1.t peay bupsas ybiH

"spuncjua (AuagoesdAy) Apiqiowao
g (uoneaudap 535 “uswedws
‘prodsip Anuey) (e3iBojoydAsd ‘(Aungoe
Jmow ‘3215 Apoq) jeoibojolq

104 Buijonuoo sasAjeue ajesedas
SS0.0. PAURWRU 131a siyl “dnoub
aarssasbbe mo| alp ul uapIYP ueln
SYH Jamof pey dnaub anssa.b6e

ybiy 3 Ut ua1ppD “dnaub HH YBIY
3L Ul UBJPIYP uBL TT 36 18 JoABYRq
|eposgue (@0} 0w g IOKeYIG AN
-ssaibbeuou aIow ‘sai00s uoissaibbe
Jaybiy pey uUPP YH Mo 1T abe
12 dnoub uoissasbbe ybiy awp ul aq 0y
Alj se axmy uam ¢ abe Je dnasb
{yH) 2021 Jesy Bunsas moj Al Ul LaIpiD

“3AUP Aojelidsau u) S3ouasaYIP Aq )
pagunooe jou ‘oueieq (IH/47)
[eBeA-oedwiAs g ‘(AUH 4H)

(CQu0D [efeA PRUIYR-IBIRIEY USALID
-Aiojeuidsal ‘(YH) Aes Pe3y BMo|
U)IM PIIeOSSe BIaM JOIARYDQ
[PDOSAUR JO S|eAd] burseanu]

*dneub uosuedwiod p3jeISIIeDUILOU
e 0] paJedwod sewws|ip 3l

-jeau 7§ {eanaLR0dAY M pguasaId
uaym Bujuoseal [eJow Jo S|3A3|
13MO) PRIGIYXS ANCA pRes0IEdUl
lpedoipAsd 18 Juanbulpq

(pue|bu3
oN)
/N

uelpy %69

031D %OT
ne) %9's>
uersy %9°s>

ane) %001

e %O0T
Apiupa

APPIL-MOT]

/N

sauobated
S3S uepeue)
9 J0 7 1amoy

4

‘Mo

/N
s3as

papaEsun ‘paxu (g)
!auwspese poob ‘e g
lenuapisau (Z) ‘awaepede
Jood ‘ssep-Suppiom (1)
‘AP pueiBu3 yuou uy
SJOOUDS W0y PN
IIUDUBAUDD)

%001 SA6Z<SI 1S

(1eanQ Uepu] a1

ul AQunoa pueys))

SmUNew Ul sumal

oM] 16961 WOy

LuIq papajasun

%IS A% :uogejndog
uorssaibbe Jnoyum

g uorssalbbe aqes
135U0 ApED L1im sAoq
papnpu) ajdwesqns
{(Anua Aejquiar]
2IHeD 335) Apras
Rbie| woy pounol
aypads aunog

%001 SiA ST-01 £ST

suosuyedwod

dnoub

paiplew
SIA pT sweim g
feuspnybuoj ‘sajqeusp
aARRds0ld 5661 ‘aurey
sAg PIUpAN B
feuipnybuo] 'S3IqRUIA
angoedseld 2661 ‘auey
K
[eUORLe(RLI0D ‘AR|QuRl]
uauNouo) 661 ‘eddecezzap

S30UBNJUT IWoUcINY—sadu3n|ug |edibojoig

SUBPMS j00LRS Y61y
pajeRaleouuoy (uonedndo
“3oe1 ‘abe) payew g

Auioey way nod
pajessoIedyl PNl
30UANUBAUCD

ypeds aunos
S53UdAReIUISIIdDIY

SiA gT-6T g
aby azs

%001
3en %

suospedwod
dnaib IBeM B
JuaLouo) 6861 ueyanas]
ubjsag Jeap siozny

BUIA|OS WI|qOLd [E1D0S PuE BuluosSedy |eJoW
S3dUBNBUT AAMPUBOI—SORSUAPRIRYD PIIYD

28

3EST COPY AVAILABLE

33



’ (sisAeue ied)
(1so1neyaq 66 paxyoacIduN—auNIaISOYSa) (SuU = d)
66e payoaosdun—Aigeiun g svusnedus b = ¢
Aynqenw g aouagedu—auasnsalsy) 427 = o
s0° > d 'e6b’ =,y uvoissaibbe paxoaoudun
(y2q 66e panjoaaud - Aqeny 1§ aduagedul isu = d)
Augeun g ousgedwi—aucualsolsa) [Z° = ¢
43q anissaibbe paxoaoud—au0saS0N HE =
10" > d ‘9Lb’ =,y uoissa.66@ ParOAoLd
Moday-Js ‘uoissubby g suamisasal bupeinud

(1591 UBIS X X X35 “USIA X3S ‘B0UANDAS % ‘VAONY)

asjndw anssaubbe (90 = d) %61

3ad puema uotssaubbe (20" = d) LT

Synpe [uema uoissaibbe v  (€0° = o) %81
uaIssaJb6Y g 9UCIBIS0ISI] FSOQ PAT-PIW ‘sAol

asjndw anssaibbe «  (10° = d) %0b

s1gad uema uoissaibbe (20" = o) %8T

synpe ema uoissaibbe « (10" = d) %IE
uoissa.66y g uabans3 as0Q [PAIT-PIW ‘SHID

s13ad 0 uoissaubbe [exsAud v (20" = ) %82

asndwi anssaibbe (paseanyy) v (£00° = d) %8h
uoissU66Y 1§ LPBOAST F50Q PA2T-MOT ‘SHID

(payiodas 10u s, 'abe SjeneAad ‘YAOINY)
100=d ‘00's = (09 ‘2) 4
Swa|qald Joueyag PNPUS) B AIANDEdY 1053400
10=7019%=(090 4
SWaygaLd JoneLRg SASSIBERUON 1B AAIDESY 10SRI0D

(535 a1811BA0D “VAODNY S3nseaul peadal)
Ayagsindun 91~ =
Aouenbuifep anssabbe p1°- =
{pajjonuco Aywisindull g Asuanbuiap bbe waym su = d)
awy x dnos s0° > d ‘95'y = (¢81'1) 4
1os@0D Aeajes g ‘ol ‘dnoud s

(suoissaibay ajdynw)
(535 ‘R pliyp-Jed “ABojorpedopdsd Jed isu = s,d)
100° > d 'SHT = (LE ‘1) 4 ‘07 =,¥ (epred ‘¢y- = ¢
100> d 'vTb = (€'Y o '96T =, ¥
[0SBI0)) 18 UDIsSUB6Y PIeUILON-139d
(53$ ‘1 pip-sed ‘ABojoredotpdsd sed 1100° > 5,9)
100" > d ‘821 = (L€ ‘1) o 'EV' =, repsed ‘zg- = ¢
100" > & 'sp'21 = (UE 'b) o ‘99" = ¥
1050407 g Swolduwis @D awssaubby
SORSAEIS A2}

JuwesRdwa S40q Jo Hodas sagdds
-aqaJ g ‘vopsasse Jamod suased
‘uoissaibbe Joy ssauaamssiuuad

g wsianebau sJaow papnjaut
|apow 3y Ioiaeyaq dAsssaIbbe
PRyorasdurnt Ug 3uossesa ewserd
40 PRY3 3 pajepsLY IdURIHA
uogensny moT (uoda|as) someyaq
anssauG6e payoao.d asow g (A
-geu g dusfeduwl uUow) IoURIHGy
UDRELSILY MOj LAIM Palepnosse 1am
UOLSMSA ewserd Jo Ssand] ybiH

*SADQ 10y BLORISCIS3N

40 5350 [3A3I-PIL B SHIB

104 USG0NS3 JO SASOP [BAS-PILI 1§
MO| Bumoljo) pasea.nu) sasindun
anssalb6e g uotssboe [evisAld

“33e| JA T swapqoud Joaeyaq
PNPU0D (|eJaA0 pue swijqosd
JoiARY3Q SAIssubbeuou
QJOW LM PIIRDOSSE SeM
AyApdeas 10500 pIsEADU]

*Aasucdsas |0SI0d

OMO| IM paepaosse

2J9m asnge duesqns

103 su Jaybiy pue ‘Joieyaq
aAsjndu Jayby ‘.omeysq
nRnbulpp anssaubbe alon

*S3S g “sdiysuoneal pip

-uaued ‘ABojoredoypAsd Juased
1UNOooE OJU) %00) SsARUY “Suad
UM Jaeyaq anssaubbe alow g
13pUOSIP PNPUCc daissaubbe Jo
SAdWAS 2J0W M pReNosse
Sem [0STLOO |ESeq JaMO

ynsoy

(ysipams)

N %001 /N %001
/N N %9L
alppiw Jaddn
YN —2(PPIW %8S
peausbulioy
bY9t = S
/N IPPW-MOT %001
YN /N %001
Apuga $3S |2W %

SIA £1-51

s 61~01

SIAG1-6

SIA 2101

abe
|ooLps
aby

UDPIMS “WICPPRANS

ueqingns ‘siapeib

06 100Wps Mqnd

jew Jo s|dwes

aAgejuasaldad

8s :uonejndog

dlup anedino

0} Aepp (epaqnd

104 paLiaj

LANoA painnal

6 :aypads aunos

2q ‘uabuIusem

uegingns Woyy

paynusu ddwes

9€ TBIIAUOD

SJRW APUNwwod g 'q
‘spe ybnouyy pajinusal
2snqe dUASGNS Ae
-oLpAsd Jo xiy NoLIM

g /m SJaAey JO SUoS

81 :24pads 30.N0S
uorssaubbe

Yum swajqoud s

paLRjal JUIP e

43 1aypads anunog

s SSOUDARRIUISDIDY

SIA g
[euipribuoy
aaadsaud 9861

ufiisap
13n0SS0n
‘inp-oqaoeld
‘puyg-a1qnop
paziwopues
wawuadxg  L661

AT
[eutpraiSuoy
IS0 L661

suospedwon
dnaib
WBUNDUOD 5661

feuonejaLion
JuaUMU0)  L66T
ubisaq 1ed4

eR

‘uossew

SNOMO

‘ew
‘uewsng

‘uRIsEU oy
spiosals xag Y

eR
"wog
‘uewsng

uniep g
‘aoxnAuep
‘SS0W

e
‘BUYYd
“PBuInEW
siopny

SOUOWLIOH {eUaJdpY—SDOUINPUT 2ULDOPUSIOINDN
ssauanpu |e2160]01g—SonsIAIEIRYD PIYD

BESTCOPY AVAILABLE

H
9p]



(UORIDLICD (LOLIBJUOY ‘UOREIALIOD UOS.Iead)
(Awuqos buunp) sioyese 10" > d ‘0%~ = (0S) 4
dnaib 12303 10" > & ‘(g- = (S9) 4
VAH JO suonenuaoua) 457 g uossaubby awnay

(uoneRLED uosiead)
21005 €3] ‘6upSs UORRSUSS SO° > d ‘€T = 4
uopiauIsip S0° > @ ‘ge” = 4
Aoy HEQ ewseyd B Bupiaas wopesuss

(s212)
(uonenjea Jad/AIOLANE YIIM FTUBIBLIUL)
“puny 3UBNSU) JU00d (26°S) v£°21 = (aS) W
Pury 30uapsuod Jaxaq (6°31) 81°s2 = (as) W
(paym-auo) £0° > ¢ ‘80T = (ST) J
«BUILOIOUNY 3DU3PSUO) pue SPAT HEQ

(uorssasbeu ajdynw)
(unpeyoud auraseq Joy Bugiagquod)
Aungew unooud 100" = @ ‘82 = P ‘9E =0 b= 4
uoissubbe 10" > 0 '§T=4p 6T =1 1€ =4
100" > & 'S'0T = (62 'b) 7 09" =,
(Aumey jo uawabeinoouz) buuesy FsIaApY
g ‘uoissaubby ‘abuaneyd N34 01 suodsay Tid

(a6e 40y Buyjaguod ‘uogefU0d jeqted)
900" = d 'gS- = 4 jerued
uogenuIdLOD YYIH-S 8 uassubby [eisiud

(VAQINY)
([243] uogeapaw ewseyd 104 burjosuoo)
{PIo SIA T°6 JAAO LRIPIIY :SU = d}

aassaibbeuou ‘bunad  (w/Buze'e = w

amssalbbe ‘bBunoA  jw/bu L6'bT = W
(dnaub x abe) 50" > @ ‘b2's = (Lb ‘T) 4
(uogouny JH-§) abudjiey) N34 0 3suodsay updejald
sopsRels Aoy

‘VAH 2Y|oqejaw duiedop
45 Jo suonenuadud
FOMO} LM pjeDOSSR

sem Aparssaabbe-Auasindun
Jo Aarsiy aiunajy Jayealn

*Bupj335 UORESUSS B LORIGIYUISIP
yum paeiosse Apaisod sem (Hia)
a5epAXIpAY-€32q duwedop ewseld

*(HYQ) 3seiixaipAy-e3aq Bunwedop
WIIBS JOMO] LIm Pajeposse

sem (uogenjea paausp-Ajuoyine
B -423d Yim 0WRIBLHU)
BuILOAIUN} BDUBISUCD 1300

‘aBuI|eLp N34 @ asuodsal (Tid)
uoejoid Ja1easb Yum panenosse sem
Amew jo awsbeinamua

Jamo| pue uoissaibbe BUBIH

*SJ9UOSIP JOIABLRG dARdUSIP
WM URUPJILP Joj dnwmoyjo

e voissaJbbe jearsAyd Jo
Auaass papipaud Judwssasse
[ERIUI 38 YYIH-G jamoT

‘PjO SUA 176 Jano

URIpIY? JaP;0 dAIsSAIBGeUCU
Jo anssaubbe Jgj asuodsas
ugoe|aud Ul SSOUBYIP OU UM
aRYL "sAoq daissaubbeuou
bunoA uvewn 26uljieyd N3 @
asuodsal ugoejoud saealb

pey sAoq aassaubbe bunop
}nsY

/N

ne) %001

/N

dSIH 5695
YUY %t

RO %L
neD %L
VA4V %LT

UN
APl

N

MOI S~y T
peaystuljio
S %6S
£ %L
-1 %1
Jaddn—mon

MO| S~ T
peaystuljoH
S %6S
£ %LT
-1 %bT
Jaddn-mo

Mo

um

N
s3s

%001

%001

%001

%001

%E6

%001
9 %

SU €7-1Z

SIA
ST =W

SAET~E

T
SAETT = W
SIA 19

SIA 112
aby

<9

a

62

05

azis

S{013UD DljoyoI|eucy
Wanedu ‘syuagedu)
Jljoyoa|e Juanp
:ypads aanos

AYAQDRIDAC 20J JLIP
WaRedinG & POOYPIP
Bunp poujas
:oypads anunos

SJapI0sIp 2ARdrusip
Auofew ‘siuanedul
oLnerdAsd jje
Ypads a0unos

AN ‘AN

‘syuanburiap Jo

sbutqis sabunoA [je
:2y1ads aunos

I3PUOSIP SOIARLRG
aandrusip

um pasouberp [
:2ypads aunos

sbuges

Jayped) g Juased

uo paseq QHQV

JQ) euquo W (e
:3ypads a0unog
SssauARRIURTAIIdIY

{euoRejaLod
JUBUNIUD

[2uonejaL0d
uaLNUe)

suosyedwod
dnosb
pUZITHA T o)

SUIW $2—HT
feuprybuoy
2ARads0ld

SLW 97 =i
teutprybuo|
angadsod

uogexmnda.
suosuedwoo
dnoub
WRUMU)
ubisaq

1661

8ge1

2661

4661

661

2661
1e9)

‘R
‘uewpijog
‘uoswn

Aauon g
‘/awesy
‘ueundny

Jaupays

B IlMIS
‘uiARo
aujwedoq

ew
'ueydo)
‘aud

h2")
‘sqqiH
“1saruy

e R
WOIMIN
‘upadiey
siony

UIUOIOIIS—SIIUINPUT [EINWIYIOINDN
seouanyu] (ed160joIg—soRsHIPRIRYD PlIYD

30

39



{09 = £ 'yoID |EDKAP BUIBPIOQ A0ge uonuodaud)
LA0q %L TT “AYIR %0°SH “JaIRU %E Y
(09 = v) s
LA0q %S"8T “PUIIR %8'SE ‘RIABU %L 'Sty
(z6 = v) shog
SUOARY J9YDeD] JO/pUR JSLIoW ‘Burajeuixg

