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Generality, Continuity, and Change in Offending

Raymond Paternoster,"”* Charles W. Dean,” Alex Piquero,’
Paul Mazerolle,* and Robert Brame'

A number of criminological theories make either implicit or explicit predictions
about the empirical relationship between prior and future offending behavior.
.Some argue that time-stable characteristics such as criminal propensity should
account for any positive correlation between past and future criminal behavior
for all individuals. Others contend that the positive association between offending
behavior at different points in time are partly causal and partly spurious. Still
others anticipate that different patterns will emerge for different groups (distin-
guished by their ciminal propensity) of individuals. Using a longitudinal data set
comprised of 848 training school releasees, we test various hypotheses emanating
from these different theoretical perspectives. The results indicate that (1) both
stability and change have causal implications for one’s offending behavior and
(2) with but one exception, these effects do not vary between high and low
criminal propensity groups.
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1. INTRODUCTION

It has been noted that theoretical controversies in criminology rarely
involve disputes about facts; instead they often involve disputes about the
interpretation of facts (Hirschi and Gottfredson, 1995). One of the most
consistent and resilient facts in criminology is the positive correlation
between past and future criminal behavior. While there is no dispute about
the existence of this fact, there is a great deal of disagreement about what
it means. The purpose of this paper is to review briefly some of the prominent
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explanations for the relationship between past and future crime. These
different explanations, though sharing some common ground, differ in ways
that have critical implications for the development of theory and public
policy. We then attempt to organize these explanations by creating a frame-
work of theory types. While we do not wish to oversimplify the content of
these theories, we do think that our proposed framework highlights some
important issues and suggests that theory development and testing is at an
important crossroad. In devising this vocabulary, we contend that some
theories are far less parsimonious than others. The primary research question
addressed in this paper is whether the additional complexity of some theories
is worth their added weight. We try to answer this question by testing some
hypotheses deduced from these more complex theories.

2. EXPLAINING THE RELATIONSHIP BETWEEN PRIOR AND
FUTURE OFFENDING

Nagin and his colleagues (Nagin and Paternoster, 1991; Nagin and
Farrington, 1992a, b) have suggested two processes that could account for
the strong positive correlation between past and future offending. One pro-
cess implicates differences between individuals in their latent tendency to
commit crime (e.g., criminal propensity, impulsivity, and present orienta-
tion). These differences are established early in life and are time stable.
Whether these individual differences in criminal propensity or criminal
potential are due to constitutional factors and personality traits (Wilson and
Herrnstein, 1985) or differences in upbringing (Gottfredson and Hirschi,
1990), the common ground among these theories is their view that “bad
apples” are created by forces that operate early in life. These “bad apples”
begin offending early in life, exhibit great versatility in offending, and are
more likely to offend throughout life, resulting in a positive correlation
between sundry types of past and future problem behavior. Since the process
generating the relationship is due to persistent differences between indi-
viduals along an underlying dimension of criminal propensity, this view
can be conveniently labeled the “population heterogeneity” position (Hsiao,
1986, pp. 172-180; Nagin and Paternoster, 1991). According to this view,
repeated offending among crime-prone individuals is simply a series of con-
tinuing realizations of a relatively stable underlying crime producing process.
In causal terms, the positive correlation between past and future offending
is spurious insofar as variation in both variables is the outcome of a common
cause. For those who accept a population heterogeneity explanation,
adequate controls for stable criminal propensity should cause the association
between prior and future behavior to vanish.
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Theories of population heterogeneity do not rule out the possibility that
“change” may occur (e.g., previous offenders may find a good job and/or
partner, and subsequently desist from crime).® What they do rule out, how-
ever, is a causal relationship between life changes and transitions away from
offending behavior. Any observed relationship between life events and desist-
ance from crime is attributed solely to self-selection. That is, once time-
stable differences in criminal potential are held constant, the effects of life
events of all sorts (including prior episodes of offending behavior) should
have no effect on subsequent offending. According to this view, “bad apples”
simply do not secure meaningful, stable jobs or emotionally warm and
rewarding social relationships. Not quite so bad “bad apples,” however,
may a priori decide to secure jobs, find meaningful relationships, and cease
offending. In other words, the moderate “bad apples” sort themselves into
somewhat better situations than their extreme “bad apple” counterparts.
Consequently, in a pure population heterogeneity explanation, the very
intention of the moderate ‘““bad apples” to make positive changes constitutes
evidence that they are not really the worst of the “bad apples,” that the
“reform” is merely apparent, and that the underlying process is one of self-
selection, rather than one of cause and effect (Hirschi and Gottfredson,
1995).

A second explanation for the observed correlation between past and
future offending argues that there is a genuine causal link between past
and future criminal behavior. This link, commonly referred to as the state-
dependent effect, suggests that the commission of criminal acts reduces inhibi-
tions and/or strengthens motivations to commit crime. There are any num-
ber of specific mechanisms that can account for this state dependent effect.
For example, the commission of crimes with impunity may weaken persons’
perceptions of the certainty of punishment, weaken their bond to conven-
tional others or their commitments to conventional roles, strengthen their
affiliation with deviant others leading to increased social reinforcement for
crime and more criminal opportunities, or result in labeling and one’s exclu-
sion from the normal routines of life. Clearly, state dependent effects are
compatible with numerous extant criminological theories. The common
ground they share is the expectation that the commission of criminal acts
has a causal effect on the commission of subsequent criminal behaviors.
Contrary to heterogeneity explanations, life events (e.g., marriage, job,

*Some population heterogeneity theories are compatible with the notion that there may be
some absolute change in criminal propensity and associated characteristics over time but
preclude the possibility of relative change (i.e., changes in relative standing within the popula-
tion in the likelihood of committing crime) (Gottfredson and Hirschi, 1990). Other population
heterogeneity theories seem to be more hostile to the idea of absolute change as well as relative
change (Wilson and Herrnstein, 1985).
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changes in friendship groups, and involvement in criminal behavior) can
have a genuine causal effect on future behavior. In other words, committing
criminal acts can make things worse for offenders if they desire a more
conventional life; moreover, changes in the life situations of those who have
offended in the past may subsequently lead to long-term (Sampson and
Laub, 1993) or short-term (Horney et al., 1995) redemption.

It can be appreciated that heterogeneity and state-dependent theories
offer very different understandings of the processes that result in a positive
correlation between past and future criminality. In their pure form, hetero-
geneity theories (like those of Gottfredson and Hirschi and of Wilson and
Herrnstein) can be construed as static processes (Nagin and Farrington,
1992a) because they disallow any genuine causal effect of prior behavior on
future behavior. They also discount the possibility that experiences or major
life events can alter one’s destined pattern of offending after the die is cast.’
State-dependent theories, in contrast, are dynamic in that they both allow
for a causal effect of prior on future behavior and are compatible with the
idea that changes in life circumstances can affect one’s proclivity to offend.