(jPpow uosssastal sesu adngnw)
(s3uana a1 ‘sabueLp [poyas ‘uonednps jeoypsald
‘3WOooUI AplLE) ‘SSIUBAISLOASAI [PUONOUR [eLINeW
‘Buipaapsealq ‘pooypiiye Addeyun ‘Asueubaud
pauued ‘(pyo g Jauow) sabuelp ased isu = sd)
(pucsip [mwaled quawaysiund Jo asuepioae
‘azrs Ajwey ‘S35 ‘uogedNpa [eusgew 50" > 5,d)
(s1A +0g) Z'0S
(62-52) 0'ZS “(b7-02) £€5 (0T >) §'bS = S
(€56 = v) 100" > d 'eT-=4
AKQISIH 3N pooypiiy) B ‘puncibrpoeg
|ewseRy ‘Joposiq Pnpuo) ‘aby fewely
(ze6 = u) grabe o0 > d 'gr-=4
(zzo't = v) o1 3be 1000° > d '617-= 4
(8¥0°1 = v) 8 3be 1gp0” > d '61-= 4
J3pJ0SIQ PNPUOD B A0V [ewew

(ssAjeue Lied ‘SUOQRIALICD JDPUO-0UZ)
(repuns synsas ‘papiacud J0u pio SJA g1 Jspun Jo
/pue piyd 35T 30U ‘pueqoud LM sasAjeue Joj s,6)
Buyow LaA-53S 1000° > d ‘S
RByow ussp-eposque [eumied [00° > d ‘07
oW U33I}—eposnue ewAew 10° > 4 ‘sT”
Prpuc—s3$ 1000° > d ‘£€°
Pnpuc—enosnue ewsaned [0 > d ‘91"
PnpuoI—feposgue jewmew So° > d YT
PNPUCO—PYILP 3ST Jaow a3y su = d ‘11
[2POK 13 158
pip pueqaud 10° > d ‘67" = 4
PIP T 10> d ‘£ =4
SWtQ0.d NPUCD B POOYBLIoN abeuaa)
SOpspAs A2y

(I | S T N [ }
oo aaaa

*SPYIoW Juarsajope
03 Wog u33q pey oum LB.PILD
pIo-44-g Jo sjdwes e Jo jjey uen
S40W JOJ JOIND [ENUIP JuILAPIOG
alp anoqe uam buziewape

J0 sp1odau 13YdED] Jofpue Jayion

"pIoOSIp [equaled

B quaWIYSiund JO S0UBPIoAE

‘azis Ajwey ‘S3S ‘pa jewtews
Buipnpur ‘Aso3siy 41| pooypiL 8
punaubpeq [ewAew JO SAUNSeIW
4oy Bujjoquod ‘(01 Jo g abe Jou Inq)
swajqaud Jomeysq g1 3be Jo) ppy
dwysuonei sy “(suodas Bsyean
3 Jayow) swajqosd olaeyaq

(21 8 ‘01 ‘8 S3be) uadsajope
Ae g pooupiYD Jamay

paeras sem (pjo SIA +0€ ‘6757
‘b2-0Z ‘07 >) 3be [ewRiew JaybiH

‘[9poud SPaYD Juapuadapu 10
feuoneipaw e uewy yies ‘suiqoud
PNPUCO P B pooLIBLow abeuna)
w3IdMIaq diysuonejs snounds
Gunexpu ppow e Aq W 153q

2uam ep A Jew punoy Ayjeuosiad
[eDcsque |ewied 1 [BWRNRW B S35
PIpNPU) JLLA SPPOW JO UosLedo)
"suiRjgoud NP piiLp

10 JDAUING [EI0] LRIM PABIILIOD SBM
(PP patajal Jo Py 14y ‘pIo SIA
81 > 10 0Z >) poowaiow abeusdL

unsay

A0 LT
VIEN %Z
OSH %L
ned %ge
YUSY %t
VA4V %It

(s 4)

UAIOd %ST

3ne %s8

ne) %S48
VA4V %S°TT
Apuga

Po jewatew
SHA T < %6Y
SIA 2T = %b2
SIA 2T > %82
‘3ue)sisse
nand ot
APPIW—MOT  %S'09 Y] 411

SIA
TL0I’s  8KO’l
Jaddr-mon ¥/N < g -£S6

fevorssajoud Yb
Joud Joulw 41T
PIAIIS %LZ
PI{IDISIWAS Y%HEE
paipisun
%9'ST
ybiy-mo1 9001 SAET-9  £ST
s3s e % aby 2715

JOUYOWS [BURIER, 395 66T “1E 32 Beppsyem

A 353myoN
40 BRUe 0O Ul
sopuabe wosduou g
‘sjoouds Jiqnd "sHuP
[qeuaud woy SIA
£15 SPUISI|0pe ‘eB
jueubald paunnas aAnduosap ‘uosue
12IUSIUDAUDD JUALMOUO) 661 ‘Pyads
Uy
[eutbuo Jo %18
‘ueqn ‘pue|eaz MaN
‘yunyasHY) ‘246t SIAET
“H0Y0D LpuIq UKy [eupnybuoy Aoxsukl g
ruoge|ndod anpadsald €661 uossnbiay
|E3ualW ou pey quaued
1e215001q +1 tum
pan) saqIbIP ‘souIp
AneipAsd/ASop
-\pAsd uanedino ¢ ‘e R
@ paLPja AP [eUOREIALOY ‘e
2ypads 0.nos WBLNUOD 0661 B
SSIUDARRIUSIdDY ubjsoq sedA siopny
aby [euidleW

s30uUaNPU] |ed150j0Ig—SoNSHARIRYD PIIYD

35

31



(SVAONY)
(Snsas Juedyiubisuoy ' Saunby Joj Apns 83s)
sanby uy ‘pIpodal Jou suesly,
(6019 = ) 6/6Ugp = (SET 1) 4
+SI9A3] auuydauidasou Aaupiy
W B/6w 7€ = (06 ‘1) 4
(duB/01 = v ) uonenuDUD B/6W £'S = (06 'T)
#1UUOD B UOREQUIUCD YNQ JB[[3q)
(dnasB/o1-g = ¢ ) 4u/B/siowd by = ($1Z ‘1) S
«Awme 5g0
(sAep S18 ‘01 ‘£ ‘v ‘2 obe |@ewsod s, JO 1OpI0)
aunoolu 99 ‘b6 ‘10T ‘18 ‘6L = S
[oBUD 19 48 ‘96 'LL ‘YL = S
(d6/01-9 = v ) umoud Bui/sjouy 741 = (£8 1) 4
Guipuiq augoou[H, ] Jo usudoPrep fEeLSsOd
WRWAOIaAQ UlRIE 7§ &INS0XT SUNDIIN |Reuald

(VADONY ‘uoIssauba. JeaL| 3dainw ‘YAONY)
(Aep/sana.e6i 07 2 ‘61-0T '6-1 ‘0 Sy 4O 19p10)
SJUITSHOPE Bjewd) 87°0 ‘920 ‘€T 0T = S
SURISIIOPe djewW 2E°T ‘LO'T ‘9L’ ‘8b = S
100" > J ‘(9€6 '€) 4
UONPA[AS/SPUNOJUOD 40} PASNIPY ‘SDUARYIQ RPURD
(Adueubaud pauuetd ‘uogednps B abe jpwajew :su = §,d)
(Jo1neyaq [PujwLD [Buased § “uawysiund [eaisiyd
30 @sn [muased ‘asnqe [enxas pooyppyd 50" > 5,d)
209 Ly 'SE = s
1000 >d 2 =49
stoe4 UoRXIRS g BulpunUD) Joj pAsnlpy
S8 “LS" ‘95 ‘€E” = S
puan Jeauy 100" > ¢ ‘(0201 ‘1) S
SwoldwAS Jap10sig PNPU] B Bunjows [ewiery

(sesAeue uoisslbal ogsibo))
(siopipasd Juedyiubis [euonippe Jof Apnis 355,
su=d ‘007 = (IS1'E = & 'T) ;X PaNwII-ua053|0pY
10" > d (9Z'1-50'T = D) SI'1 = ¥0
10> ‘twe=(992e = ¥ 'T) X
«BuIpLRYO JUeIsIsRd asIN0D-a)
100" > d (0£°1-60°'T = D) 61°T = ¥O
100" > @ 'bL'ST = (48T'E = N ‘TN X
+BUDIOWS (PR B BWLEY DA
(uompafal sapow ‘uogedjdwiod Adueubaud :su = 5,0
‘suopez|jendsoy Jualed ‘SWLD 5ae) ‘abe Byjow
‘535 ‘asn Brup ‘suogedijdwoo AlBARP S0 > 5,0)
100" > ¢ (11901 = D) £1'T = 40
100 > d ‘8Tl = (BU'E= N "T) X
6uDjoWS [BLLIR)elY 1§ JWLD) JUS[OIAUON
sospels A

*s[aA3| auuydauidatou Aauppy Samo|
%} “UONERUANUC 1B LU0 YNO
wnpaqasan paonpas ‘suoifal uresq
ssape Awpe (J00) seixoqesp
3UILAILWIO PIsRADU) ‘wasuresq 18
uRigpiw ) Bupuiq sugoou(H ] u
saseapul flews :dnab jaguoo
snsoa dnoub pasodxa-aunodu sy
Ul JuBWAORASP WASAS SNOARU
paJiedun punoy sasAjeue [seugsod
‘JaAamMoH “(Ajleewnsod Jo g1 Aep
leuopmsab je Buudsyo JpLy Jo
WhPm uieiq g Apoq ‘ster weubaud
40 8215 43| 4o uteb 1yBiam)

tpmosb o Ayjiqets page Jou pip
(Aep/B)/Bus Z) SUROOIL JO SI50P MO

Bujuuerd Aoueubasd g ‘uogeanpe g abe
[ewjew ‘Joiaeyaq [RUIWLD ¥ Juwysiund
1earsAud “asnge 1enxes POOUPIIR
*$3RWA) UeLR S3jew Joy Rbuans

Sem B paujewals dIysLOnep. gy
#SJ0pe} uondejPs 1§ Bulpunojuod

103 bunsnipe Jayy “suavoursuou

30 URIP(IYD uell SIA 7 Jsed B

ut WoWAS JPIOSIP PNPUDD 30w
sawn 7 a0 papodas Aueubeud
Buunp Aep/sayiasebo +07 Gupjowss
PIHOdA SIOLROLL DSOLM SIUSI|OPY
-Asueubaud Guunp Bunjows Jo yuiq

e suodal |pwajel 0] pRRI ABM
SWOIKWAS JBPUOSIP 3NPUD JO SNeY

“uomPa(a [ewMew B ISaLe [euILLD
s aupe) ‘Axveubaud buunp asn brup
‘abe s R pow ‘535 ‘suogenidwod
I=gleupad “suonezijejdsoy JLelpAsd
{=uaIed Joj p3(joquod sasAleuy
*Buipuayo peRIw-1usISA|Ope 30U

Nq wasisiad B 'SISAUE JUBOIA B
uapotauou pagipaud (Ajlep sspe.ebn
07 < '0z-01 ‘01-€ '2-1 ‘0) Jasawig
pag 3 Guunp Bupjows jewaely
unsay

VIN

(s4)
UAIDd %ST
e %S8

(ystueq)
N
Apuwna

viIN

Jaddn—-mon

Jaddn-mo
s3s

YN

YN

%001
2JH %

|mewsod
shep 05-Z
uonesoh
_SAep g1

11%:14
< g

SIA pE
< |ejeualy
aby

eniRiq wnipos
‘Jzem jjonuod fAep
[61/6w 7 ‘arenenq
augodiu 1q !Aep 1STZ

paddo)s uoisnjul

abe ‘uopersab Aep
ped Ay papasul dwnd
‘dnoub iU ‘syes Aapmeq
Q yoea -anbe:ds Jueubasd
+01-9 ‘WIN
oy

teuibuo o %18

‘uequn ‘pueteaz maN
‘YNYISUYD) ‘2461

8:0'1 UOYOO YU Way
-£56 ;uogejndog
19/21-65/6 SHewwlq
‘vabeyuadod

82L'E “HOYo? YHIq Woy
997t :uopejndog

azIs SSOUBARLIUISIAIY

Juawubisse N2
wopues '1IPRS
WowWLdX3 6861 ‘ouRARN

o~

e}
siA gl POOMICH B
feuiprayBuoy ‘Riempoom
aAPadsoid 8661 ‘uossnbuay
SIA bE HIUP3 B
Teuspnybuol ‘uppI9
2ARdsold 6661 ‘ueuudg
ubysaq Jed\ siopny
Bupjows |eutnep

saouanyu] |e2160|0Ig—sonsIIIRIRYD) PIYD



(204 350d SINGH-UBWININ ‘SYAONY ‘SYAODNV)
(3M/20 “|0y0oe 3INjOSqe JURLND SJAROW :AeURADD)
panuguod 9¢ ‘paddors 9t 1aAdu 6b = S
000" = d '€L'6 = 4 @0UTdULO |BDOS
panunuon 69 ‘paddols £G ‘Jasdu £S = S
S00" = d ‘00'9 = 5 nssAUbBEY
PANURUOY £9 ‘paddols £§ ‘19AdU 9 = S
100" = d '82°8 = J OARPRISAO/SNOAIN
panURUED 99 ‘paddals gs “AA3U 95 = S
€00 = d ‘1£°9 = 4 dAnuaReU]
PANURUCS 99 ‘paddols 65 JaAdU 09 = S
70" = d ‘gE'b = 4 ANPNISQ
panuguaD 9 ‘paddors Z§ anau 7S = S
100" = d '86'8 = 4 Buziewapq
VYAODNVIW +00° > @ ‘ST'% = (06 'p)
Japes ‘DuadWo) jenos ‘Buuompuny (eIoeydg

(jopow uaissaubay sprezey jeuoiiodaid xoD)
(abe buudsyo ‘aQw [ewsiew
‘Supjowss a.und bupdsyo o) paxsnfpe)
S0 > d ‘LT0Z-€¥'1 = ID ‘9 = sk dARefRY
B0LRISI|OPR U] dUdpudap/asnge brup ‘djeway
(souoatp ‘abe bupdsyo ‘aam [ewaew o) paisnipe)
10° > @ ‘8£'01-95°T = I ‘I'b = diSu ARy
£1 abe a10)aq J3pIOSIP PRPUCD ‘3Rl
srsoufiend JLgenAsd BuudsyQ g Bupjows [ewaien

(sasAjeue uoissa.bay 2qsiboy)
(Aeppped /1 uely 559 Gunjows [ewajew ‘TdWi
PWxeW ‘ady [ewaled ‘S35 :SpRPpow poq su = 5,d)
W =d ‘TTH50=DD TT =40 3uydsip ysiey
€0'=d 'T9-11=1D'9°7 = Y0 uOISAIdNS J00d
10" = d ‘t6'0-¥80 = 12 ‘060 = YO 2b6e [ewaien
20" =d ‘0'6-'T = D ‘€'€ = YO Bubjows jeusnely
100' > d'g=p ‘195 =, %
@2 PooUpIyD 3 Gubjows [eLwalel PPOW [eud
€00 = d ‘6'0-5'0 = D '59°0 = ¥O S35
10°=d '9°8-£1 =D ‘€'t = 4O bupjows jewsnew
100" > d 's = Jp ‘T9E =X
@ pooupiyd g Bupjows jewsely [apo Jised
sopsnels Ay

‘pR|jogued

SeM 5N PUODJE JLUBLUID S JANERIED
aouo sdncub uzampBq JaYp 10U
pip Buizyeussyy; Jo sbunes 1aydeay
3 uopuae pauietsns “BuuLp
UL s a)eladed oy bunonuod
‘uoneInpa joyoofe Jaye s
PUZ 31 Uy Bupjuup panunuodsip
OLiM IO ‘NUBJP J3A3U CUM SIALROW
40 LRIpHIYD uewp Auaadwod

{epos Jo sbunes Jamay B (S9jersqns
anssaubbe g ‘sameRRAO/SNOARU
‘anponassp ‘aaguapeul Buipnpur)
Burzewnxa Jo sbunes Jaypes)
Jayby pey Aueubaud noybnouy
UBJD SJALIOW ISOYM UUPIYD

‘@Iuapuadap/fasnge

Brup juadsatope Joj ysu sneub sawg
S B pey panows SIBYIoW SOYM SID
Aiasyy JuswdoRAlp Apeajieieuand 1o
‘Bupjowss jerewysod ‘siopey ysu Ajnuey
‘sisoubeyp [equled Aq pauleidx® 10u
sem diysuoneras Ayl ‘a2ucAlp g ‘abe
Buudsyo (Qaw) JepLosip uoissa.dap Jofew
|ewseiew Joj paisnipe alem sYNSY
“[|@ 18 3YOWs J0U PIp Oym SBLROW

0 sAoq uewy ‘Aoueubaud buunp

Ajtep samasebp 30w Jo 0T payows
OYM SIBAI0W JO SAOQ 10y sajeud
SaWW p SBM BPIOSIP PNPUCD 135U
repaqndaud Guidoasp Jo 3su ay)

@) pRRIPRLd osfe uoisiaRdns agy)

g ‘auldpsIp ysuey ‘abe [ewrtew
si0pey ysu bunuased g ‘Ajuey
*foueubald ‘suonipuod nbojoed
-oupAsd |=mua.ed Buipnpul sppow Uy
@ Pipasd 03 panuguen Bupows (adv)
Rp10sip Ayeuosd |eposnue [ealed
g 535 J0j buyiouos ‘Aep sad yped e
JlBY UBLY SSI] PONOLLS OUM SJBLROI
et (QD) JopIOSIP PNPUD LAIM PP &
BARY ) AjDjl] UOW SAW §°] BM
(e SIA Z1-£ suodas axpdads

-a03J uo paseq) Aoueubaid buunp

Aep e sapasebo Jo yoed e Jjey

URLY SUOW PIYOUS Oym SISO
Ny

/N %9
VY4V %¥6

one) %001

aNeD 914
VYV %6T
Apluga

JAfawooul

X01$ > W
Mo

peaysbuliod
S %01
b %y
£ %EZ
T %S
1 %01
Jaddn—mo

Jaddn—mon
S3s

%t

Y%8b

%001
ACH %

£861-086T vD
‘|endsoy Aystaaun

e |qeua.d 1o SjUD
-fdde woy paynual
3|dwes jeu)buo
{(dwes wopueJ) yuesp
JaA3u (£) g ‘wonesnpa
|joyooje Jaye “JAseuwng
puz paddols (z} ‘Aoueu

synu of -6a4d Buunp yuesp (1)
‘SIhG=w Oum Aprs SIUR WAy
SAg§ siaylow padaRs
< |eleudld 89 :y1ads axunos

SAdAINS
Ajunuiwiod way
(abe uo paymew)
S[0QL0D [euuou
g SIUP xq woy

SIA 22 voissadap JO xy tum
<91 = SK Suased paynioad
S 9e~/T 3IUALIAUCO
<SAEZ9 b1 /oypads aunos
Apmis spuaz)

jquawwdojpaaaq ‘yo 8
vd Ul s aped

9t -no AgenpAsd g
S LT-TT ABojoydAsd Ayssaaun
11 0 paLRjRL uPIP
LY ACTIRN A :oypads 3unog
aby E2 40y SssausApRIuIsaIdaYy

suosuedwas
dnaib
's1A g-g ‘2w
jeuipny6uo) ‘s90)
anpadsald 1661 ‘umosg

|oY4oojy 03 aunsodx3 |ejeudld

2]
2]
sih o1 ‘e
|euiprybuo; ‘sPuIem
angoadsald 6661 ‘uewsssiom
91 burpipasd
wuTL kg
40y pamojjo) ew
feuoneRLod ‘layn
anpadsonay L6610 ‘Gelpsiem
ubysdQ Jedp sioqiny
Bunjows jeuidep

saouaNyu] 1€3160|01g—SINSLAPEIEYD PIIYD

38



(5353 7 paj=-om ‘uoissaubal adnynue asimdals)
(aunby woy sy Newxosdde !sg* > 5,d)
5/0.9u0D Z ‘pAs0dX L1 = S xidy
sa:005 Asuanbuyjag Jueayiubis Aleuir siog %
(0T = ¢) 500U SET = y XIdy
(v6 = U) posodxd 57T = i xidy
Sa.005 BuiziiewsIxg ueylubis Aeul) siol %
(abueLp Aposrd ‘epweb :sjaquod)
UWEDQE 0U S, |enplAlpul
£0' = d 01" = ¥ 19pOW
Yoday Pipea) ‘ouayla Suziewagul-buizieussxq

(sisAjeue sasenbs yseq) [eqsed)
(suopdeu JueaYIubis ou ‘sareueam gL
1oy Buyja.nuod ‘saunsesw Joweyaq/buies) 981

3 S2UNSe3W [0Yod[e €T ‘uoneRL0D [esed)

(61 = ¢) ‘0z =+
(sdinseaw Jowmeyaq/bunueat 991

3 SUNSESU! [DYOOJR £ US9MISq LUORE[ALIND)

€ =4
Bunea/soinelag g ansodxg |04 [Eeuald

(20 350d S|n@)-UBWINAN ‘SYAONY ‘SYAODNVI)
{iM/20 ‘j000[R 91NJ0SQR JUALIND 5 JLR0W :31CLBACD)
paodal 10U SIRSALS—I0ARYSY aARdepY
poNURUOD Z6 ‘1PAdU Z0T = S
€0 > d '86'€ = 7 Butposap/buipeay
pANUQUOD S8 ‘paddols /8 “1aMaU /6 = S
900" > 4 ‘b9'S = 4 SIS \HewW
VAOONVW H0" > @ ‘SE'Z = (811 °9) 4
SISGNS AURpeY
panunued 9g ‘paddols g8 ‘faARU S6 = S
€00" > d '(p'9 = 4 WIWIAIILPY
PONURUO) g ‘pa0dols 68 J3ASU 76 = S
50" > dsTE = 4 (DI) Asodwad [ualy
paNURUO3 tg ‘paddols 26 'eneu €6 = S
€0' > d'78°¢ = 4 (eauanbag
VAOINVW S0 > ¢ '68°¢ = (bI1'01) 4
S2u0S Alewwns ‘Buiuopaund Jiwepesy g sAnubo)
sonspels Aoy

*sauoos ASuanbuiRp g Bulnjewspe
wedyubis Ajredury 40 pooyExy|
Jaeaib e Lpim paleosse sem
ansodxe aueno ‘sAog 104 “sapuab
% abuewp Apaysm soj Suljaguod
‘(sps0da. JoLpeay) SAI0IS dUBBYIP
Buizewui-burzipwape g be
papipaud aunsodxd auleaod [ejeusld

*SWIONNO O3 SuonePosse Rbuons
pey Adueubasdpw uely Joyies
AJea ur Bupuup g GuDjuup Apeals
uely Jayiel abulg "(JUSWILONIALS
[?ewsod B ‘sUoQIPUCD LORRUIWEXS
‘Dpsuapeep piyd ‘oydesfowap
‘sBrup o3 aunsodxa jereuaud) sease §
ul saygereA Sulpunojuco jequsiod
Juncose oy Supiey (syeodaa pnod
‘Bpe] “ualed B SLOQRAISSA0)
0uDsaI0pe Ul swaqoud Buiued)
Ji01ABYDq PISEAIDUI LM PAJeosse
sem (,SR)ULP (21205, Apsow

10} tAW RS “Hoda sfayow)
Joyoofe 03 3NSod®@ |eeLRy

"(op/z0) BupjuLp WaLND

SJIROW J0) PI||0QUOd SISARUY
“101AeYaq dANdEpE 10§ punNoy Jom
saouasayIp dnoub oN *dnoub yuup
-0}-PONURQLOD 3] LBy JUBIP-IBASU
LR 105 Jaybiy a:om s2u0ds Suiposap
fBupeas apym ‘sdnalb 130 ayy Jo)
LRy HURIP-JaA3U 3 1oy Pyby dsem
$31005 (DS YieW °sdnaub Z 2110 s
ueLR SA00S JUBWRAIPE Jayiy pey
dnoJb YueJp-1aA3U A1 ApYMm ‘sdnosb
Z JBL0 AU} ueLy Sau0ds Alpuuins

(®1) aysodurod jeuaw g Burssaoaid
fenuanbas Jamol pey dnoub Bupjuup
B 1B PUNOS NURIP JRARY JO 'smsawLg
puZ 3 Ul Bupjuup pINUZUODSIP
‘Asueubaud JnoyBinasy yuesp siygow
I50Um UAIP|IYD 40 SUosUedwo)
NSy

WO Jew gy

2028 >
PR Jew
SIA 2T > SIA g
VY4V %001 Mo %0S < |ejeud 144
JAuewud, Avewwud, s pT
aneD %Y/N 3PP %bS < g [2rs
Aquwe Agua Anjud
snojaaud 395 snowaud 295 snowaud 29s
Apupa $3s IRH % aby 3z|s

Aprgs 1oy agibie

g abe je uonepieyay
[e3U3W ou ‘supiq

Lo 6uUIS ‘+ATH-UOU
!sbrup 03 a1nsodxe 10y
pajdwesiano ‘ubisop
Buydwes xx0q 116/6
—68/8 2P [1ewe.d

paseqg-Aysiomun sihg ‘e
e pouIADS UAOM [eurpnyBuoy ‘ugbuino?)
13JURUIAUOD aanoadsoud 0002 “yoeig-Aauepq

56n1q 03 ainsodx3 jeleudid

Aoueubaid B |oyoopry

uo Aprs aARadsoy {wep]
{eulpny6uo ameas
PIHOWS OYMm SBUIEISGe (4 p]
[ssxuup Juanbayu|
B SIMULP [epos
ALY, 1oy pajdies <«
-13n0 {ASMINs paseq 0
-uogejndod wo.y SIA T ‘e
SIBLOUL PPBIES JeujpraiGuoy pnbssians
:uonejndod anadsoud 661 'uosio
ew
Aqw Anua ‘umoug
snonaid 99 snojaud 895 1661 ‘910
ssauaApRuaIsaIday ubjsaq R0, siony

[oyod1y 0} ainsodx3 jejeuddd
s3ousnpuL |e3|60|0Ig—SINSIHAPEIRYD PIYD



(sjepowl uosssa.bal Jeaun))
(JuawuonAue awoy IAndope LM suopdesalul g ‘loycdje
0 aunsodxa |meuaud “ualed jedibojoiq Mjoyaoje :su =s,d)

awoy argdope x ady uaued 1000° = d ‘1€ = &
Qdv Juaied [eaibojoiq 1000° = @ ‘22" = g
1000" > ¢ ‘61" =, ¥
Awssubby |0py 8 S200R4 EIUDWLONAUZ-I03USD
awoy 3agdope x advwared 10°=d ‘e =g
QUIAUS 3WIoy Andope 3SI3APR 1000° = @ ‘bb' = §
Qdy uased [ebojolg 10" =d ‘17" = g
1600 > d ‘91" =, ¥
BPIOSI] PNPUO) B SIAPRY [EIUBLLUCIIAUT-IRUIY

(stsAjeue ssep jue))
JuUaWIUOLAUS 3nbiun = 3 sauab Jueulwop = q
JUIWILONALD PaURYS = )  SIUIB ARIPPR = ¢
£0=32=2'st’ =¥ ssep) snewojdwAsuon
T0'=3°(6"=2'10° =V DIULGINISIQ PNPUO) Aund
10=3'%6"=V sse|) snewaodwAsning
T1 =3 %€ = Q P5° = ¥ Jopuostg pnpuo)-sandesndiy

(uoissa:631 a|dnjnw)

Aouenbuipp S0° > d ‘BT -/+ (£ =g
{an3uab :su = d) Wawuonaug paleys
vomame 100" > d ‘L0 -/+99° = &

buiziewsy® 0" > d ‘7T -/+ 15" = &
lomeyaq anssaibbe 10" > d ‘Tz -/+09' = &
(JUBWURIIAUS PaJRYS iU = S,d) SPAYF INBUAD

(s9215 Yaye ‘sa0s 7 ‘sishjeue-epw)
sunas (€1°) €€° = S3 3benbue) aassaidg
syun gs (977) 12" = S3 2benbue) aandaay
sungs (€r)ee =S3
sutod DI (10°7) 9T°€ = Payd DI
abenbuen g ‘DI ‘2.ns0dx3 a0 |EIRUAld

(uoissaubau ajdmNwe 453) WINS YUBS UIXOJIM)
00eqa x euen(irew ‘00RGO) X BURDOD (SO > 5,0
PaN0da JOU S B 'S/ Y 'E0" = 0
s euenfuel g ‘003eqoL ‘oYaIY Ja)
Hujj0[uo) ‘ssauRAsuodsay HaAlY ‘auIeao) [Eeudld
206G ‘HRE'9 =S, ‘70" = d SN[BA JUSLRDIOURY
XDGYUPEy=SH ‘7200 =d  wsad suexy
WS MITI=SH b0 =d uonejnbes @S
206 WIS =SH ‘70 = d Apeded Aoenbay
2 E'SHRS9=SH TO=d  AUgens jesus)
30 6°E WD (b = S '€00° = J SSBUIAISLOASA Ly
sayend) ucyaze.q g aInsodxy auleDo) (Eleuald
SORSHEIS A3

“SIPAR uopdessju|

|guRwUaIAU X JnBuah g dnausb
pamoys osje Ayssaubbe Juaosajopy
(auBWuosAUR 3woy aAndope Jsianpe

X solAeLpRq jeosgue ‘quased (extbojolq)
513949 UoRINUI [EIUSLILIOJIAUD
-20auab B ‘(JUBWILOIIAUS Bwoy
ANdope 3sOAPR) 51993 [EIUSLILOIALR
(Qdv wased |ea150j01q) SPAYD

303u3b PAMOYS JPIOSIP 1PNPUS)

*540308) [EUSWILOIAUD

paseys Aq pauerdxe sem

dnaub JepJosip pnpuod 2.nd 2y

u diysiaquialy “spaye dnauab Aq
pauiejdxa Ajszeuswopaud sem sdnalb
woldwAsninw g JSRIOSIP JPNPU0d
[eAnesadAy 3 un dysiaquidiy

"SPAYD |SJUBWLRIALD

paJeys JUEDLIUDIS pamoys
Aduanburpg ‘sp3Ys Jnub
weybis pamoys uoguane B
“Buizyjewxa ‘JoIneyaq aaissabby

-abenbue) aaissaudxe g aAndaoat 10)
wnipaw g Y 10§ [[ews Sem IS PIY3
*pSOdX@ 10U LRIP|IYD uety (sjulod
97'€) S105 D[ J3m0] pey 3uledod

0} pasodxa Alleyeuaud ualpiy)

*0008q0) g Ui 0}

pasodxe QueyU J0j Jomo| paueLudl
SSAUDAISUOASAU Ldje “3sn euen(uew
g ‘000eqo) ‘joyoore Joj buijonuo)
“sjuejul pasodxauou Joj uewy Ajmeuasd
au[ed0o 0 PIsodX@ SIUBJU] JOJ JBMO)
2Jom (S9]B25qQNSs UOJPZEIg) JoneyDq
S,JUBjUl JO AN[EA JUIWBIOJURI B
‘ousisiad Jauwexs ‘uonenbas
a1Es ‘Ajpeden Aioje(nbal ‘AljigeiLy
{es2uab ‘ssauaatsuodsal Ay
ynsay

$]0.0U0d payIew
snewordwAsuou g
sNqe ouelsqns Jo

(Qdv) Bpiosip Ayjeuosod
lewosgue Jo Alosty
2 Lpim Sistpow
|ea1bojorg ‘emoy Aprgs
u) sopuabe uopdope uondope ‘ew
b Woy paynnal levogefa.uad 'sajeA
UN N %8t SIA £p-81 61 180Us(UaALD) WIUMUOY)  §66T “2.0pe)
S9OUINPU] [EIUDWIUOIIAUF X DIJaUIDH
S100LPS ejuibuiA
Wwoy paynnal Apms uimy ‘e
sum 2jdwes papojRsun feuonea.Lod ‘1AW
L) %001 UM %001  SASI-TT  68¢ 130UB(UBALC) WIUMUOD  §661 '6uaqus
pafoud uimL
peaysbuloy ARy ULISOM
{6-1) !sied umy xas-awes Apmis umy ‘ew
TVE=wW sumy ‘spuosay yang wouy feuoneja.u0n ‘apuay
N IPPIN %bS SAST-L 181 32DUBIURAUO) WaLMU) 661 “pogRpl
19pJI0SI] PNPUOY UO SAOUINPUT D132UdH
DI1ES = v abenbue|
L£1-91 angssaUdxd §
=su 2ARda3) b Jajes g
SIATI-  sapms sa1prus DI § ‘assene
/N YN /N < [Peusyy 8 YN smARue-elW 8661 ‘s
Auo [oyoje ‘eunooy
‘euen(uew B auiedad asn,
sixeads ysibuz ‘+81
abe ‘Apjeay :s3iqibie
f(aueo yo uopedo ‘S35
‘Aqued ‘aoer) sjoQuao
PaYNeW g ,5195N
310D Joj s|endsoy
B P [eeuid
peaysbuijioH 18 Uawom Jueutaud ‘eR
YN %61 ISOMO %L posiep  §87 005'C < PAU3ADS jeuipnyibuo ‘Muyeg
VAV %18 Mo /N [ S 14 ypads sanog anpadsald 8661 U3k
Apug3a s3S 21eN % aby azs ssauaafejuasasday ubjsaq Jea) ssopny

sBniq 03 aunsodx3z jejeuaud
s3aouanyu] [ed160jo1g—sonsiAPRIRYD PIIYD

35

40



(ppow uogenba [ampn.as)
JUBWUAIALR paseysuou = 7 ‘Ajiqeltay =,

ST-21 sew 681 = (€)X 17" =,2 ‘6L =¥
ST-21 S9eun) Z6'T = (p) X 162" =, ‘SL° = ,4
sik 6-G SHeuRy 167 = (V) X v =,3 ‘9" =4