Thus far, we have drawn a clear distinction between static population
heterogeneity theories, on the one hand, and dynamic state dependent theor-
ies, on the other. There is now in the literature an ongoing debate as to
whether or not the added complexity of a dynamic theory is superior to the
simpler static model (Gottfredson and Hirschi, 1990; Sampson and Laub,
1993, 1995; Laub and Sampson, 1993; Hirschi and Gottfredson, 1995). As
we argue below, however, there is more than one dimension of complexity
to consider in current debates over criminological theory.

Though differing in the causal importance attached to prior criminal
behavior and the theoretical importance of change, the kinds of hetero-
geneity and state-dependent theories we have alluded to above share a com-
mon theme—they essentially argue that there is a common explanation of

"It should be noted that in Gottfredson and Hirschi’s theory, low self-control is the product
of failed early childhood socialization practices. Until the end of early childhood, then, inter-
ventions that improve those socialization practices should be effective at modifying one’s level
of self-control. This “window of opportunity” closes around age 8, however, and relative
standing on self-control within any given age cohort after that time is predicted to be resistant
to intervention. Thus, their theory is dynamic up to about age 8 and is static thereafter.

Gottfredson and Hirschi also claim that self-control does not explain all variation in
offending; even those with low self-control need opportunities to commit crimes. In the limiting
case of a complete absence of opportunity, they would argue that offending is physically
impossible. We make two observations about this: (1) the opportunity to commit some kind
of crime is certainly ubiquitous, particularly when one considers that offenders are often
versatile creatures (Blumstein er al., 1986, p. 5); and (2) some criminal behaviors may open
up new opportunities for crime while closing off those for noncrime, and some noncriminal
behaviors may open up opportunities for a conventional life while closing off those for a
criminal life. The latter observation, that past crime has important causal consequences for
involvement in crime in the future, is of central interest to us in this paper. '
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crime that applies to all members of the population. As such, they share the
characteristic of being general theories of crime. For example, Gottfredson
and Hirschi (1990) clearly argue that all crime and analogous acts can be
attributed to variations in self-control and available opportunities. Similarly,
Wilson and Herrnstein (1985) suggest that what they call serious predatory
crime can be linked to a time-stable cluster of characteristics including impul-
sivity, poor conditionability, and a weak conscience. In addition to these
obviously general theories, many theories of crime that are dynamic also
posit one or a few causes of crime. For Agnew (1992) it is strain, for Akers
(1985) it is differential reinforcement, for Lemert (1951, 1972) it is negative
labeling, for Thornberry (1987) it is the dynamic interplay of peers and
informal social controls, and for Tittle (1995) it is a balance between control
exercised and control experienced.

An interesting example of how theoretical generality can unite those
who disagree about the salience of dynamic influences on offending can be
found in the dialogue of Gottfredson and Hirschi (1990) and Sampson and
Laub (1993). Indeed, their points of agreement are as revealing as their
points of contention. To Sampson and Laub (1993), crime can be understood
as the product of informal social controls. To be sure, the specific sources
of informal control (e.g., family, school, marriage, and employment) change
over time. The source of informal control, however, is less important than
the overall quantity and quality of control to which one is subject. In short,
crime is inhibited when persons are bonded to conventional institutions.
Gottfredson and Hirschi’s theory, on the other hand, looks to internal con-
trols (what they call self-control) to explain the process that restrains indi-
viduals from becoming involved in crime.

A key point of contention between the theory of Gottfredson and
Hirschi and that of Sampson and Laub is whether controls on behavior,
whatever their source, are subject to variation within individuals over time.
Gottfredson and Hirschi argue that within-individual variation (beyond age
8) is not problematic, whereas Sampson and Laub contend that it is central
to understanding why some people persist in a life of problem behaviors
(including crime) while others turn their lives around. Despite their different
perspectives on the importance of static and dynamic processes, however,
Sampson and Laub and Gottfredson and Hirschi apparently agree that a
single theory is sufficient to explain variation in offending behavior
throughout the population. Indeed, what the static theories of Gottfredson
and Hirschi and Wilson and Herrnstein have in common with the dynamic
theories of Agnew, Thornberry, Akers, Tittle, and Sampson and Laub is
that all offenders follow a single pathway to crime. Thus, it is possible to
articulate either static or dynamic theories of crime that are general in
scope—that is, the causes of offending are presumed to be the same for all
persons.
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It is perhaps fruitful to view theoretical generality as a type of null
hypothesis (Osgood and Rowe, 1994), which asserts that only one theoretical
model is needed to account for variation in offending behavior. In deference
to the principle of parsimony, we should want to relax the constraint of a
single theory only if the additional complexity of a “multiple pathways”
theory significantly increases our understanding of the etiology of crime.

Recent work in developmental theory relaxes the assumption of gen-
erality and, in so doing, adds further complexity to the theoretical picture.
Contemporary developmental theory emerged partly in response to empirical
findings from the criminal career literature that suggested the existence of
distinct types of offenders such as early starters, late starters, persisters,
desisters, occasionals, and chronics (Blumstein ef al., 1986, 1988 ; Barnett et
al., 1985, 1989, 1992). In essence, the criminal career literature led to a
burgeoning taxonomy of offender types. This work did not extend beyond
the classification stage, however, as criminal career researchers were better
at identifying offender types than explaining them. Contemporary develop-
mental theories entered this hiatus by rejecting the assumption of general
causality and assuming that different offense patterns may need to be under-
stood as resulting from unique causal processes (Osgood and Rowe, 1994).
Rather than positing a general causal process that applies to all offenders to
varying degrees, developmental theorists hypothesized that offenders differ in
kind rather than only in degree (Loeber and LeBlanc, 1990). In this view,
a unique causal process is required to explain the behavior of different
kinds of offenders. In other words, different offenders have very distinctive
sequelae.