Sih 65 sofew 29°€ = (W) X 1T =9 ‘eL =Y
uUonUALIY U0 $30UBNYUT (EIUSLLIUOIIAUT § JRBURD

(uoneau0D jequed ‘YAONY Saunseaw pajeadal “YAONV)
S0 < d'BI'=J @S0 > d ‘97" = s i£ 3be
{Joweyaq pip (euo) 01" < & ‘72T = (6% 1) F
10ARLAgG [0QUOD ‘UCHRIPA)Y WALUAIIAUT-DAAIOLRD
(50" > 5,4 'g§'—Gz" = +) buey
SOARM SSODE pasdelon 10° > d ‘O = 4
sioneyag buinjewapa 1§ jonuc) aaneban
o1abegy > d !Zy ‘11 ‘6 ‘L 3be i50° > 5,d
2111 °01 ‘6 'L 3be iS4 JO PPIO
ASUUOU £'€7 'b'2T '8'TZ ‘97T '6'ST =S
ASU I8 £°9T 'S°97 '9°97 ‘L°9T 'S'OE =S
S0"> d ‘899 = (4§ ‘1)
104u0) aaebaN Sjuatey aQdopy 1§ 3sH ApULY

(uonewxoudde jo Joud aienbs ueaw 100J g denbs-iyd)
JUSWUQIIAUB PAIRYSUOU = UJ ‘paleys = S3 Qaudb =9
pabber-ssan = gl* ‘U3 %9 53 %0 ‘D %t6
S0" = V3SWY 'S0": @ ‘€'b9€ = (S6E = M ‘681) £
Foneyag |eosauy B Aaeban-piyua) jewsted
pabberssen 4 £1° U3 %0 ‘53 %0 ‘O %00T
SO' = VIASWY ‘50" @ ‘9°06€ = (S6€ = & ‘681) X
Joneiog [enosauy g Aane6an-1iyuo)d [ewjely

(Burppow uogenba esmonas)
lomelpq saycope—dpsip Jaygow 5O > @ ‘24 =
Jomejaq asydope—iapiostp 01q §0° > d ‘7s- =
BuydDsIp RIPOW—RPIOSIP 0Iq SuU = d '90- = §
96 =40 'sg' = d 'S0 L= (v = ¥ 2T} X
auNdRsIp JAoW—RMOSIP 01q  10° > d ‘b = 4
UNASI S JAROW ‘PPO 2AQEI0A] B|duIS
Joeyaq aardope—drsip soue sp° > @ ‘gs” = ¢
JoneyRq 3dope—rapiosip oig 50" > 0 ‘65" = ¢
AUIIdDSIP JAAR)—IORIOSIP O Su = d ‘91" = d
WHYES = d Yol =r=N T X
auNdosIp BYB—BpIosIpolq 10" > @ kb = +
audidsiq s aLed ‘9po 3ARE20A3 Ajdwis
SORSRels Aa)

'S3IeW?) B SAeW

PIO-1A-ST-21 18 6-5 40y sumjGoud
UOQUIE J0J pUNQy AUSM
SNUBNYHU] |BILRWUQSAUD
PaJeysudu pue 293us9

*Bunuaued Juzgsisuoduy 10 aansod
10j puUno; aam SP3D dnaual oN
+36e Loeo je Suijewax ppyd Aq
pajeipaw sem bunuased aaqebau
uo 3¥su 503u3b Jo P3YS 3y,
“UDGERLICD JUBWUCIAUS-2URE
9AREI0A3 Uk 15966ns synsas asayy.

“¥SU 1€ JOU uBUpIYP uewy Z1-2 sabe e

suaJed aadope JiR3Y woy (jonue
aanebau) bugualed 2apebau asow
PaA@034 (JoiAeyaq [ernosque uo ybiy
Juased je160j01q) swajqoud Jotaetjaq
PP Jo§ Ysu JRausb Je LUpID

“5puwab g abe Joj paysnipe
(uoneAsasqo y Juadsajope “Judled)
sauNseIW 3}1sodluod U PIseq M

sasAeuy 'siope) dRpwsb Aq Ajuewud
paURIdX® 2Jam JAR| SIA €
Joweydq [eosgue g 1 38 Awpebou

'} PIPYUD |Pussed USMISG

sdiysuonea. pabbe|-ssan ayy,

"uaued [ex60joIq JO spIodat

g Joweyaq [eposnue 1§ Gugualed jo
syndal axdope g sjua.ed aandope
UO pasey auom SYNS3AY “Jomeyaq
leposnue/ajnsoy pryd Aq patelpaw
sem diysuoneyad siyy *dundpsip
RASISUIUI/YsIeY Slueued aAndope
g ISNqe uesqns 109 Ayjeuossad
leposque Suased [ed150i0q UM
diysuoneR. aamsod JLISPOL B SEM
YL "YHIq Jeau paidope YInoA Joj
Punoj Sem UORE|A.LOD JUSWLONAUD
-3u3b 2ANEI0A3 UR J0y Joddng
nsay

Ine) %001

(sayow
aandope)
Y/N %S
MNe) %S6

A0 %9
e} %6

N
Apunag

YN

P ssstpow
aandope
Sk £pE = W
|evi6ojoig
SIATZ0 = W
SAppiL-mal

AMOSS < HZE
JAPMNOZS > %T1
JAfauodu)

%8t

/N

ASES$-ISTS = W

APPIM

pa Suased
aagdope
SU H1-Z1
|exbojoiq
SIA Z1-01
3lppiLu-mal
$35

%lS

%95
9%H %

S3s uo

vonejndod uewy Jaydiy
ajdwes ‘9861 ‘€861
'6£61—LLB1 ‘ARMION
‘SPIO3RI I WOy
:uogejndod

sumy
kSIS SI6

Apriys umy
[euoneR.Lod
UALNDUO) 9661

18pung
g ‘UOSUIANS
‘auol

ABPIOSI] PPUD) UD SOUSNYUI MU, 395 :SE6T 18 I8 X000/PF
QHQAVY B UONUINY—SIOIARYDG JUBAD|DY UO SOUINPYUT S13DUIDH

vafolyd

uondopy opeio)

'7861-5£61 ‘0D

‘sapuabe uopdope

T Woy paynizal

ssaygolw |eibojoiq

Jo Sjdwes Yasgns

SAZI-L  65€S 1230UBUAUCD)
WA +7/1 woy e Ay
LAnoA ‘buterp Hp
wopLes g Aaains
6unanjiew [euoneu

BIA S3IlWe) Peu

SIA sied woy sued Buigss
1Z-€1  Bulass XS5-3UILS PAYINIA
< 81-01 S6¢€ :uonejndog

S|aQuod paLplew
anewoidwAsuou g
asnge souelsqns Jo
4Bpuosip Ajjeuosd
{eposnue jo Aoty
e LM sjualed
1e215010iq femo] u
sapuabe uondope
£ Woy paynuxl
:3ypads anunog
SSOUBAREIUDSIIGIY

S gT-Z1
gsi=w Tt
aby azI5

71 pipud 10U
pPILisIAg
130 sBWN §
PaY39YI00 EYep
suosuedwon
dnoub
WALMUO) 8661

SIAE
feurpryBuol
anpadsold 6661

Aprs

uondope

[euORE|B.L0D
WaLMUo) 9661

ubjsaq JeSA

‘e3P
‘piexN33Q-12230
1000),0 ©
3

‘°R
‘sspY
1351y 1apPN

‘R
‘186uo)
‘a9
siopny

SAUINPYUT [LFUIWUOIIAUT X JJDUIH
soouBNyU] [€2150]018—SORSHAIIRIRYD PIYD

BEST COPY AVAILABLE

41



(suoneaLo? ssepenul paybiam ‘sishjeue-elaw)

Auasindw Za ST ‘ZW 99" = SWD1
Auwnge 7a 80 ‘ZW $9° = SudI
Aljeuonows za 11 ‘ZW LS = SYI
Angeos zg or° ‘ZW 65° = Sudl

S3DUBNYU] [RUSUUCIAUT “IBBUST B JUBLWRIRdWR Y

(PPow uoissaitaL dR|Nw)

(0337 0) PaUIEQSUOD JUAWUOIAUR paseys [10° > §,d)

Aungeos (60) £z = (35) ¢

ssauAys (60') 82" = (3S) ¢
poday Juased

Auanoe (80°) 6 = (3S) ¢

Apedws (g0') 9€° = (35), ¥

voniqyu Joimeyaq (60') 95 = (3S) 4
UORRAIRSG0

(19pow uotssauSau ajdagnw)
WRLLUCIALR paeys = ,2 ‘Aljiqenay =,y
00" =,2 ‘10" > @ *(90°) §9' = 35 -/+ ,y Ausuau]
00" =,2 10" > @ ({0°) {§' = 35 -/+ 4 AuADVY
SU=d"'p1"=,2 10" > d (0Z) 1S =35 -/+ .4
2aagebau ‘pooly
00" =2 ‘10" > d (1) 09 =35 -/+ 4
Auqeydepy
00" =,2 10" > d '({0) 19" = 35 -/+ 4
(1IeMELpPLAIM /tpe0Iddy) S3UBPIDAY ULeH/uogIqIYu]
[2101ARLDg ‘SIIUANYL] [UBUUONALT R HBUSD

{sasAjeue Hunyy-jppow ‘suoissasbau dginw)
SPIYO [EJUALUOIIALD PaJBYS = )
JUBLIUO.IAUS PIJeysuou = J “R3UI6 aagippe = v
€S> dRIE=(W6T =N X 11"'=3°0=D'68"=V
buney PYOW ‘GHAY AuIgeIBH
6>d 15 =181 =N"Y) X Z'=3'0=D's' =V
buney saipea) ‘QHav AugewsH

(spow uoissaubas)
JURWUIALR paueys =, 7 ‘A¥IqEwBY = i
SU=d '[9 =7 JeJ] "SA JPIOSIQ AMIGEIIDH
100" > 0 '1§'€ = 3 'S¢’ =,4 WL Jo AyjgeiusH
100> d'85°¢ =3 'E1' =, 16" = ;¢
QHAY “12p10s1Q JO AlgEIaH
SORSRES AaX

*spoRYd JnRURb Aesapow
AqQ paouaNyL usM
Ayassindwy pue ‘Ayagoe
‘Kyeuogour ‘Auliqenos

*SDLBNYUI 20auRE esapow
P3moys AJiliqenos g

ssauAys 4o spoday Jualed pue
‘Ayaoe B ‘Aiedwa ‘vomiqiyul
[RJONEY3q JO SUOPAISAO

*0./9Z JeaU IM SDUINPUI
[E3ULILOIIALD JIym
‘)RJIPOLL SBM [BMEIPLIM
/wpeaudde Jo Aypqenuay

“SIDUNYUI JUIWUBIALD

Paleys mo| B AupqeEILRY YBIY

pey (sbunes Jaow) GHAY 's3ouanpu)
WIWLNIAUD paeys B Alliqeday
@esapow (s6unes Rype) (aHAvY)
sspJosip AnapoeiadAy 1pyap vonuay

*SWIOIGWAS QHAY PRY UIM] BLO Udym
Auyqeauay ybiy Ao pey aHaY
unsay

/N

dsiH %Y/N
INBJ %06 <
VY %1

BP0 %S'8
nNe) %S'16

N

/N
Apuga

N

pa aued
SASHL = W
3\ppi

po jewared
Sk 12-2
Po [ewew
SIA 1701
po yrred
Sk EpT = W
SIPPL—MO)

N

10qe; %1
joxiesed %IH
Joud o46¢
PP
s3s

/N

%Lt

/N

sihge  sumy
-SL'T=sW 00T'1 WN
SUMIG uIMg JO JOd3)
LpieaH 4o Wag 0D
suimy woyy pIynl
Sl b1 00z ‘30UBIUBAUOD
SUMIQ UIME 3A] (30 JO %ST
'5861-7861 ‘0D
sumg ‘Sp400aJ LI Woy
SIA -1 90¢ $30UIIUIAUOD

saps £
sisAjeve-23W (661

Aprys umy
{PUOREIRLI0D
WaLmuo) 2661

Apnys UMy
JeuoneeL0d
WaLMUD) 0661

‘lew
'ssng
‘QUISPI09

ey
"unuold
‘apuy

R
'sdiliud
‘ssaydAy

lojaeyag [euonisoddQ /3]qeans] /ANJYIQ B “101AeYy3g [eID0S04d /Aygedw]
‘uonIqIyu] [RI0IARYDYG /IOUBPIOAY WIBH—SIOIARYDY JIYIQO UO SIIUINPUT J1JDUIL

%001

%0S
2eW %

1861-££61
‘e3052uUll ‘SPJoJAl

sumg YuIg wiouy pagnoay

SHA Z1-11 82 :uogendod
swoydwAs (gHaV)

1BPIOSIP AYARIRIDCAY

ADYSP UORUAYIE § (UM
ug T 1AgsiBau umy
UefjeasnNy JAAIUN[OA

woy ssed umy

suimy X95-IWLS PRI

A 21+ €685 :3ypads 3unog
aby azs SSAUIAQREILISIIdY

Aprys umy
feuonejaLion
Waumouo]y  £661

Aprs upy

jeuonefaLoD

Waumuoy  L661
ub|saq e,

ouexe|
B 'INoK
‘ueusys

© B
‘Aey
"Aaa
siony

GHQV '8 UORUIYY—SIOIABYDgG JUBAI|IY UO SOUINYUT d1J3UIDH
seouBNyu] |e3160]01g—501ISI4APEIRYD PIYD

37

O



Family Factors
and Processes

This section focuses-on children’'s immediate
social environment, including those who live with
and influence them on a regular and personal
basis. The primary focus is on qualities of family
social interaction that either increase or reduce
the risk of developing externalizing behavior
problems and conduct disorder. These interaction
qualities have been categorized into six domains:
engagement/ attentiveness versus disengagement/
inattentiveness; validation versus invalidation;
firm discipline and conflict management versus
harsh, inconsistent discipline and escalation of
conflict; effective problem solving versus
ineffective problem solving; structure versus lack
of structure in the learning environment; and
modeling of norm-maintaining behavior versus
modeling of antisocial behavior.

These domains were developed at a level
sufficiently general to characterize interaction
across development, spanning infancy,
toddlerhood, middle childhood, early adolescence,
and late adolescence. In many cases, the specific
behaviors that reflect a given domain will look
quite different across different periods of
development, because it is important to take into
account the growing sophistication and
contributions of the child in family interactions.

It is also important to note that each domain of
family interaction is shaped by and responds to a
number of other factors that have received
considerable attention, such as characteristics of
individual family members (attitudes, presence of

psychopathology) and characteristics of the social
context (family structure and transitions). These
factors can exert powerful effects. For example,
research on family structure and transitions has
shown that adolescents are at increased risk for
conduct problems if they live in single-parent
families or have experienced multiple transitions
in family composition or residence (Aneshensel &
Sucoff, 1996; Henry, Caspi, Moffitt, & Silva, 1996;
Patterson, Forgatch, Yoerger, & Stoolmiller, 1998;
Smith & Jarjoura, 1988). The reasons for these
effects, however, are not clear. Indeed, some
studies have shown these effects to be mediated
by more immediate and malleable family
processes (e.g., engagement, discipline) (Harnish,
Dodge, & Valente, 1995). Although such factors
help to identify potential target populations for
interventions, the focus of the present review will
be on family interaction qualities that either have
been shown to be or may be malleable risk
processes that would serve as targets for
interventions.