In addition to the identification of different offender types, empirical
work in the criminal career tradition also noted the simultaneous existence
of continuity and change in offending. While it appeared that many offenders
consistently committed crimes over long periods of time, others’ involvement
was more intermittent, beginning later and ending earlier. In addition to
explaining behavioral continuity, then, the task taken on by developmental
theorists was to explain variations in offending over the life course. The
intermittent and seemingly nonrandom patterns of much criminal offending
led contemporary developmental theorists to question the static position
taken by some general theories of crime. Almost by definition, the develop-
mental view grants a prominent role to changes in life circumstances as
well as the experience, rewards, and consequences of prior actions in the
explanation of persistent offending. Thus, in focusing attention on how
changes in life circumstances affect changes in offending, developmental
perspectives are friendly to the idea that changing life circumstances can
have causal implications for future involvement in crime. They are also
friendly to the idea that involvement in crime in the past can have a causal
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impact on whether one continues to offend in the future. In short, a promin-
ent theme of contemporary developmental theories can be found in their
focus on dynamic rather than static causes of crime.

In reconciling both continuity and change in criminal offending, some
prominent examples of developmental theory have adopted both a dynamic
and static perspective to theory by applying each process to different offender
types. For example, Moflitt and her colleagues (1993, 1994, 1996) and Patter-
son and his colleagues (1989, 1993) reject the assumption that there is a
general theory of crime and argue for the existence of two distinct offender
groups. One of these offender groups is characterized primarily by continuity
in offending, the other by change. Moffitt refers to these two groups as life-
course persistent and adolescent-limited offenders while Patterson refers to
them as early- and late-starters.

Though differing in subtle ways, Moffitt and Patterson offer very com-
parable explanations for the behavior of persons who begin offending early
in life and persist in their problem behaviors over the life course. Both
presume that the one who begins offending early and continues offending is
characterized by early behavior problems, parent—child conflict, and poor
socialization. These poorly socialized children eventually fail in their family
life, their school work, and their relationships with others. They ‘“‘miss out
on opportunities to acquire and practice prosocial alternatives at each stage
of development” (Moffitt, 1993, p. 683). Essentially, some children are never
effectively socialized, never learn to control or channel their antisocial
behavior, and act impulsively and aggressively as children, adolescents, and
adults.

It is clear from their discussion of etiology that Moffitt’s life-course
persistent and Patterson’s early starting offenders follow a pathway to
offending that resembles in many ways the pathway to low self-control
developed by Gottfredson and Hirschi (1990). The early-starters and life-
course persistent offenders are “bad apples” who exhibit significant deficits
in early childhood socialization and rarely get back on track. This explana-
tion for life-course continuity, like the one offered by Gottfredson and
Hirschi (1990), allows for some dynamic variation during early childhood
which gives way to a largely static process by the beginning of adolescence.
Assuming such an explanation is correct, any correlation between dynamic
variables and continued offending within this group is likely to be spurious
since both will be the result of ineffective socialization.?

*0ur position, that Patterson’s explanation for the early-starting offender is a static one, may
be controversial. This is because when they have described their theory, Patterson and his
colleagues have hinted that the early starting offender may at some point be profoundly and
causally affected by other deviant peers. That is, even though they possess a high propensity
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Both Moffitt and Patterson adopt a more dynamic position when
explaining adolescent-limited or late-starting offending. The stances of
Moffitt and Patterson on the explanation of offending that is limited to the
adolescent phase of the life course, however, continue to be quite similar to

for and considerable experience with antisocial behavior, early-starters are said to require other
deviant peers to become delinquent. This was the reading of the theory adopted by Simons
et al. (1994) in their empirical test of the Patterson model. Essentially, this position asserts
that the early-starting route to delinquency is a dynamic one because delinquent peers play an
important causal role in transforming a “bad child” into a delinquent. Although a detailed
discussion of this issue is beyond the scope of the present paper, we would like to provide
some rationale for our position. In a nutshell, for several reasons we are very skeptical of any
strong causal effect for delinquent peers in the Patterson early-starter group.

First, we take Patterson et al. at their word when they propose that their theory is a
typological one. In numerous publications they emphasize the fact that they are positing two
different routes to delinquency, i.e., that there are “two very different developmental paths
leading to juvenile delinquency . . . they differ both in terms of the determinants that bring
them about and in terms of the long-term outcomes of following one path or the other”
(Patterson and Yoerger, 1993, p. 166). The “two very different” routes to delinquency is seri-
ously compromised if peers play an important causal role for both the early- and the late-
starting offender. Patterson and colleagues are adamant that the primary causal factor in
accounting for the late-starting offender is the influence of delinquent peers. Their typological
distinction is clear if it is maintained that the primary causal factor for the early-starter is
inadequate socialization. Ultimately, we think that their distinction becomes blurred and seri-
ously compromised if they attribute significant causal import to delinquent peers within both
the early- and the late-starting group. In this case, the distinction between the early- and the
late-starters seems merely to be a matter of degree and not kind.

Second, the precise causal role played by delinquent peers within the early-starting group
is not clearly specified, and when sketched out, it remains unconvincing. It should be remem-
bered that those in the early-starting group are the product of ineffective parental socialization.
More important, they already exhibit a diverse repertoire of antisocial behavior—they are
destructive, aggressive, and confrontational with both other children and adults. They appear
to show little regard for either the feelings or the possessions of others. In sum, they appear
to us to be both fully capable and experienced in committing antisocial acts. Why do they need
other antisocial peers to do things they are both skilled and experienced in doing? Patterson
and colleagues seem to answer this question by stating that peers are needed to amplify the
early starter’s antisocial tendency. It is not clear what amplify means in their theory, but we
assume it means that peers are needed to broaden the targets for the early-starter’s antisocial
acts. If all peers do is to broaden the supply of targets, is the only important role they play
that of providing opportunities to commit delinquent acts? This position is neither very dynamic
nor at odds with the position adopted by Gottfredson and Hirschi (1990), who note that
delinquent peers may be important in providing youths with low self-control a steady state of
criminal opportunities.

Finally, in describing the role played by delinquent peers among the early-starting group,
Patterson and colleagues have suggested that the apparent correlation with delinquent peers
may be noncausal. That is, they at times suggest that their empirical finding of a positive
correlation between delinquent peers and the delinquency of the early starter may be due to a
selection phenomenon—i.e., that “birds of feather flock together.” Patterson and Yoerger
(1993, pp. 147, 149) have noted, for example, that ... problem children tend to be selected
as friends by isolated or rejected children” and that the early-starter is “free to shop for social
groups that match their own proclivities.” If antisocial children “shop around” for other
antisocial children with whom to commit delinquent offenses, how is it that they play an
important causal role in the continuation or amplification of offending?



Generality, Continuity, and Change in Offending 239

GENERAL DEVELOPMENTAL
STATIC Wilson & Herrnstein (1985) Moffitt (life course persistent)
Gottfredson & Hirschi (1990) Patterson (early starter)
DYNAMIC  Sampson and Laub (1993) Moffitt (adolescent limited)
Agnew (1992) Patterson (late starter)
Tittle (1995)

Fig. 1. Classification scheme of criminological theory.

each other. To both, individuals who begin offending in adolescence will
generally not continue to offend beyond. Within this group, however, what-
ever offending does occur will depend largely on life circumstances such as
conflict with or divorce between parents, parental unemployment, assertions
of adolescent independence, and most importantly, falling into the wrong
crowd. Thus, the primary causes of offending among those who do not fit
into the life course-persistent or early-start group are salient life circum-
stances. Logically, changes in those circumstances can causally affect the
risk of involvement in offending.’ For individuals in the adolescence-limited
and late-starting groups, prior criminal acts may causally affect current and
future offending by further alienating parents and conventional peers and
diminishing conventional alternatives to crime. Similarly, changes in life
circumstances may lead to crime desistance as partners are secured and
careers or vocational training initiated. Contrary to the early-starter/life
course-persisent offender, then, the behavior of the late-starter/adolescence-
limited offender is predicted to be driven by a much more dynamic, state-
dependent process.

It would appear from this brief discussion that current criminological
theory is in disarray, even when it is directed at the single problem of
accounting for the relationship between prior and current offending. We
now offer an organizing theme that classifies theory along two dimensions,
whether it is static or dynamic and whether it is general or developmental.
Figure 1 illustrates our fourfold classification scheme.

Static/general theories of crime presume that there is a general cause
of crime for all offenders and that, once the causal process has played out,
change is unlikely. This is what characterizes a pure population heterogeneity
theory. Examples include Wilson and Herrnstein (1985) and Gottfredson
and Hirschi (1990). A dynamic/general theory is slightly more complex. It

®According to Moffitt (1993), some dynamic factors such as destructive reactions by others to
negative behavior can begin a chain reaction that culminates in a transition from adolescence-
limited offending to life course-persistent offending.
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maintains the assumption of general causality, but rejects the assumption
that changes in life circumstances cannot materially affect one’s offending.
An example of dynamic/general theory is Sampson and Laub’s (1993) theory
of age-graded informal social control.

A developmental theory relaxes both assumptions. It assumes that caus-
ality is not general and that different causal processes explain different
offender types. The causal process involved, however, may be either static,
as when it adopts the position that crime throughout the life course is due
to persistent individual differences in criminal propensity produced by
ineffective socialization, or dynamic, as when it adopts the position that
prior crime and changes in life circumstances may causally affect current
and future crime. As can be discerned, dynamic/developmental theory is far
less parsimonious and more complex than dynamic/general theory, and the
latter is less parsimonious than static/general theory. The question motivat-
ing this research is whether the additional complexity of some theories is
necessary.

3. OVERVIEW OF PRIOR RESEARCH

Prior research in this area suggests that some complexity above and
beyond that anticipated by general static models may be required. For
example, Nagin and Paternoster (1991) found that both persistent individual
differences in criminal propensity and prior offending behavior exerted sig-
nificant effects on self-reported offending (theft) patterns in a convenience
sample of South Carolina high school students. This finding was replicated
within sampling error (using a broader set of delinquent behaviors as out-
comes) by a recent analysis of the National Youth Survey self-report data
by Paternoster and Brame (1997). In their analysis of the Glueck’s long-
term follow-up of Boston males, Sampson and Laub (1993) concluded that
both stable individual differences and past offending patterns were important
in the explanation of future offending behavior.

Nagin and Farrington (1992a) also discovered important heterogeneity
effects in the Cambridge Study in Delinquent Development data comprised
of a 22 year follow-up of inner-city London males. Their analysis did not,
however, find the strong state-dependent effects that were evident in the
Nagin and Paternoster, Paternoster and Brame, and Sampson and Laub
studies. Consequently, they concluded that persistent individual differences
were the predominant cause of variation in future offending behavior. Never-
theless, a close review of their empirical results suggests that state-dependent
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influences, though greatly reduced after the introduction of controls for
persistent unobserved heterogeneity, were still evident.'

In sum, a variety of studies using different outcomes, different samples,
different control variables, and different model specifications seems to yield
similar conclusions in at least one respect—changes in prior offending
behavior appears to have important implications for one’s future offending
behavior that cannot be explained solely by a process of self-selection.

The extant literature also reports results that bear on the question of
whether general theories are sufficient or whether typological models are
more realistic. Patterson (1993), for example, predicted that parental disci-
pline and monitoring practices would be associated with antisocial behavior
by the fourth grade of school and that changes in antisocial behavior after
that time would be associated with changing levels of unsupervised street
time and involvement with deviant peers. Using data from his ongoing
Oregon Youth Survey, Patterson (1993, pp. 914-915) estimated the param-
eters of this model and found that it reproduced the covariance matrix of
the study variables within sampling error.

Simons et al. (1994) examined panel data on 177 midwestern boys from
small towns in the midwestern United States. Based on the work of Patterson
and his colleagues, they predicted that the process driving arrest outcomes
would differ across samples stratified by age at first arrest. Their analysis
uncovered evidence consistent with this prediction. Specifically, among those
arrested by approximately age 14, they found that parental monitoring and
disciplinary practices predicted “a coercive, noncompliant orientation” in
interactions with other people. Within this ‘““early-onset group,” those pos-
sessing this oppositional/defiant orientation were found to be more likely
to succumb to involvement with deviant peers and, in turn, experience more
frequent future involvement with the criminal justice system (Simons et al.,
1994, p. 260). .

Among those arrested later on (after age 14), however, Simons and
his colleagues (1994, p. 262) found that effective parental monitoring and

"%Another study using the Cambridge data conducted by Nagin and Land (1993) also estimated
a state-dependent effect. However, the state-dependent effect was apparently estimated within
the framework of a probit model where observed, but not unobserved, heterogeneity was
controlled. Review of the tables of Nagin and Land (1993) indicates that the probit coefficient
for prior convictions is very similar to the probit coefficient for prior convictions without
controls for persistent unobserved heterogeneity reported by Nagin and Farrington (1992a).
A recent reanalysis of the Cambridge data by Land and Nagin (1996), however, reports a
strong effect for “any prior convictions” on contemporary conviction frequency with a model
that incorporates a nonparametric specification of unobserved heterogeneity. Taken together,
the various analyses of the Cambridge data appear to suggest that both stable individual
differences and prior offending behavior have important implications for future offending
behavior.
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disciplinary practices were associated with lower levels of involvement with
deviant peers and, in turn, lower frequencies of future contact with the
criminal justice system. Unlike the early-onset group, oppositional/defiant
orientation exerted no effect on future criminal justice system involvement
in the later-onset group. On the basis of this evidence, Simons and his
colleagues concluded that distinct processes were responsible for the future
offending behavior of those who began offending early and those who began
offending after age 14.