Another important context for family interaction
is that of culture. Indeed, some argue that
processes within the family are the primary means
by which culture is expressed. However, there is
limited research on cultural differences in family
processes related to externalizing behavior
problems. The most serious gap is in research with
Native American and Asian-American populations.
Also, very few studies with diverse samples have
included young children (ages 0-5). Finally,
available research with African-American and
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Hispanic populations is almost exclusively based
on low-income, inner-city, high-risk samples.
Where available, cultural generalizability and
distinctions will be mentioned in the following
review of family processes.

The first three domains of interaction—
engagement, validation, and discipline/conflict—
account for the lion’s share of studies to date.
Many of the studies measured more than one
aspect of parenting, and there is substantial
evidence that engagement, validation, and
discipline/conflict tend to correlate with each
other. This point has not gone unnoticed in
intervention work. It is typical for interventions
targeting family processes to emphasize more
than one process, such as engagement, validation,
and discipline. Research in this area has not
tested experimentally the effects of interventions
aimed at distinct domains of interaction before
building comprehensive preventive interventions.

Engagement/Attentiveness
Versus Disengagement/
Inattentiveness

In infancy and toddlerhood, the concept of
engagement has been studied in terms of mother-
infant responsiveness and infant attachment
security (i.e., quality of the affective bond between
infant and caregiver). Evidence indicates that the
quality of early parental engagement predicts
infant attachment security and that both parental
engagement and infant attachment predict the
development of early onset externalizing problems
(Lyons-Ruth, Alpern, & Repacholi, 1993; Shaw,
Keenan, & Vondra, 1994; van den Boom, 1994).
Maternal unresponsiveness during infancy has
been shown to predict later child externalizing
behavior problems (Shaw et al., 1994). Also, there
is evidence that avoidant and disorganized
attachments during infancy predict later parental
and teacher reports of externalizing behavior
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problems in preschool (Erickson, Sroufe, &
Egeland, 1985; Shaw, Owens, Vondra, Keenan, &
Winslow, 1996). This result also has been
demonstrated among higher risk samples (e.g.,
low income, parental psychopathology) (Lyons-
Ruth et al., 1993).

Additional work indicates that the relationship
between parental responsiveness and infant
artachment security and child behavior problems
may be moderated by child gender and negativity.
Several studies have found the impact of maternal
responsiveness and attachment security to be more
pronounced for boys than girls (Shaw et al., 1994).
Other work indicates that it is the combination of
infant negative emotionality and attachment security
that places children at greater risk for externalizing
behavior problems rather than attachment security
alone (Shaw et al., 1996).

Several early intervention programs with a
primary focus on changing mother-infant
responsiveness and engagement have provided
evidence suggesting that these early family
processes are causal risk factors for child conduct
problems. Through intervention, early maternal
unresponsiveness can be changed, and this
change, in some cases, was related to more secure
infant attachment {van den Boom, 1994; van
ljizendoorn, Juffer, & Duyvesteyn, 1995;
Wendland-Caro, Piccinini, & Millar, 1999). In
addition, a well-known early intervention that
included changes in early maternal engagement,
validation, and problem solving (in addition to
other forms of maternal support) showed long-
term effects on reducing conduct problems in
adolescence (Olds et al., 1998).

Interestingly, the issues of parental responsiveness
and engagement have received less attention in
preschool-aged children. The limited research
suggests that lack of parental supervision and
attention during this period of development predicts
increased aggression and delinquency in grade
school boys (Haapasalo & Tremblay, 1994).
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Similarly, interventions that have addressed parental
engagement (as well as validation, discipline, and
problem solving) during toddlerhood have been
successful in decreasing later childhood externalizing
behavior problems (Sheeber & Johnson, 1994;
Webster-Stratton, 1998; Webster-Stratton, Kolpacoff,
& Hollinsworth, 1988). Thus, evidence exists that
parental engagement continues to be a causal risk
factor during toddlerhood.

In middle childhood and early adolescence, the
concept of engagement has been studied in terms
of the amount of time spent with the child, the
degree of attentiveness, and monitoring of the
child’s activities. Consistent evidence indicates
that greater involvement, stronger focus of
attention, and higher levels of monitoring are
related concurrently to lower levels of conduct
problems and predict lower risk for developing
delinquency or criminal activity (Farrington &
Hawkins, 1991; Fridrich & Flannery, 1995). There
is some evidence that the lack of parental
monitoring may be of particular importance in
middle childhood; it was found to be a stronger
predictor of early arrests (prior to age 15) than of
later arrests (Farrington & Hawkins, 1991;
Patterson & Yoerger, 1995). Also, some research
indicates possible reciprocal effects between
monitoring and delinquency in the period from 13
to 15 years, with weak monitoring promoting
delinquency, which, in turn, further erodes
monitoring (Jang & Smith, 1997).

Monitoring and involvement continue to show
effects on conduct problems into adolescence.
During middle and late adolescence, engaged
parenting has been related to a reduction in
antisocial behavior over time (Aseltine, 1995;
Barnes, Farrell, & Banerjee, 1994; Simons,
Johnson, Conger, & Elder, 1998). Although the
total effect of engagement is low to moderate, the
fact that it continues to have a direct impact is
important in light of the impact of peer
characteristics, personal characteristics, and other
environmental factors operating at this period of
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development. Moreover, even small reductions in
rates of serious conduct problems can yield very
significant economic, health, and social benefits.

The concurrent and predictive associations of
parental engagement during middle childhood
and adolescence also are seen in research with
African-American and Hispanic families
(Forehand, Miller, Dutra, & Chance, 1997; Fridrich
& Flannery, 1995). Although the effects range
from mild to moderate, the consistency of findings
indicates that poor parental engagement is a
significant predictive risk factor for youth conduct
problems in African-American and Hispanic
families. A number of intervention trials have
included parental monitoring among the family
process variables to target in intervention
(Patterson, Chamberlain, & Reid, 1982; Wahler,
Cartor, Fleischman, & Lambert, 1993). During
middle childhood and adolescence, results of these
programs consistently show parental monitoring
as a causal risk factor for reducing adolescent
conduct problems (Bank, Marlowe, Reid,
Patterson, & Weinrott, 1991; Tremblay et al.,
1991), with stronger effects found when parents
are encouraged to extend their supervision and
monitoring to the peer and academic setting
(Borduin et al., 1995). Although interventions
that include improved parental monitoring also
have shown effects for youth already involved in
criminal behavior, stronger effects are found in
therapeutic foster homes where parental
monitoring is enhanced (Chamberlain & Reid,
1998).

Validation Versus Invalidation

“Validation" refers to behavior likely to comfort
children, increase their sense of security, or
communicate that they are valued and valuable.
“Invalidation” refers to behavior that is physically
painful, increases a sense of insecurity, or
communicates to children that they are deficient,
defective, or not valuable.
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The impact of invalidation has been studied in
infants by measuring their response to hostile and
rejecting behavior. Evidence consistently shows
that such parental behavior is correlated with
externalizing behavior problems (Belsky, Hsieh, &
Crnic, 1998; Renken, Egeland, Marvinney,
Mangelsdorf, & Sroufe, 1989; Shaw et al., 1998).
This effect appears to be as robust for girls as for
boys, and for middle-SES as well as lower-SES
families. It has been found in both European-
American and African-American families. In much
of the work, parental hostility precedes the onset
of externalizing behavior problems. However,
some research indicates that parent hostility and
rejection may co-occur with child early disruptive
behavior and negative emotionality, reflecting a
more interactive and mutually escalating parent-
child interaction pattern (Shaw et al., 1998).

Parental warmth and hostility continue to show
moderate to strong effects during toddlerhood
(Campbell, Breaux, Ewing, & Szumowski, 1986;
Stocker, 1993) and middle childhood (Metzler,
Biglan, Ary, & Li, 1998), and a persistent but lower
effect in early adolescence (Conger & Conger, 1994;
Conger, Ge, Elder, Lorenz, & Simons, 1994). Parental
validation and warmth correlate and predict lower
levels of externalizing behavior and delinquency
(Feldman & Weinberger, 1994; Scaramella, Conger,
& Simons, 1999; Stocker, 1993), while parental
hostility, criticism, and rejection correlate with and
predict disruptive youth behavior (Campbell et al.,
1986; Conger & Conger, 1994). Although the effect
sizes tend to be small, parental
validation/invalidation has been shown to be a
predictive risk factor across African-American,
European-American, and Hispanic families (Brody,
Stoneman, & Flor, 1996; Harnish et al., 1995;
Knight, Virdin, & Roosa, 1994; Lindahl, 1998).
Changes in parental warmth that accompany
changes in parental engagement, monitoring, and
discipline have been shown to lead to reductions in
child and adolescent conduct problems (Webster-
Stratton, 1998).

As in the case with young children, there is
evidence to support interactive effects between
parental hostility and middle childhood conduct
problems. However, as children move into early
adolescence, some evidence suggests that child
conduct problems predict reductions in parental
warmth but not the converse (Jang & Smith, 1997).
Thus, in childhood and adolescence, modest to
moderate predictive effects have been documented
for parental invalidation and problem behavior. In
addition, results of several intervention trials
indicate that parental validation, when combined
with other family processes, can be modified and
serve as a causal risk factor for child and
adolescent conduct problems (Borduin et al., 1995;
McNeil, Eyberg, Eisenstadt, Newcomb, &
Funderbunk, 1991; Patterson et al., 1982;
Tremblay et al., 1991; Webster-Stratton, 1998;
Webster-Stratton et al., 1988).

Firm Discipline and Conflict
Management Versus Harsh
Discipline and Conflict
Escalation

“Firm discipline” refers to parental strategies for
managing and controlling child behavior that
consistently use rules and set limits, provide
reasons for the rules, and offer nonpunitive
consequences for rule breaking. “Harsh discipline”
refers to nonabusive parental strategies for
controlling child behavior that may involve
inappropriate or inconsistent use of rules, little
reasoning, and punitive or excessively negative
reactions to rule breaking. Frequently, these
parental strategies are studied within the context
of parent-child conflict and the ability to manage
calmly and resolve conflicts rather than engaging
in coercion and escalating conflict.

As early as age 2, parental use of coercion has
been identified as a predictive risk factor for
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externalizing behavior problems at school entry
(Crockenberg & Lourie, 1996; Fagot & Leve,
1998). Similarly, evidence indicates that negative
parental control and harsh parental discipline
during toddlerhood predict increased risk for child
aggression and externalizing behavior problems
one, two, and five years later (Campbell, 1994;
Campbell, March, Pierce, Ewing, & Szumowski,
1991; Campbell, Pierce, Moore, Marakovitz, &
Newby, 1996). Some of this work has examined
the role of early child negative emotionality and
finds that both child negativity and parental
coercion predict child behavior problems (Kingston
& Prior, 1995; Schwartz, Dodge, Pettit, & Bates,
1997).

In middle childhood, and in early and later
adolescence, consistent relationships between
highly conflictual, inconsistent, harsh, and
restrictive parenting and child externalizing,
delinquent, and antisocial behavior have been
found in research using concurrent correlational
designs (Knight et al., 1994; Sampson & Laub,
1994; Shumow, Vandell, & Posner, 1998).
Predictive longitudinal studies also indicate that
harsh and inconsistent parenting predicts later
youth conduct problems (Patterson et al., 1998;
Wasserman, Miller, Pinner, & Jaramillo, 1996).
However, the direction of this influence may
change over time, with a reciprocal relationship
between disciplinary style and antisocial behavior
in early and middle childhood, but fading
reciprocity as the child moves into adolescence
(with parental behavior predicting child behavior)
(Cohen & Brook, 1995). Also, there is some
evidence that the experience of parental punitive
discipline may more strongly predict early
childhood behavior problems than it does
adolescent conduct problems (Feehan, McGee,
Stanton, & Silva, 1991). It is important to note,
however, that modest to moderate effects of
parental discipline and parent-child conflict with
externalizing behavior problems still are detected
in adolescence (Neighbors, Forehand, & Bau,
1997;
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Steinberg, Lamborn, Darling, Mounts, &
Dornbusch, 1994).

Evidence exists that the effects of parental
discipline and conflict management may vary as a
function of ethnicity and community context.
Several studies have documented concurrent
correlations and predictive risk between harsh or
inconsistent parental discipline, or both, and
child/adolescent conduct problems in African-
American and Hispanic samples (Knight et al.,
1994; Lindahl, 1998), but other studies have
found different effects. For example, harsh
discipline had different effects on European-
American and African-American children. In a
study of children in early elementary school,
physical discipline (e.g., spanking) predicted
increased externalizing behavior for European-
American but not for African-American children
(Deater-Deckard, Dodge, Bates, & Pettit, 1996).
These differences, however, were significant only
in the nonabusive range of corporal punishment;
physically abusive parenting is associated with
antisocial behavior for both African-American and
European-American children (Dodge, Pettit, Bates,
& Valente, 1995; Shumow et al., 1998). In
adolescence, unilateral parental decision making
was related to fewer conduct problems among
African-American youth and was unrelated to
externalizing behavior problems among European
Americans, Hispanics, and Asian Americans
(Lamborn, Dornbusch, & Steinberg, 1996).

Parental discipline and conflict management have
been primary targets for many intervention
programs. These trials have consistently
documented that improvement in these aspects of
parenting leads to improvements in child and
adolescent conduct (Webster-Stratton, 1998).
Beginning in toddlerhood, through middle
childhood and adolescence, interventions that
include improvement in parental discipline, in
addition to monitoring and validation, show
reductions in youth conduct problems and
antisocial behavior (Bank et al., 1991; Patterson
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et al.,, 1982; Tremblay et al., 1991; Wahler et al.,
1993). For adjudicated youth, improvements in
parental discipline have stronger effects on youth
conduct when parents are supported to intervene
in peer and academic settings outside the home
(Borduin et al., 1995). Also, therapeutic foster
home placements that emphasize effective
parental discipline have shown significant
reductions in delinquency among adjudicated
youth (Chamberlain & Reid, 1998). Thus, there is
substantial evidence that parental discipline and
conflict management are causal risk factors for
child and youth externalizing behavior problems
and conduct problems.

Family Problem Solving

“Family problem solving” refers to behaviors that aid
in exploring a given problem and that generate
potential solutions. For young children this also
includes parental exploration of problems, helping to
give structure to the situation and encourage
prosocial means of understanding the situation.
Although a relatively large body of research has
examined basic family problem solving, little of this
research has been directed toward understanding
externalizing behavior problems. This is striking
because many family-based interventions use
training in problem solving as part of the
intervention package.

The limited work that has been conducted
suggests that parental problem solving, from the
early years of child development through
adolescence, is correlated with less problematic
child and adolescent behavior. In early
childhood, parental exploration of child
emotional experiences, particularly anger and
sadness, has been correlated with fewer behavior
problems (Hooven, Gottman, & Katz, 1995;
Zahn-Waxler, lannotti, Cummings, & Denham,
1990). There is some evidence that poorer family
problem solving in middle childhood may predict
later delinquent behavior (Coughlin &
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Vuchinich, 1996; Vuchinich, Wood, & Vuchinich,
1994). However, it tends to be associated with
other problems in parenting (e.g., engagement,
discipline) and, in general, accounts for less of the
variance in externalizing behavior outcomes than
engagement, discipline, and validation. Some
research indicates, however, that changes in
family problem solving can lead to reductions in
child aggression (Sayger, Horne, Walker, &
Passmore, 1988).

Parental Structuring of the
Learning Environment

Parents and families can structure children’s time
in ways that enhance access to learning
opportunities in the home, neighborhood, or
community and protect children from negative
environmental influences. Although this concept
is theoretically and practically relevant, there is
little research regarding the influence of family
structuring of children’s time and activities on
externalizing behavior problems.

Research to date, conducted with school-aged
children and adolescents, suggests that families
that encourage involvement with school and
maintain contact with the school have children
who show fewer problematic behaviors than do
families that are less involved with school (Jenkins,
1997; Ketsetzis, Ryan, & Adams, 1998). Also,
parents who provide firm discipline and
monitoring of their adolescents tend to have
children who become involved with peers with
similar parental discipline styles (Fletcher, Darling,
Steinberg, & Dornbusch, 1995). Being involved in
networks of this type appears to be protective
against delinquency, because parental monitoring
protects against association with deviant peers
(Aseltine, 1995). These few findings suggest that
parental structuring correlates with child conduct;
however, more research is needed to determine the
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predictive and possible causal relationship with
conduct problems.