Dean et al. (1996) assessed whether the correlates of post-age 16 offend-
ing persistence (defined as the time to first arrest after release from training
school) varied significantly between groups of North Carolina training
school releasees stratified by age at first adjudication. They found that child
abuse victimization and number of juvenile adjudications exerted different
effects between the early (onset occurred before 12 years of age) and the
late (onset occurred at or after 12 years of age) groups. Nevertheless, they
also discovered that these results were sensitive to the age cutoff points
used to define the groups and that when other cutting points were used the
differences vanished.

More recently, Paternoster and Brame (1997) used the National Youth
Survey data to examine the effects of prior offending behavior and delinquent
peer exposure on participation and frequency of contemporary offending.
This study was limited because onset ages were not available in the data.
Nevertheless, they did use the subsample of respondents who were age 11
or 12 at the first wave of the survey to create “antisocial propensity” groups
based on both attitudinal and behavioral measures. They then compared
the effects of delinquent peer exposure and prior offending behavior on the
outcomes between high and low antisocial propensity groups. Their analysis
revealed that the effects of both variables were comparable across the groups.

Nagin and his colleagues (Nagin and Land 1993; Nagin et al., 1995)
have taken a somewhat different approach to the study of whether different
etiological processes explain offending behavior. Using data from the Cam-
bridge Study in Delinquent Development and a model that probabilistically
assigned individuals to distinct offending “trajectories,” they inductively
identified four different longitudinal offending patterns. One group, the
“high-rate chronics,” exhibited relatively high conviction frequencies over a
sustained period of time. A second group, the “adolescence-limiteds,” were
convicted during adolescence but tended to cease offending as they moved
into adulthood. Nagin and his colleagues concluded that these two groups
bore strong resemblance to the life course-persistent and adolescence-limited
offenders described by Moffitt (1993). A third group that offended at low
rates beginning in late adolescence and persisting into adulthood, not “antici-
pated” by Moffitt and Patterson, was also discovered. The fourth group was
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comprised of individuals in the Cambridge study who were not convicted
at all.

A key aspect of the analyses reported by Nagin and Land (1993, 1996)
as well as Nagin et al. (1995) was an assessment of whether individuals in
the various groups differed from each other on behavioral measures that
did not include offending. A number of results from this assessment seem
noteworthy. First, at ages 14 and 18, the adolescence-limited and high-rate
chronic groups reported greater drug use, smoking, and sexual promiscuity
than their low-level chronic and never convicted counterparts.

At age 32, the three groups of individuals who had been convicted at
least once exhibited greater levels of fighting as well as greater levels of drug
and alcohol use than the never convicted group. Interestingly, by age 32, the
adolescent-limited and never-convicted groups were much more successful in
the labor market than the chronic low- and high-rate groups. The adolescent-
limited and never-convicted groups also appeared to have higher-quality
attachment to their families by age 32 than the chronic offending groups.''
One anomalous result was that adolescent-limited offenders did not always
desist completely. Within this group, nontrivial levels of theft and embezzle-
ment were still evident well into adulthood.

Nagin et al. (1995) observed, in summary, that drug use, alcohol use,
theft, and rowdy behavior (e.g., fighting) appear to comprise a pattern of
“circumscribed deviance” for the adolescent-limited group, while more
malignant forms of deviance were in evidence for the chronic offending
groups. The adolescent-limited group, thus, exhibits some deviance but gen-
erally it is the kind of deviance that is “less likely to result in official sanction
or disrupt intimate attachments” (Nagin et al., 1995, p. 132). Alternatively,
say Nagin and his colleagues (1995, p. 136), such activities may not be
regarded as serious infractions within the “working class subculture in which
the AL’s live.”

Moffitt and her colleagues (1996) recently assessed the antisocial con-
duct problems of a retrospective 1972-1973 birth cohort of 457 Dunedin,
New Zealand, males from age 3 to age 18. Five groups of individuals were
cobbled together based on a number of measures of conduct problems within
the longitudinal data: (1) individuals who engaged in extreme antisocial
behavior during both childhood and adolescence (about 7% of the sample),
(2) individuals who engaged in extreme antisocial behavior as adolescents
but not as children (about 24% of the sample), (3) individuals who engaged

"In considering these findings of “attachment quality,” Nagin er al. (1995) noted that the
adolescent-limited group might still have been quite susceptible to divorce and family breakup
in the years most approximate to their peak period of offending. They suggest this in the
wake of their finding that divorce patterns by age 32 did not vary among the three groups
of offenders.
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in extreme childhood antisocial behavior but abstained from such behavior
during adolescence (about 6% of the sample), (4) individuals who refrained
from extreme antisocial behavior throughout the entire follow-up period
(about 6% of the sample), and (5) a “normal” group that included 58% of
the birth cohort and did not meet the criteria for inclusion in any of the
other groups. Comparison of the early- and late-onset groups revealed that
they differed in their tendencies to drop out of school, strength of attach-
ments to their families, and personality profiles.

In sum, the various studies we have examined provide mixed signals on
the propriety of studying different developmental pathways to offending
behavior. While some analyses suggest that distinct causal processes may be
responsible for the continued offending behavior of early- and late-onset
groups, others indicate that there may be a great deal of similarity as well.
Still other studies speak to the question of whether groups defined on the
basis of the offending behavior they exhibit are comparable on a number of
characteristics that do not include offending. These studies generally suggest
that offending groups resembling those described by Moffitt and Patterson
may indeed differ from each other in interesting ways. Nevertheless, they do
not resolve the question of whether these differences are of causal significance
and whether a theory that anticipates differences in degree rather than
differences in kind can account for them as well.

4. HYPOTHESES

In this paper, we derive some hypotheses that constitute a test of some
of the implications of developmental and general theory. Because of the
centrality of the issue, each of the hypotheses concerns the possible causal
impact of prior on current criminal offending. Starting from the premise
that, other things equal, the most parsimonious theory is the preferred one,
we ask whether (1) prior behavior has a causal effect on future behavior
once time-stable differences in criminal propensity have been controlled and
(2) whether there are unique causal pathways to offending in that prior
behavior has a causal impact on the behavior of one type of offender but
not another.

From the general perspective of Gottfredson and Hirschi (1990,
pp- 154-168) and Wilson and Herrnstein (1985), we derive the following
prediction:

H,: The relationship between prior and future offending behavior
will be positive, but after controlling for persistent individual
differences, this positive relationship will vanish.
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This hypothesis is derived from a pure or “strong’” version of heterogeneity
theory, as it predicts that all continuity in offending is due to time-stable
individual differences in criminal propensity. As argued by Nagin and
Paternoster (1991) and Nagin and Farrington (1992a), many other theories,
such as differential association, social control, and strain theory, would make
a different prediction:

H,: The relationship between prior and future offending behavior
will be positive and will continue to be positive even after persistent
individual differences have been controlled.

Confirmation of this second hypothesis would constitute evidence that
“change matters” (Laub and Sampson, 1993). In other words, changes in
life circumstances may have causal significance for offending that cannot be
ignored. We view the second hypothesis as a mixed model, or a “weak” form
of the previous heterogeneity hypothesis, since it allows for both population
heterogeneity and significant causal change. Finally, the typological theories
recently advanced by Moffitt (1993) and Patterson et al. (1989) would make
yet another prediction:

Hj: For those with high criminal propensity, the causal effect of
prior behavior on future behavior should be trivial while, for those
with low criminal propensity, the effect should be substantial.

Confirmation of this third hypothesis would constitute evidence that conti-
nuity and change in offending may be subject to different causal processes
for different types of individuals. Persistence in offending may be due to
time-stable differences in criminal propensity among a small group of “hard-
core’ offenders (the ““bad apples”), while the intermittent offending of a
larger pool of offenders may be due to state-dependent processes of change
and adaptation to change. We characterize this as a ‘““category-dependent”
hypothesis since population heterogeneity is predicted to dominate in one
group (those who onset early), while state-dependent processes dominate in
the other group (those who onset later).'?

5. METHODS
5.1. Data

The data for this study were comprised of 838 releasees from North
Carolina Division of Youth Services training schools during the 1988-1989

12We thank one of the reviewers of this article for suggesting these descriptive characterizations
of our hypotheses.
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Table I. Descriptive Statistics

Variable Mean SD Range

Demographic characteristics (V=_3838)

Sex (0=female/1 =male) 0.882 0.323 Otol

Race (0=white/! = nonwhite) 0.549 0.498 Otol
Prior offending behavior (N=_838)

Age at first adjudication 14.307 1.537 7 to 17

Number of prior adjudications 2.189 1.650 Oto8

Time incarcerated (months) 10.845 7.772 0to 52
Indicator variables (0=no/1 =yes) (N=838)

Reported child abuse 0.195 0.396 Otol

Learning disability designation 0.394 0.489 Otol

Family receives government assistance 0.383 0.486 Otol

Not living in a two-parent household 0.829 0.376 Otol

Criminal history among other family 0.365 0.482 Otol

Mental deficit and assaultive behavior 0.080 0.271 Otol
Time-varying variables (N =4529)

Time index 3.235 1.588 lto6

Arrested in previous year (0=no/I =yes) 0.236 0.425 Otol

Count of arrests in current year 0.465 0.963 0to 11

calendar years. All subjects were between 16 and 18 years of age at the time
of their release (average age=16.210 years), and the analysis includes over
98% of the individuals in this age range who were released in 1988-1989 (a
small number of cases were deleted due to missing data on one or more
covariates). Individuals who were younger than 16 at the time of their release
were not included in the analysis because subsequent arrest information was
not uniformly available for these youngsters until they reached age 16. A
search of arrest records for these subjects was conducted in November 1994
and the current analysis includes information on yearly arrest counts
between the date of release and the search date.

A numpber of background variables were collected from the official Divi-
sion case files on each of the 838 individuals. Table I presents descriptive
statistics for all of the variables included in the analysis. The majority of
the subjects were male and nonwhite. The average age of first adjudication
was slightly greater than 14 years and the mean number of prior adjudica-
tions was about 2.2, although there was considerable variation about the
mean for both of these variables. The average length of confinement in the
juvenile training school was just under 11 months (but the sample median
was eight months).

Table I also shows that about 20% of the sample had experienced at
least one incident of child abuse that had been reported to authorities. More
commonly, nearly 40% of the sample had been diagnosed with some type



Generality, Continuity, and Change in Offending 247

of learning disability and about 40% of the sample lived in a household that
received some form of government assistance (e.g., welfare payments, food
stamps, etc.). The vast majority of youngsters in the release cohort did not
live in a two-parent household and slightly over one-third had parents and/
or siblings who possessed a criminal record. A small minority of releasees
had been diagnosed with a severe disorder that consists of both mental or
intellectual deficiencies and serious episodes of assaultive behavior. Children
classified into this category are referred to as “Willie M” cases and receive
intensive treatment or services in areas where particular needs are identified
(details are discussed by Weisz et al., 1990). These data were used to create
a multiwave panel that varied from 4 to 6 years in length. Thus, some
individuals were followed for as few as 4 full years (n=47), others were
followed for 5 years (n=405), while still others were followed for 6 full years
(n=1386).

A key component of the tests performed in this analysis is the definition
of high and low criminal propensity groups. Unfortunately, there is no single
widely accepted definition of criminal propensity (Simons et al., 1994, p. 267;
Moffitt, 1994, pp. 28-29; Patterson ez al., 1989, p. 331, 1992, pp. 335-341;
Patterson, 1993, pp. 913-914; Nagin et al., 1995, p. 112; Nagin and Farring-
ton, 1992b, pp. 504-506). Nevertheless, Nagin and Farrington (1992b) argue
that “[i]t is well documented that early onset of delinquent behavior is
predictive of more persistent future offending (p. 503; see also Farrington
et al., 1990, pp. 290-293; Patterson et al., 1992, pp. 339-340; Moffitt, 1993,
p- 694; Sampson and Laub, 1995, pp. 149-150; Horney et al., 1995, p. 671).
Thus, while criminal propensity itself may be difficult to define there seems
to be considerable agreement that an early onset of offending behavior is
an indicator of relatively high propensity to engage in crime and delinquency.
For example, according to Gottfredson and Hirschi (1990), those who initi-
ate offending early in life exhibit comparatively low levels of self-control
(i.e., high criminal propensity) throughout the life course (see also Gottfred-
son and Hirschi, 1986, p. 223, 1988, pp. 39-40). Similar themes are expressed
in the work of other theorists as well (see, e.g., Moffitt, 1993, p. 694, 1994,
p. 46; Loeber and LeBlanc, 1990, pp. 394-395).