Family Modeling of Norm-
Maintaining Versus Antisocial
Behavior

Family modeling of norm-maintaining behavior
involves exposing the child to prosocial behavior
versus rule-breaking and antisocial behavior by
other family members. Three different types of
evidence can be used to support the contribution
of family modeling in externalizing behavior
problems.

A sizable body of literature has examined whether
the presence of antisocial behavior, delinquency,
or criminal behavior in other family members
places children at increased risk for similar
behaviors. Much of this work has found increased
risk when mothers, fathers, or siblings were rated
as more antisocial or had a history of delinquency
or criminal behavior (Farrington & Hawkins,
1991).

It is not known whether this increased risk stems
from modeling; from poorer parental discipline,
monitoring, and engagement; or from sharing
some common genetic predisposition.

A second body of literature concerns the
relationship between marital conflict and child
outcomes, where greater marital discord is
assumed to model behaviors relevant to
externalizing behavior problems in children.
Research over three decades documents modest to
moderate correlations between parental conflict
and children’s externalizing behavior problems.
Younger and older children appear to be
comparably influenced by parental conflict (Brody
et al., 1996; Jouriles et al., 1991). Family conflict
in more than one area (i.e., parent-parent, parent-
child, sibling-sibling) is correlated with child
aggression (Schwartz, Dodge, Pettit, & Bates,
1997). This pattern continues to be seen among

45

adolescents, where greater marital discord is
modestly correlated with increased delinquency
and problem behavior in both boys and girls
(Davies & Windle, 1997; Mekos, Hetherington, &
Reiss, 1996; Neighbors et al., 1997). Again, it is
not clear whether these effects are due to
modeling, disruptions in parenting behavior,
increased physiological dysregulation, or some
combination of these factors.

A third, more poorly documented area of literature
focuses on parental values, attitudes, or beliefs
concerning deviance and law-abiding behavior.
These few studies have found evidence of a
correlation between parental antisocial attitudes
and externalizing behavior problems/youth
offending (Gorman-Smith, Tolan, Loeber, &
Henry, 1998). However, additional research is
needed to examine these relationships for younger
children and to support predictive relationships.

Implications for Malleable
Family Risk Factors and
Developmental Processes

It is clear from the research that a number of
aspects of family interaction can increase the risk
for developing externalizing behavior problems
from early childhood through adolescence.
Specifically, lower levels of engagement, greater
use of invalidation, and harsh and inconsistent
discipline have all been identified as causal risk
factors for the development of externalizing
behavior problems. Although parental problem
solving, structuring of the learning environment,
and modeling of normative behavior show some
correlation with the development of conduct
problems, research on these processes has not
advanced to a level where inferences about
predictive or causal risk can be made soundly.

It is important to note that the three most
frequently studied family processes—engagement,
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validation, and discipline—also tend to correlate
strongly with one another. This is to say that
parents who are less engaged also tend to be less
validating and to use harsher and less consistent
discipline. Thus, it is not surprising that
empirically driven family-focused intervention
trials typically target all three processes. These
trials have provided evidence for the malleability
of these processes and the causal nature of the
relationship by demonstrating that intervention
can substantially decrease child externalizing
behavior problems. Interventions beginning
during pregnancy and extending into the second
year of life have shown consistent effects on these
parenting processes. Indeed, one such early
intervention trial has shown long-term effects on
serious delinquent behavior during adolescence.
Also, a number of randomized trials have tested
interventions aimed at families of preschoolers
and young children in elementary school. These
trials have consistently shown both immediate
and longer term reductions in externalizing
behavior problems. Similarly, in later childhood
and adolescence, randomized trials aimed at
family processes have shown effects.

Given these important intervention results, it is
imperative that strategies for enhancing family
interactions be transported and implemented in
community services and mental health practice.
Research is needed that identifies opportunities
within communities for providing effective
interventions, explains how to provide the
interventions cost-effectively, and develops
community infrastructure and buy-in for
sustaining the interventions. In many cases, this
process will involve building collaborative
relationships with community leaders and
policymakers, as well as people in other scientific
disciplines such as community psychology,
sociology, and social work.
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In addition to the effectiveness and dissemination
research needed on established risk factors and
interventions, further research is needed on the
predictive and potentially causal role of family/
problem solving, structuring of the learning
environment, and family modeling. Do these
processes significantly contribute to conduct
problems over and above the effects of
engagement, validation, and discipline? Are there
developmental periods in which some family
processes are more influential than others? When
family processes are disrupted, does this increase
the child’s vulnerability to being affected by
factors in other domains, such as characteristics
of the child, the peer group, the school, and the
neighborhood? This last question is particularly
challenging, given the wide array of factors that
could be influential at any given time. However,
considering these interaction effects—which
involve the child, the family, the peer group, and
the broader social environment—may prove to be
the most insightful for developing interventions
for real-world settings.

Whether conducting future research on the
effectiveness and dissemination of interventions
or studying basic processes of family problem
solving, structuring of the learning environment,
or modeling, scientists must address cultural
issues. The research to date on cultural effects has
suggested some interesting distinctions,
particularly in the study of parental discipline. It
is essential for future research on family processes
relevant to conduct problems to include diverse
ethnic samples and methodologies sensitive to
potential cultural distinctions. These efforts will
provide not only a richer empirical understanding
of how risk factors are similar or differ across
ethnic groups but also a much stronger base on
which to develop interventions relevant to the
world's diverse population.
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Peer Influences

Peers play an important role in child development.
Particularly as children mature into adolescents,
peers play a large role in shaping both appropriate
and inappropriate behaviors. However, newer
evidence indicates that as early as preschool,
peers begin to exert noticeable influences on child
aggressive behavior. Research on the influence of
peers on externalizing behavior problems can be
categorized into three domains—peer rejection of
aggressive behavior, peer victimization, and peer
enhancement of aggression and antisocial
behavior.

At first glance, the first and third domain may
appear contradictory. How can aggressive
behavior be rejected and also enhanced by peers?
This seeming contradiction is at the heart of peer
influence on externalizing behavior problems.
Aggressive behavior may be rejected by
conventional peers and at the same time
negatively and positively reinforced. Rejection by
conventional peers encourages similarly
aggressive and rejected children to find one
another, form friendships, and develop ways of
approving and accepting aggression. Although
much is known about predictive and causal risks
within each domain, the interdependence,
possible sequencing, and points of vulnerability
across domains of peer influence are not well
established.

Peer Rejection of Aggressive
Behavior

Peer rejection has been shown to be a middle-

childhood predictive risk factor for adolescent
conduct problems over and above its concurrent
correlation with childhood aggression. Several
longitudinal studies have documented that
children who are both rejected by their peers and
highly aggressive exhibit the poorest overall
adjustment in elementary school (Bierman &
Wargo, 1995; Lochman & Wayland, 1994). As
early as first grade, children who come from
families marked by higher amounts of conflict
and coercion are more likely to engage in
aggressive interactions with peers (Dishion,
Duncan, Eddy, Fagot, & Fetrow, 1994; Schwartz,
Dodge, Pettit, & Bates, 1997). In turn, aggressive
children who are rejected by their peers are at
increased risk for behavior problems prior to
middle school (Bierman, Smoot, & Aumiller,
1993; Bierman & Wargo, 1995). For boys, the
predictive relationship between early aggression
and peer rejection and later externalizing
behavior problems has been documented into
adolescence (Coie, Terry, Lenox, Lochman, &
Hyman, 1995).

To understand why peer rejection has such
negative effects for children, one must recall
research described in the Child Characteristics
section. Children who are both rejected and
aggressive show a more pervasive pattern of
behavioral and social deficits—including
inattention, argumentative and disruptive
behaviors, and poor prosocial behavior—unlike
children who are aggressive but not rejected or
rejected but not aggressive. Also, children who are
both rejected and aggressive are more likely than
their nonaggressive well-liked peers to develop
biased social information processing involving a
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tendency to attribute hostile intentions to others
(Dodge, 1980; Dodge & Frame, 1982). This
attributional style increases the likelihood that
they will respond toward other children in a
retaliatory, aggressive manner (see Child
Characteristics section for more details).

Evidence exists that peer rejection associated with
aggression is malleable and can function as a
causal risk factor for externalizing behavior
problems. By specifically targeting children who
appear rejected because of their aggressive
behavior, interventions that provide anger
management skills and prosocial means of solving
peer conflicts have resulted in increased peer
acceptance and decreased child aggressive and
externalizing behavior problems (Conduct
Problems Prevention Research Group, 1999;
Lochman, Coie, Underwood, & Terry, 1993).

Victimization

In addition to the negative attributional biases
exhibited by rejected and aggressive children,
evidence shows that peers are more likely to

. attribute hostile intentions and respond more
aversively when the perpetrator is considered an
aggressive youngster (Dodge, 1980; Dodge &
Frame, 1982). Rejected youth are more likely to be
treated negatively by their peers and are more
likely to be victims of peer attack and abuse
(Perry, Kusel, & Perry, 1988). Newer research has
documented that the victimization experienced by
socially rejected children includes not only
physical attacks but also acts that undermine
their relationships with other peers (i.e., relational
aggression) (Crick, Casas, & Ku, 1999; Crick &
Grotpeter, 1996). The correlation between peer
rejection and relational aggression victimization
has been found for children in preschool and
elementary school.

Adding to the work on early peer victimization is
the consistent correlation between being a victim
of crime and being a criminal offender (Esbensen
& Huizinga, 1991; Sampson & Lauritsen, 1990;
Singer, 1986). Adolescents who are offenders are
likely to be victims, and vice versa. It is not clear
whether criminal victimization predicts later
offending or whether early offending predicts later
victimization. Also, it is not known whether
criminal victimization in adolescence is predicted
by the experience of peer victimization in
elementary and middle school.

Peer Enhancement

Although aggressive children are at higher risk for
peer rejection, aggressive and rejected children do
have friends, and their friends also tend to be
aggressive (Cairns, Cairns, Neckerman, Gest, &
Gariepy, 1988; Haselager, Hartup, van Lieshout, &
Riksen-Walraven, 1998; Tremblay, Masse, Vitaro, &
Dobkin, 1995). As early as preschool, research has
documented aggressive children to be part of social
cliques that are particularly likely to be characterized
by aggression (Farver, 1996). Aggressive friendships
tend to be stable (Giordano, Cernkovich, & Pugh,
1986), and being a member of a group with other
aggressive children and/or adolescents is a predictor
of later conduct problems for both girls and boys
(Kupersmidt, Burchinal, & Patterson, 1995).

Selection of mutually aggressive and deviant
friends can expand in adolescence to pairings with
the opposite sex. Antisocial behavior is a strong
selection factor in couple formation. Individuals
with a history of antisocial behavior in adolescence
are likely to become partners with similar
individuals (Krueger, Moffitt, Caspi, Bleske, &
Silva, 1998). In turn, assortive pairing for '
antisocial behavior is associated with continued
involvement in antisocial behavior during the adult
years (Yamaguchi & Kandel, 1993). In contrast,
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supportive, nondeviant partners are a source of
protection, breaking the continuity in antisocial
behavior between adolescence and adulthood
(Quinton, Pickles, Maughan, & Rutter, 1993).

Peers also serve to reinforce aggressive behavior,
particularly for children who have difficulty with
aggression (Snyder, Horsch, & Childs, 1997).
Young (preschool- and elementary school-aged)
aggressive children are much more likely to
initiate, reciprocate, and persist with aversive
behavior with their peers than are nonaggressive
children (Snyder & Brown, 1983). In elementary
school, research on bullying (the assertion of
power through aggression, repeated over time and
intended to cause harm) has found the peer group
to be critical in maintaining, exacerbating, and
terminating bullying. Peers tend to give positive
attention to bullies by watching, cheering, and
sometimes joining the bully. The positive
attention has been correlated with longer bouts of
bullying (O'Connell, Pepler, & Craig, 1999). Also,
boys who bully in early adolescence have been
shown to be at higher risk for antisocial behavior
in adulthood (Farrington, 1993). Although several
antibullying programs have been developed for
schools, these interventions have not specifically
targeted peer processes in bullying.

The role of peers in enhancing delinquent and
antisocial behavior in adolescence is well
established. Most of the externalizing behavior
problems of adolescents—including violent acts
toward others—occur in deviant peer groups. For
elementary- and middle school-aged boys,
association with deviant peers is not only
correlated concurrently with conduct problems but
is also a predictive risk factor for increased
involvement over time (Elliott, Huizinga, &
Menard, 1989; Keenan, Loeber, Zhang,
Stouthamer-Loeber, & Van Kammen, 1995;
Patterson, 1993; Vitaro, Tremblay, Kerr, Pagani, &
Bukowski, 1997). Deviant peers also engage in
forms of deviancy training in which antisocial talk
(e.g., bragging about physical assaults, discussing

81

delinquent acts) meets with approval and positive
reinforcement (Dishion, Eddy, Haas, Li, &
Spracklen, 1997). In highly deviant groups (i.e.,
juvenile street gangs), group membership is
correlated with increased delinquent behavior
(Bjerregaard & Smith, 1993). Studies following
youth before, during, and after their gang
membership show that rates of delinquency,
especially violent delinquency, are substantially
higher when a young person is a member of a
gang than either before or after membership
(Esbensen & Huizinga, 1993; Thornberry, Krohn,
Lizotte, & Chard-Wierschem, 1993).

The most powerful evidence for documenting peer
enhancement of conduct problems as a causal risk
factor comes from failed interventions that
involved grouping together high-risk youth.
Interventions that group together high-risk youth,
even in the presence of therapeutic intervention,
have been shown to result in increasing
delinquent behavior (Dishion & Andrews, 1995;
Dishion, McCord, & Poulin, 1999). In contrast,
research on therapeutic foster homes for
delinquent youth that involve definitive changes
in parenting and strict enforcement of no contact
with deviant peers shows that these interventions
result in decreased delinquency (Chamberlain &
Reid, 1998).

Clearly, peer enhancement of conduct problems is
a significant causal risk factor for antisocial
behavior. By adolescence, the only established
way to effectively reduce this influence is to
remove contact with deviant peers. It is not
known whether interventions aimed at reducing
early peer reinforcement of aggressive behavior or
bullying also may be effective in reducing conduct
problems and deterring development of delinquent
behavior. Nor is it known whether interventions
designed to decrease peer rejection also may
decrease peer enhancement of aggressive
behavior. Given the strength of evidence about the
role of peers in externalizing behavior problems,
these questions appear ripe for investigation.

84



Implications for Malleable Peer
Risk Factors and Developmental
Processes

Research on peer influences shows that,
beginning in elementary school, peers can have
profound causal effects on externalizing behavior
problems. Within the first years of school, one can
see peer rejection of aggressive children,
aggressive children beginning to form
relationships with similarly aggressive children,
and peers beginning to attribute greater hostile
intent and aversion to aggressive classmates. At
the same time, aggressive children are more likely
to engage in and escalate their aggressive
behavior with aggressive peers, to develop hostile
attributional styles for interpreting social
encounters with others, to be the victim of peer
attacks, and to bully others. This vicious cycle of
early peer rejection, hostile attributional
processes, and increased aggressive behavior,
however, is malleable. Interventions that target
early aggressive behavior by providing anger
management skills and prosocial means of solving
peer conflicts and reducing hostile intent toward
others have resulted in increased peer acceptance
and decreased externalizing behavior problems.

It is critical to expand on these important results
in two ways. First, the outcomes from these
interventions should be expanded beyond peer
rejection and hostile intent to include indices of
peer victimization and formation of peer cliques.
Are the skills learned through intervention
generalizable to these domains of peer influence?
Also, long-term effects need to be documented. If
these early interventions are successful in
deterring the formation of aggressive and
antisocial cliques, this could have profound effects
during adolescence by deterring association with
deviant peers and preventing the escalation of
serious antisocial behavior. Clearly, long-term
followup of these interventions is needed.
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The second way to expand these interventions is
through research to determine ways of effectively
translating the interventions for use by
communities, schools, and mental health service
systems. School policies, classroom structure, and
classroom management also may correlate with
externalizing behavior problems (see the Broader
Social Environment, Communities, and Schools
section), which could intensify or constrain
interventions. Critical issues will need to be
addressed: who will receive the intervention (all
children or only targeted high-risk children), when
in development the intervention will be most
effective (e.g., early versus late elementary
school), for whom the intervention should
continue, who should administer and deliver the
intervention, and what should administering and
delivering the intervention cost? However, the
potential gain of decreased externalizing behavior
problems is well worth the effort.