In short, onset age appears to be a useful index for criminal propensity.
While it is not yet clear whether onset age is itself causally important, all
seem agreed that early onset of criminal behavior is not a harbinger of good
things to come.'’ As such, those with early onset ages are generally viewed
as being at highest risk for long-term chronic offending patterns, while those
with later onset ages are generally viewed as being at somewhat lower risk

In sum, while it may seem that the age at which one onsets offending is a mere calendrical
event, it proxies for latent criminal propensity.
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for these malignant outcomes. For theorists such as Gottfredson and Hirschi
and Sampson and Laub, factors that predict future problem behavior in
early- and late-onset groups are hypothesized to be the same—those who
onset late just possess them to a lesser degree. For taxonomic theorists such
as Moffitt and Patterson, however, the factors that lead to offending are
actually thought to be very different between the two groups. The question
for our research is whether the difference between these groups is one of
degree or kind.

Finally, the data facilitate calculation of the number of arrest events
that occurred during each full year of the follow-up period (see Table I).
They also provide a reasonable base of information upon which to address
the questions discussed above. First, the analysis attempts to identify the
effect of prior arrests on future arrests under the restrictive assumption that
a single process generated the data for all 838 individuals. Then, using vary-
ing onset ages as cutting points, this equal-effects constraint is relaxed to
test the hypothesis that prior arrests exert similar effects on subsequent
arrests regardless of one’s membership in an early- or late-onset group.

5.2. Analysis Methods

The dependent variable is a count of arrest events within each year of
the panel. Thus, a statistical model that takes the discrete features of the
dependent variable and the lack of independence of multiple observations
on the same individual into account is required. As Land (1992) argues, it
is conventional to assume that data such as these are generated by a Poisson
process with discrete density

pl'(”ir )= e-mlir}’iz /Vids ye=0,1,... 1

where A is the Poisson parameter and is allowed to depend on vectors of
time-stable and time-varying covariates, by the equality

A =exp(xi8 +ty +z;m) 2
where

{1, if individual i was arrested in previous year
4 1 = .
" 10, otherwise

t is a time index which ranges from 1 to 6 and indexes one’s temporal
position within the follow-up period, and x, is a vector of covariates that
do not change over time (i.e., sex, race, etc.).

In the special case where A1 adequately captures both the mean and the
variance of the outcome variable y,, then the parameters of Eq. (2) can
be estimated by maximum-likelihood methods for Poisson regression. In
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regression analyses of crime count outcomes (including the current analysis),
however, the mean-variance equality is often violated by substantial over
dispersion in the data (see Table I). A common remedy for this problem is
to augment Eq. (2) to include a random disturbance term,

Ay=exp(xi@+ty+z,n+e;) 3)

under the assumption that exp(¢) is distributed as I'(1, a) where the param-
eters 6, v, n, and a are estimated from the data by maximum-likelihood
methods (see, e.g., Land ef al., 1996, p. 396; Hausman et al., 1984, p. 922).
The probability of the number of events for individual i at time ¢ to enter
the likelihood is

p(ni)= J p(ni|Air) f(A) dAy
0

=(r(r:,-,+v)>( v )( A ) @
ndT(v) /\v+4, v+ A,

where I'(-) is the gamma function, which is easily evaluated using most
statistical computing packages and v=1/a (see, e.g., SAS Institute, 1990,
p. 551)." This specification provides a baseline to which more complex mod-
els that take the lack of independence among within-subject observations
into account may be compared.

To confront the lack of independence in the data due to multiple obser-
vations per individual, a random-effects specification of Eq. (3) is employed.
The specification for this problem is similar to that of Eq. (3) except that
we now enter a different probability into the likelihood. Following Hausman
et al. (1984, p. 927), we assume that the ratio v/(1+ v) is distributed as a
beta random variable, B(a, b), with parameters a and b estimated from the
data. The probability to enter the likelihood is then given by

rw+bnxa+zL0rw+sz)
T(@)T(b)T(a+b+ZAy+2Zn;,)

L Hh+m))
X(QraﬂnM+n (%)

p(nih e ey niT)=<

Maximizing the likelihood based on the probability in Eq. (5) facilitates the
control of persistent unmeasured covariates of 1. A number of covariates,
as discussed above, are also included in the specification to control for

"*We note that this specification is equivalent to the NEGBIN II model discussed by Cameron
and Trivedi (1986).
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observable persistent individual differences that affect A. The likelihood func-
tion and computational details for estimating the parameters of the negative
binomial model and the random-effects negative binomial model are dis-
cussed by Greene (1995, pp. 570-571)."

6. RESULTS

The core problem to be addressed by this analysis is twofold. First, we
wish to consider whether the effect of prior arrests on future arrests is spuri-
ous. This is equivalent to testing whether the parameter estimate of 7 in Eq.
(3) is different from zero after controlling for both persistent observed and
unobserved differences between individuals. The analysis was also designed
to assess whether the maximume-likelihood estimate of 7 differs between
those who were first adjudicated at an early age and those who were first
adjudicated later on.

We begin by considering whether the effect of prior arrests on subse-
quent arrests varies between models that make very different assumptions:
(1) there are no persistent unobserved differences between individuals that
relate to arrest frequency, and (2) such differences are present and must be
taken into account in order to assess properly the process that generates the
data. Table II presents Models 1 and 2, which are estimated with controls
for the full set of covariates (with the exception of age at first adjudication)
described in Table L.'® Figure 2 graphically displays the corresponding con-
fidence intervals for the structural effects reported in Table II for Model 1
and Model 2. From these figures one can easily see the full range of the
expected effect for each estimated parameter,

Model 1 is a negative binomial regression analysis based on the assump-
tion that the specification includes no important omitted time stable covari-
ates [i.e., estimated according to Eq. (3) above]. Model 2 relaxes this

Although useful for our purposes, this specification makes assumptions about the process
generating persistent heterogeneity. Incorrect specification of this process affects the efficiency
of the estimator resulting in deflated standard errors and, therefore, inflated ¢ ratios. Land
and Nagin have developed a semiparametric estimator that makes no assumptions about the
distribution of persistent unobserved heterogeneity in the population (Nagin and Land, 1993;
Land er al., 1996; Land and Nagin, 1996). Unfortunately, the software to estimate their
semiparametric mixed Poisson model is not widely available. To assess whether our model
provides a reasonable approximation to the observed frequencies, we generated the theoretical
relative frequency distribution from Eq. (5) based on a specification that included only indi-
cator variables for the time index. In support of the specification we have chosen, we found
considerable congruence between the observed frequencies and those expected from evaluating
Eq. (5). We report the results of this investigation in the Appendix.