Although the potential for early peer interventions
to affect adolescent association with deviant peers
requires further empirical testing, the current data
on deviant peers are quite clear: association with
deviant peers during adolescence is a significant
causal risk factor for antisocial behavior.
Grouping similarly deviant adolescents together,
even in the presence of therapeutic interventions,
serves only to maintain and possibly enhance
antisocial behavior. This finding is in direct
conflict with many educational, community, and
state policies and services that group troubled
youth together in classrooms or in group homes.
Clearly, these policies deserve re-examination
given these research findings. Also, there needs to
be more research that examines alternatives to
group placement (e.g., therapeutic foster care) and
that addresses ways of preventing association
with deviant peers during pre- and early
adolescence (e.g., after-school programs,
increased parental monitoring).

In looking over the research on peer rejection,
victimization, and enhancement of aggressive
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behavior, it is not clear how these three forms of
peer influence interact or mutually develop over
time. Although research indicates that rejected
and aggressive children are more likely to be
victimized in grade school, it is not clear whether
these children are also at risk for victimization
during adolescence. Also, how does early
victimization affect peer acceptance and the
formation of social cliques? Are there
developmental events, child characteristics, or
family influences that increase vulnerability to
peer influence and, therefore, could be used to
more effectively target preventive interventions?
Some of the fundamental peer processes involved
in the development of externalizing behavior
problems have been established; research is
needed that pursues more complex interactions
and the developmental timing of peer influences
from early childhood through adolescence.
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Broader Social

Environment, Communities,

and Schools

Research on the impact of community and broader
social environmental factors differs from research
discussed in other areas of this report in several
fundamental ways. First, many of the community
and social environmental features that elevate
risk for externalizing behavior problems operate
in a cluster. That is, while one can statistically
identify distinct factors (e.g., minority group
membership, economic disadvantage), in reality,
risk of youth conduct problems is particularly
elevated in social areas characterized by a
confluence of these structural features.

Second, in the other sections of this report,
assessments of risk are associated with individual
variation in externalizing behavior problems and
conduct problems. However, research examining
the influence of community and broader social
environment factors traditionally has focused on
rates of violence and crime across particular
geographic entities rather than on individual
variation. For example, neighborhoods
characterized by high rates of unemployment
often have a high overall crime rate. These
variables may not be strong in predicting which
youth will exhibit externalizing behavior
problems. However, the “strain" associated with
the inability to achieve along traditional
educational and occupational lines may be an
important contextual factor influencing antisocial
behavior.

Broader Social Environment

Within the broader social environment, two key
factors have been related to aggression and
delinquent behavior—culture and SES. Indeed, it
can be very difficult to distinguish the effects of
these two factors because SES is frequently
confounded with ethnic membership. As noted
above, it may be the interaction of culture and
SES that is most germane to youth conduct
problems. Given this caveat, cross-cultural
research on aggression and violence has shown
American culture to be more accepting of
aggressive behavior (Hartz, 1995; Kumagai &
Straus, 1983) compared with other cultures. This
can be particularly striking within some U.S.
subcultural groups (Heimer, 1997), such as street
gangs (Bjerregaard & Smith, 1993; Esbensen &
Huizinga, 1993; Thornberry, Krohn, Lizotte, &
Chard-Wierschem, 1993). Research on lower SES
and poverty consistently shows these variables to
correlate with elevated rates of crime (Heimer,
1997). Rates of crime are likely to increase where
there is a decline in access to jobs or where
unemployment is high (Almgren, Guest,
Immerwahr, & Spittel, 1998; Catalano, Novaco, &
McConnell, 1997).

Economic discrimination also is associated with
increased violence (Messner, 1989). In the criminal
justice system, lower SES and minority youth were
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more likely to be referred to court and to receive
more intensive police scrutiny than higher SES
and Caucasian youth (Sampson, 1986).

Communities and Neighborhoods

Studying the impact of communities and
neighborhoods on children, researchers have
examined three major features: (1) structural and
demographic features, (2) exposure to situations
.or events, and (3) community-level processes and
forms of social control. In terms of structural and
demographic features, research on the extent to
which neighborhoods are characterized by
deteriorating housing (Spelman, 1993),
overcrowding (Wallace, 1990), greater population
density, and greater numbers of female-headed
households (Harries & Powell, 1994; Smith &
Jarjoura, 1988) consistently shows correlations
with neighborhood crime rates and violence.

Children and young people who live in deteriorating
neighborhoods with higher crime rates are more
likely to be exposed to and witness robberies,
assaults, and murders. Experiencing their
neighborhood as dangerous, young people may
become anxious, depressed, defiant, and/or
aggressive (Aneshensel & Sucoff, 1996; Gorman-
Smith & Tolan, 1998; Greenberg, Lengua, Coie, &
Pinderhughes, 1999; Griffin, Scheier, Botvin, Diaz, &
Miller, 1999). Children who have seen or been the
victim of violence are more likely to perceive
themselves as vulnerable to violence and are more
likely to report carrying weapons to school (Simon,
Dent, & Sussman, 1997; Uehara, Chalmers, Jenkins,
& Shakoor, 1996).

A newer line of research has begun to examine how
community-level processes and forms of social
control may be related to youth delinquency. Studies
have shown that the extent of collective social
control (e.g., the extent to which members of the
community have local friendship networks and
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share collective willingness to intervene in youth
misbehavior, such as skipping school, painting
graffiti, showing disrespect to adults) correlates
with decreased rates of delinquency and problem
behaviors and partially mediates the relationship
between community structure variables and
delinquency (Bursik & Grasmick, 1993; Elliott et
al., 1996; Sampson, 1997; Sampson & Groves,
1989; Sampson, Raudenbush, & Eatls, 1997).

Social Environment and
Community Influences on
Families and Children

Another strategy for assessing the impact of the
broader social environment and community is to
examine how these broader contextual factors
influence group and individual processes (e.g.,
family, peer, or child individual characteristics).
The basic notion is that structural or demographic
variables—such as SES, culture, and community
deterioration—probably influence everyday social
routines and ways of relating, which may in turn
affect the risk of antisocial behavior.

Compared with lower-SES parents, those in
middle-class families are more likely to monitor
their children’s friendships and less likely to use
harsh discipline (Heimer, 1997); both are
parenting behaviors shown to be causal risk
factors for child externalizing behavior problems
(see Family Factors and Processes section).
Additional research has documented that higher
levels of perceived economic stress are associated
with parental distress, which in turn increases
parental hostility, decreases parental monitoring,
and subsequently increases youth externalizing
behavior (Conger et al., 1992). Other research has
documented differences between children of
middle-SES families and children of lower-SES
families; middle-SES children show less physical
aggression and more cooperative interactions with
peers (Ramsey, 1988).
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Schools

Recently, incidents of school violence have drawn
people’s attention to the nature of schools and the
identification of educational policies, educational
practices, and student behavior that can
contribute to child and youth conduct problems
and violence. It is important to note that the
majority of youth who receive any help fora
mental health problem receive interventions
through their school (Burns et al., 1995).
However, such services tend to be brief
(approximately one visit per quarter for outpatient
or three days for inpatient) and are more typical
for younger children (Farmer, Stangl, Burns,
Costello, & Angold, 1999).

A number of school policies may affect youth
conduct. These policies include zero-tolerance
practices (the suspension and expulsion of students
for problem behaviors), proficiency testing
(requiring students to pass standardized exams to
qualify for graduation), full inclusion (providing
uniform services in the general classroom
regardlcss of the intensity of the problem), and usc
of the social maladjustment clause of the federal
definition of students with serious emotional
disturbance, which indicates that students who are
socially maladjusted are not eligible for special
education services and civil rights protections
unless it is determined that they have an emotional
disturbance. Little systematic research, however,
has examined how these school policies affect
youth conduct. Limited research examining the
impact of the social maladjustment clause indicates
that this policy may be extremely difficult to apply
appropriately. Current rating scales for
discriminating between social maladjustment and
emotional disturbances have been found to be
unreliable (Costenbader & Buntaine, 1999).
Similarly, research on teacher assessments of those
in need of special education services has shown
that while students with externalizing behavior
problems are deemed troubled, many are not
identified for special education services (Farmer,
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Rodkin, Pearl, & Acker, 1999). However, in another
study, boys recommended for special services
showed higher rates of conduct disorder than boys
who were referred but not recommended (Mattison,
Morales, & Bauer, 1992). This unreliability and lack
of clear identification can have profound
implications under the social maladjustment
clause. By not identifying children with
externalizing behavior problems as emotionally
disturbed, schools are able to suspend and expel
these children without invoking any of the civil
rights protection practices that are required for
students with identified disabilities.

Even when children are identified as emotionally
disturbed, the impact of placement into special
classrooms is difficult to assess. Placement into
special services is governed by legal mandates,
and students placed in more restrictive settings
are expected to have more intensive needs than
those placed in less restrictive settings. Thus,
special placements cannot be experimentally
manipulated, and studies comparing outcomes of
students in different settings must be conducted
with nonequivalent groups. Given these
limitations, research indicates that interventions
designed to decrease disruptive classroom
behavior do result in desired outcomes in both
special services classtooms and typical
classrooms, with children in restricted classrooms
more likely to evidence reduction in disruptive
behavior than students in regular classrooms
(Stage & Quiroz, 1997). Interestingly,
interventions designed to prevent school dropout
found that correlated reductions in conduct
problems in youth ages 9, 10, and 11 also helped
to prevent placement in special classrooms, which
in turn reduced the risk of dropping out of school
(Vitaro, Brendgen, & Tremblay, 1999).
Cumulatively, these results suggest that special
classroom placement supplemented with
interventions to reduce disruptive behavior may
be effective. However, it is not clear whether these
effects are similar for children and youth in
elementary, middle, and high school or whether



prevention of special classroom placement may be
even more effective.

Changing schools frequently is associated with a
variety of problems, including lower academic
performance, worse behavior in school, lower
grade retention, school dropout, and serious
disciplinary problems (Rumberger & Larson,
1998; Swanson & Schneider, 1999; Tucker, Marx,
& Long, 1998). Based on data collected by the
National Educational Longitudinal Survey,
changes that occur during the early school years
have little impact on child behavior problems.
However, school changes during high school were
correlated with a moderate increase in behavioral
problems (Swanson & Schneider, 1999). The
importance of number of school changes may be
mediated by family structure. In families with two
biological parents, excessive mobility (eight or
more moves) correlated with school problems.
However, for all other family configurations, any
move was associated with problematic youth
behavior (Tucker et al., 1998). Also, school
changes and dropout were predicted by high rates
of absenteeism, misbehavior, and low-educational
expectations (Rumberger & Larson, 1998).

Another school variable considered relevant to
child conduct is the type of disciplinary practices
invoked for misbehavior. Although disciplinary
practices are aimed at reducing problem behavior
in schools, surprisingly few studies have directly
examined the relationships between school
discipline and the development and maintenance of
externalizing behavior problems. Given the
growing trend of adopting zero-tolerance policies,
this lack of data is cause for concern. In a survey
on school suspension, the majority of middle
school and high school students who received
suspensions did not consider this form of discipline
to be very helpful in solving problems (Costenbader
& Markson, 1998). Data on less punitive forms of
school discipline also are limited. However, there is
some evidence that use of less punitive forms of
school discipline in elementary school (e.g.,

105

102

reminders to be safe and respectful) did result in
reduced problem behavior (Lewis, Sugai, & Colvin,
1998).

Another school practice that has received
attention is tracking (i.e., the arrangement of
students in classrooms by levels of ability).
Tracking is a complex factor, as it is intertwined
with other characteristics of students, families,
friends, and schools in ways that seem to solidify
differences among students. Students who come
from low-SES backgrounds, attend low-SES
schools, are members of ethnic-minority groups
(Jones, Vanfossen, & Ensminger, 1995), and
display behavior problems (Farmer, 1993) are
over-represented among [ow-ability tracks. Being
placed in a low-ability track is associated with
less effective instruction, more disruptive off-task
behavior by students, and lower than expected
academic attainment (Gamoran, Nystrand,
Berends, & LePore, 1995).

Public concerns about class and school size have
grown with concerns about violence in the schools
and poor pupil performance. Yet educational
researchers have had difficulty determining whether
reduced class size positively affects student
performance and behavior. Part of this difficulty
comes from the fact that schools do not randomly
assign students to classes (e.g., there is tracking) and
that there are state and federal regulations that limit
the size of special education classes. However, when
special education restrictions are taken into account,
smaller class size does correlate with enhanced
performance (Akerhielm, 1995). Research on the size
of schools has focused on academic outcomes rather
than behavioral outcomes (Lee & Smith, 1997;
McGiverin, Gilman, & Tillitski, 1989). This research
indicates that the most effective high schools serve
600-900 students. Neither small schools (< 300)
nor large schools (> 2,100) are associated with
strong learning environments. Similarly, the effect of
school size is more profound in schools with lower-
SES students and in schools with higher
concentrations of minority students (Lee & Smith,



1997). It is not known, however, whether these
same effects would be useful indicators of student
behavior and conduct.

Within schools, youth develop social hierarchies
and groups that, in some cases, can set the tone
for conduct problems and delinquency. Students
in high-status cligues can wield considerable
social power with peers and classmates. Recent
research has shown that aggressive behavior by
boys can enhance the likelihood of their obtaining
prominent positions in social structures (Xie,
Cairns, & Cairns, 1999), particularly when
accompanied by high athleticism or above-average
academic performance (Rodkin, Farmer, Pearl, &
Van Acker, 2000). Additional research, however,
is needed to understand how social cliques and
hierarchies develop and contribute to student
conduct in schools.

Two features of the classroom also have been
related to child externalizing behavior
problems—the level of classroom
disruption/aggression and teacher-student
interactions. One study has documented that the
overall level of classroom aggression can have
significant effects on individual children’s risk for
aggression over time (Kellam, Ling, Merisca,
Brown, & lalongo, 1998). More aggressive boys
who were assigned to first grade classrooms that
were high in disruption and aggression were at
markedly increased risk for continuing to be
aggressive over the next years of elementary
school. This was in comparison with aggressive
boys who were not placed in aggressive/disruptive
classrooms. [n addition, recent research on teacher-
student interactions indicates that teachers interact
differently with students who have externalizing
behavior problems. Students with behavior problems
receive more teacher reprimands and fewer
opportunities to respond appropriately to teacher
requests (Van Acker, Grant, & Henry, 1996;
Wehby, Dodge, & Valente, 1993). To some extent,
lowering teacher-student ratios, particularly in
special education classrooms, can mitigate these
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teacher-student interactions (Thurlow, Ysseldyke,
Wotruba, & Algozzine, 1993).

Complementing research on the impact of schools
on children and youth is research that examines
how children and youth feel about their schooling
experience. “School bonding” consists of
attachment to school, commitment to educational
pursuits, and belief in the fairness of school rules.
Evidence shows that school bonding is related to
delinquency in middle school, with decreased
bonding associated with increased rates of
delinquency (Jenkins, 1997). Further,
interventions designed to modify elementary
school teaching practices to increase school
bonding showed bonding to be a predictive risk
factor for externalizing behavior problems in
adolescence. Through an intervention designed to
modify teacher behavior, successful changes in
school bonding were associated with improved
academic achievement (Abbott, O'Donnell,
Hawkins, Hill, & Kosterman, 1998). Long-term
effects of this intervention program, when
combined with parent training and social
competence training for the children, showed that
the package of interventions provided throughout
elementary school had enduring modest effects in
reducing self-reported violent behavior, heavy
drinking, and sexual intercourse before age 18
among multiethnic urban children (Hawkins,
Catalano, Kosterman, Abbott, & Hill, 1999).

Implications for Malleable
Community Risk Factors and
Developmental Processes

Existing research on the broader social
environment, communities, and schools indicates
that many factors affect the development and
likelihood of youth conduct problems. As noted at
the beginning of this section, many of the social
and community factors that have been associated
with youth conduct problems operate in



conjunction. Lower SES, income inequality, and
deteriorated housing frequently occur together and, as
a cluster, are associated with high rates of crime and
delinquency. However, much of this research is
correlational and has focused on rates of problem
behavior across geographic regions rather than
individual variations in conduct. Also, social and
community variables are difficult to conceptualize as
“malleable” because altering income, housing, and
employment opportunities would require major social
change and incredible financial resources.

How then do we go about incorporating these
relevant variables into developmental models for
predicting and intervening with child and youth
conduct problems? One strategy frequently
employed by researchers is to use SES, income,
violent neighborhoods, and so forth as selection
criteria for determining high-risk groups and
targeting interventions. This way, such social and
community factors serve as contextual variables
and are conceptualized as factors that potentially
moderate the salience of other child, family, and
peer risk factors and processes (e.g., parental
monitoring, peer deviance). Although a useful
strategy (it increases the probability not only that
those most in need will be in the intervention but
also that it will be possible to detect a change), it
does little to help understand Zow such social and
community factors affect conduct problems.

This question of "how" has motivated researchers
interested in identifying variables that mediate the
association between social and community factors
and child/youth conduct problems. To date, two
important sets of factors have been identified as
mediators—family processes and a community
process known as collective social control. Lower-
SES families or families experiencing economic
distress are more likely to engage in harsh
discipline and provide less effective monitoring,
which, in turn, partially mediates the effect of these
broader variables on youth conduct problems.
Similarly, the research on collective social control
indicates that it partially mediates the relationship
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between community disadvantage and rates of
delinquency and violent crime. Although research
on family processes has shown that parental
monitoring and discipline are causal risk factors
for child and youth conduct problems, additional
research is needed on collective social control to
determine its malleability and the resulting impact
on youth behavior. Studying the malleability of
collective social control is a critical next step that
could have profound implications for indicating
the causal potential of this variable and
developing more effective community-level
interventions to prevent youth problem behavior.
Given the number of child, family, and peer
processes reviewed in previous sections, it is clear
that much more research is needed to examine
how correlates, predictive risk factors, and causal
risk factors at lower levels of analysis may either
mediate or be moderated by broader social factors.

The information reviewed here about school effects
on child and youth conduct problems also suggests a
range of important factors. School policies,
classroom placement, tracking, and classroom size
all could affect youth conduct. Although many of
these school variables have been related to academic
success and failure, surprisingly few studies have
examined these issues in relation to child and youth
conduct. Those studies that have examined
behavioral and conduct-related outcomes suggest
that school variables do correlate with problematic
behavior. However, more systematic research is
needed to establish the strength of these associations
and the degree to which school policies and practices
predict youth behavior.

Promising research has been conducted on
classroom aggression, teacher-student interactions,
and school bonding. Each of these school variables
has been related to child and youth conduct. In the
case of classroom aggression, levels of classroom
aggression in first grade reliably predicted
increased aggressive behavior in later grades for
children who were already showing some problem
behavior. Similarly, the research on early school



bonding has shown it to reliably predict decreases
in conduct problems in adolescence.

These important results need to be advanced to
determine ways to modify early classroom
aggression levels, improve school bonding, and
evaluate the impact of these changes on child
behavior. However, it is equally important that this
work be integrated with research reviewed in
previous sections—child characteristics, family
processes, and peer factors. What are the
consequences of altering early classroom aggression
on child development of hostile attributions, peer
rejection, and bullying? By improving school
bonding, is one also influencing parental monitoring
of child behavior or structuring of the leamning
environment? Are school-based interventions more
or less effective in different neighborhood and
community contexts? Clearly, many important
questions remain to be investigated, questions
whose answers could have enormous impact on
the development of more effective preventive
interventions for child and youth conduct
problems.
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Synthesis and Epilogue

This review of empirical studies was guided by two
objectives: (1) to identify the significant risk factors
associated with externalizing behavior problems;
and, (2) to estimate the likelihood that each factor
influences the occurrence of externalizing behavior
problems, In pursuing these objectives, an evaluative
framework developed by Kraemer et al. (1997) was
used to categorize factors as correlates, predictive
risk factors, or causal risk factors based on the
scientific evidence to date. Three important lessons
were learned quickly. First, research in this area has
blossomed in the past decade, resulting in hundreds
of empirical papers covering a wide range of possible
factors. Second, while a number of significant causal
risk factors have been identified (i.e., child hostile
attributional processes; parental engagement,
validation, and discipline; peer rejection and
association with deviant peers), a number of factors
have empirical support as predictive risk factors and
many more have been identified as concurrent
correlations. Third, many researchers have moved
beyond a simple risk-factors perspective, driven by
findings that pointed to a more complex and richly
textured view of children and how they develop from
infancy through early adulthood.

The preceding sections of this report have, with
some exceptions, stayed close to the original
objectives, focusing in turn on each of the many
factors discussed in this literature. It is important,
however, to expand on these objectives to take into
account the complexity of externalizing behavior
problems and to encourage the next generation of
empirical studies. This expansion includes: (1) the
importance of defining externalizing behavior in
developmental terms; (2) the need to “put the
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organism back together” in considering individual
child characteristics as they relate to risk and
protection; (3) the problem of “correlated
environments” and their implications; and (4) the
necessity of studying child characteristics and
environmental factors in concert.

Defining Externalizing Behavior
in Developmental Terms

The past decade has seen a movement from
defining externalizing behavior problems as
isolated acts or static traits to defining
externalizing behaviors as an organized system of
responses that emerges, grows, and changes over
the course of development. These responses are
multifaceted, including not just overt actions but
also patterns of thinking and feeling (e.g., hostile
attributions, irritability). To completely characterize
externalizing behavior problems, researchers must
describe not only the kinds of actions, thoughts,
and emotions involved, but also how they are
interrelated and how these interrelated patterns
develop and change over the months and years
from infancy through childhood, adolescence, and
early adulthood. While a number of recent
longitudinal studies have given some initial picture
of these developmental “trajectories,” “pathways,"
or “reorganizations,” a great many questions
remain unanswered. For instance, there are
questions about continuity and discontinuity
(Which young children remain aggressive
throughout childhood, and which do not?) and
questions about reorganization of behavior (Which
aggressive children later become bullies, which
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later become involved with drugs, and which
become prosocial and lose their aggressiveness?).
Given the richness of some of the existing »
longitudinal studies, some of the questions may be
answerable through secondary data analysis.

This more dynamic view of externalizing behavior
problems already has had important implications
for studying risk factors. Etiology becomes more
complicated. A factor that leads ¢o early aggressive
behavior may not have as great an effect on later
conduct problems. A factor that maintains conduct
problems may have had little to do with the initial
onset. A factor that leads to desistance from
delinquency may have had nothing to do with
either bringing about or maintaining the behaviors
in the first place. And a factor that puts one child at
risk for externalizing behavior in one context may
actually protect another child from developing that
same behavior in another context.

Putting the Organism Back
Together in Considering
Individual Child Characteristics

A substantial number of studies have focused on
the question, what is it about individual children
that puts them at risk for engaging in externalizing
behavior? Researchers have studied a range of
individual characteristics that span multiple levels
of analysis within the child, including
neurotransmitters, neurochormones, physiology,
cognitive processes, expression of emotion, and
patterns of behavior. They have developed better
and better ways to study these various components
of child functioning and have greatly increased our
understanding of such characteristics. While such
work needs to continue, there is a growing need to
develop complementary studies that will expand
this focus in two directions.

First, most of the studies reviewed here examine
these individual child factors only in relation to

single points in time in the development of
externalizing behavior problems (e.g.,
difficult/irritable temperament in young childhood,
hostile attributional processes in elementary
school-aged children). A few studies have begun to
place these factors in a developmental context,
studying how such characteristics change with
development and are involved in trajectories for
externalizing behavior.

Second, most studies to date have restficted their
focus to one child characteristic, studying how that
characteristic is related to externalizing behavior
but providing no information about relationships
among different characteristics. Research that
attends to more than one characteristic will be
important for two reasons. When two or more
characteristics are implicated as risk factors,
understanding how these systems influence one
another is essential in learning how to treat or
prevent such behavior. For example, social
information processing may shape emotion
regulation, emotional regulation may shape social
information processing, or the two may reciprocally
influence one another or be controlled by a third
unknown process. Understanding the nature of
these links will help people ascertain whether
interventions that target social information
processing will be effective independent of any
attention to emotion regulation, or whether both
need targeting. The latter strategy may be essential
if these two systems influence one another.

In addition, cross-characteristic studies can help
identify risk factors that moderate other child
factors and account for meaningful increases in
risk. For example, neural processes related to ADHD
may constrain social information processing,
which, in turn, increases the child's risk for
externalizing behavior problems. Not only might
social information processing interventions be the
best way of approaching such cases, but such
interventions may require tailoring when used with
children with ADHD.
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Studying Correlated
Environments

This review found that a wide range of
environmental factors from a variety of social
contexts are likely to influence the developmental
course of externalizing behavior problems. Single
variables by themselves do a poor job of describing
the environments that influence developmental
pathways. In addition, the variables we use to
describe these environments often co-occur with
one another, both within and between social
contexts. Recent literature uses terms such as
“correlated constraints,” “correlated
environments,” or “bundled risk factors” to
describe such co-occurrence. These findings have
important implications for research and effective
intervention.

s Simple risk factor studies have played an
important but more preliminary role in the field.
They provided initial evidence about where
attention needed to be focused. Now, research on
environmental risk factors needs to move to
describing environments in more complex ways.
Indeed, this review organized environmental
factors into three primary areas—family, peer, and
the broader social environment. Many correlations
and predictive risk factors were identified in each
area, as well as several noted causal risk factors.
Research now must build on this foundation by
examining how factors within and across these
areas converge to increase or decrease risk for
conduct problems at various phases of
development.

= Interventions that focus on single
environmental risk factors are very likely to be
compromised by hidden constraints, threshold
problems, and even boomerang effects. Hidden
constraints are linked risk factors that are
overlooked. For example, parent training programs
may fail to change important parenting behaviors

because they fail to appreciate the constraints on
parenting imposed by parental depression,
interparental conflict, work, or economic
conditions. Threshold problems occur when
interventions fail to target a broad enough array of
important factors. For example, programs that
target only reductions in conduct problems may not
reach a threshold for effectiveness if they do not
also include training in how to carry out prosocial
alternatives. Boomerang gffects occur when
interventions to reduce one risk factor actually
enhance other risk factors. For example,
interventions that bring children with conduct
problems together in groups to work on social skills
may inadvertently enhance the formation of self-
reinforcing deviant peer groups.

Recent studies have made some headway,
suggesting important directions for studying
correlated environments and their effects.

= Studies involving more comprehensive
assessments of the child's developmental context
find important continuities across aspects of the
environment. For example, various dimensions of
parenting behavior tend to co-occur (validation,
monitoring, engagement, discipline) (Barnes,
Farrell, & Banerjee, 1994; Farrington & Hawkins,
1991; Haapasalo & Tremblay, 1994; Patterson,
Chamberlain, & Reid, 1982; Sampson & Laub,
1994; Scaramella, Conger, & Simons, 1999;
Simons, Johnson, Conger, & Elder, 1998;
Wasserman, Miller, Pinner, & Jaramillo, 1996).

s Studies that include measurement gf more than
one social context also find cross-context links
(Borduin et al., 1995). For example, parenting
patterns are related to peer relationships (Aseltine,
1995; Dishion, Duncan, Eddy, Fagot, & Fetrow,
1994; Schwartz, Dodge, Pettit, & Bates, 1997), and
communities may reinforce local friendship
networks that enhance the operation of these
effects (Brody et al., 2001; Sampson, Raudenbush,
& Earls, 1997).



= Studies that include assessment of broader
social factors, such as regional economic
conditions or density of local friendship networks,
find that these factors can place constraints on peer
and family contexts in ways that are related to
externalizing behavior problems. In some cases,
these constraints can even eliminate the
association between such context factors and
externalizing. For example, there is evidence for
culwural variation in the effects of parenting on
externalizing, such that some parenting variables
are related to externalizing in Caucasian families
but not in African-American families (Deater-
Deckard, Dodge, Bates, & Pettit, 1996)

Studying Child Characteristics
and Environmental Factors in
Concert

while the study of child factors and environmental
risk factors has proliferated, evidence is emerging
to suggest that these two domains must be studied
together. Three sets of findings demonstrate this,
suggesting important directions for future work.

w  Child behavior both shapes the child's
environment and is a response to that environment.
A number of recent studies suggest that trajectories
of child development are shaped by patterns of
reciprocal influence between the child and the
child's social context. Negative emotionality in the
infant and young child increases the likelihood of
parental hostility and rejection, which in turn
increases negative emotionality (Shaw et al.,

1998). Conduct problems in middle childhood
reduce effective parenting (discipline, monitoring,
validation), which reinforces antisocial behavior
(Simons et al., 1998). Reduced parental monitoring
and warmth in late childhood increases the risk of
delinquency, and increased delinquency reduces
monitoring and warmth (Jang & Smith, 1997).
Recent studies of evocative gene-environment
correlations further support the thesis that a range

of child characteristics both shape and are shaped
by social context (Ge et al., 1996; O'Connor, Deater-
Deckard, Fulker, Rutter, & Plomin, 1998).

= Social contexts can have different effects on the
developmental trajectories of different children,
depending on what the children bring to the
context. Several studies now suggest that specific
environmental factors may be risk factors for some
children, have no effect on others, and be protective
factors for still others. For example, high levels of
parental control appear to increase risk for children
with one temperament but protect children with a
different temperament (Bates, Pettit, Dodge, &
Ridge, 1998). Again, these patterns also appear in
behavioral genetics studies, indicating that
heritable child characteristics and particular
environmental factors interact in influencing the
developmental trajectories of externalizing behavior
problems (Cadoret, Yates, Troughton, Woodworth,
& Stewart, 1995).

= These two patterns, reciprocal ¢ffects and child-
environment interaction gffects, must also be
considered in a developmental context. There is
evidence that the reciprocal effects between child
conduct problems and lax parental monitoring are
strongest before age 15 and that in later
adolescence it is delinquency that leads to lax
monitoring (Jang & Smith, 1997). Similar fading of
reciprocal effects may occur for conduct problems
and poor parental disciplinary practices, with the
latter much more likely to drive the former in late
adolescence (Cohen & Brook, 1995). This change
may also be concomitant with increasingly
reciprocal effects among antisocial adolescent
peers.

Implications for Future Research
The four issues discussed above reflect the progress

of a scientific field as it grapples with the
complexities of human development. Investigators
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concerned with externalizing behavior problems are
moving beyond simple risk factor studies into the
study of risk and protective mechanisms that not
only explain variance in predicting outcomes, but
also suggest malleable processes that can be tested
for causality and become targets for intervention.
These risk mechanisms are developmental and
appear to involve more complex interactions
between organism and environment, which
themselves change in potency over the course of
development.

Acknowledging and truly taking into account this
complexity will be the task of the next generation
of risk research in externalizing behavior problems.
Indeed, several recent studies have moved in this
direction by studying how selected child factors
interact with specific environmental factors at
critical points in development and examining how
patterns among these factors affect the
development of externalizing behavior problems
(Conger et al., 1992; Deater-Deckard, Dodge, Bates,
& Pettit, 1998; Henry, Caspi, Moffitt, & Silva, 1996;
Pettit, Bates, Dodge, & Meece, 1999; Shaw, Owens,
Vondra, Keenan, & Winslow, 1996). These initial
studies are taking on the challenge of reducing the
now-overwhelming four-plus-dimensional matrix
(resulting from the intersection of child, family,
peer, broader social environment, and
development) to workable sets of multiple factors
that hold significant power for predicting risk and
revealing stronger groupings of causal risk factors
for externalizing behavior problems.

What can be used to guide this complex and
challenging work? The research reviewed here
suggests four strategies for advancing research on
risk factors and interventions for externalizing
behavior problems.

= Several important factors have been identified
as causal risk factors, including child hostile
attributional processes; parental engagement,
validation, and discipline; and peer rejection and

association with deviant peers. It is critical that
these findings be disseminated to the public and
that effectiveness research be conducted with the
intervention strategies known to affect these
factors to ensure appropriate implementation by
communities, schools, and mental health service
systems.

s The framework provided by Kraemer et al.
(1997) suggested that research on risk factors
relevant to developing interventions can follow a
developmental course of its own. Once factors are
found to be correlated with outcomes, further
research should document the potential for
prediction and, ultimately, the potential for
causation. The current review identified a number
of predictive risk factors and concurrent
correlations with externalizing behavior problems.
It is critical that this research be advanced (i.e., that
concutrent correlations be tested for predictive risk
and effect size, and that potent predictive risk
factors be tested for potential causality). This type
of research will provide the foundation for
developing more effective interventions.

s Studying multiple factors simultaneously is
critical for furthering intervention and risk factor
research. Simple risk factor studies have played an
important role, but the field must advance to
describing, measuring, analyzing, and
experimentally intervening with child factors and
environments in more complex ways.

= Adevelopmental perspective will need to be
incorporated into all research. Externalizing
behavior problems have a developmental course,
and it is likely that the risk factors and
mechanisms that lead to this development also
change over time. In particular, it is important to
know if there are particular points in development
when specific risk factors converge to substantially
increase vulnerability or when there are windows
of opportunity for intervention.
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