'®Age at first adjudication was not included as a covariate in this analysis because its values
were used as the basis for dividing the sample into low and high criminal propensity groups.
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Table II. Full Sample Negative Binomial Regression Models Estimated Under Assumptions
of Zero Persistent Unobserved Heterogeneity (Model 1) and Nontrivial Persistent Unobserved
Heterogeneity (Model 2)

Model 1. No control for Model 2. Persistent
persistent unobserved unobserved heterogeneity
heterogeneity (N=838) controlled (N =2838)
Parameter i Parameter it]
Variable estimate SE  ratio estimate SE  ratio
Constant -1.738 0.138 12.58 -1.199 0.211  5.67
Number of juvenile adjudications 0.036 0.018 1.93 0.034 0.023 1.52
Race=nonwhite 0.304 0.064 4.71 0.421 0.075 5.64
Sex =male 0.787 0.100 7.86 0.962 0.129 7.44
Reported child abuse 0.159 0.075 212 0.141 0.090 1.57
Learning disability 0.024 0.064 0.37 0.073 0.075 097
Mental deficit/assaultive behavior —0.019 0.121 0.16 0.090 0.131 0.68
No two-parent household 0.230 0.083 275 0.248 0.099 249
Family criminal history 0.244 0.061 4.03 0.231 0.073 3.16
Government assistance —0.030 0.064 047 -0.044 0.076 0.57
Time incarcerated 0.003 0.004 0.76 —0.002 0.005 039
Time index (7) -0.183 0.019 9.75 —0.165 0.019 882
Arrested in previous year (1) 0.631 0.071 8.82 0.228 0.074 3.09
a 1.713 0.116 14.75
a 6.714 1.040 647
b 2.884 0.544 530
Log-likelihood —3942.64 —3886.14
Number of parameter estimates 14 15

assumption at the cost of one parameter estimate (i.e., one degree of free-
dom). A test of whether the log-likelihoods of Models 1 and 2 are different
is, therefore, a test of the plausibility of the exhaustive specification assump-
tion (i.e., that there is no persistent unobserved heterogeneity). Twice the
difference between these log-likelihood values is distributed as a chi-square
random variable with one degree of freedom, and in this case, the test statistic
is statistically significant [x{;,=113.0, P<0.05]. On the basis of this result,
the hypothesis of no persistent unobserved heterogeneity seems to be incon-
sistent with the data.

The next item of interest in Table II is the variable effect of n under
the assumption of no time-stable individual differences (Model 1) and after
that assumption has been relaxed (Model 2). The 7 term, it will be remem-
bered, measures the effect of prior arrests on future arrests. Under Hypoth-
esis 1, we would expect this to be zero once measured and unmeasured
sources of persistent heterogeneity have been controlled. In particular, the
quantity & = Ny — Nz is of interest and an examination of Table Il indicates
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Fig. 2. Ninety-five percent confidence intervals for parameter estimates associated with Models
1 and 2. The 95% intervals are computed under the assumption that repeated random sampling
from the target population would yield a sampling distribution for each regression coefficient.
This sampling distribution is assumed to be approximately normal. For each coefficient the
95% interval is bounded by the 2.5th percentile and the 97.5th percentile of that sampling
distribution.

that & is sizable and of substantive importance (6§ =0.631—0.228 =0.402).
The imposition of statistical controls for persistent unobserved heterogeneity
leads to a dramatic deterioration in the estimate of the effect of prior arrests
on future arrests [i.e., (§/7w1) X 100=63.9% reduction in the value of n]."”
Nevertheless, consistent with Hypothesis 2, the estimate of n was positive
and statistically significant under both specifications. The most reasonable
conclusion on the basis of this evidence is that, ceteris paribus, prior arrests
increase the frequency of future arrests. Moreover, these results run counter
to the predictions of theories such as Gottfredson and Hirschi’s (1990) and

"Ideally, we would conduct a formal test of the hypothesis that § =0. The test statistic would
be distributed as a standard normal variable z. Unfortunately, the existing theory for testing
this hypothesis requires either (1) that one know the covariance between the coefficients
whose difference is being tested or (2) that the covariance can be assumed to be zero. When
the samples on which the coefficients are estimated are independent, the second assumption
is reasonable. In this case, however, the models are estimated on the same sample, the
coefficients used in the computation of & are not independent, and we do not know their
covariance.
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Table IH. Expected Relative Frequency Distributions for Arrests During a 1-Year Period
Showing Estimated Effect of Prior Behavior With and Without Controls for Persistent
Unobserved Heterogeneity

Model 1. No control for persistent Model 2. Persistent unobserved
unobserved heterogeneity heterogeneity controlled
Number Arrest in prior  Arrest in prior Arrest in prior  Arrest in prior
of arrests period=0 period=1 period=0 period=1
0 0.760 0.643 0.755 0.706
1 0.166 0.199 0.162 0.187
2 0.049 0.084 0.049 0.062
3 0.016 0.038 0.018 0.024
4 0.005 0.018 0.007 0.010
5+ 0.004 0.018 0.009 0.011

Note. Expected relative frequency distributions were calculated by constraining all variables to
their sample means (except the indicator variable for one or more arrests in the previous period)
and evaluating the probability density for a negative binomial model and a random-effects
negative binomial model.

Wilson and Herrnstein’s (1985), models that anticipate static causal pro-
cesses. Our findings in this regard corroborate those of Land and Nagin
(1996), who also reported evidence of persistent heterogeneity (continuity)
and state dependence (change).

Table III provides some insight into the difference in the effect of prior
behavior between Model 1 and Model 2. To construct this table, all variables
except the indicator variable signifying whether one was arrested in the
previous year were constrained to their mean values; we then multiplied the
mean variable vector by the estimated regression coefficients with the prior
behavior variable set to 0.0 and 1.0, respectively. To secure the probabilities
associated with Model 1, we evaluated Eq. (4), and to secure the probabilities
associated with Model 2, we evaluated Eq. (5). As might be expected from
the results in Table II, the effect of being arrested in the previous period is
attenuated as one moves from Model 1 to Model 2.

Although the models presented in Table II provide evidence in favor
of dynamic rather than static theoretical perspectives, they do not confront
the possibility accommodated by developmental theorists that there are
qualitatively different groups whose behaviors are generated by distinct
causal processes. In particular, these theories predict that the continued
offending behavior of those with extremely high levels of criminal propensity
will be caused by a different set of factors than those associated with low-
criminal propensity individuals. Among the most prominent of these factors
is the effect of prior behavior on future behavior.

To test the state dependence/persistent heterogeneity implications of
the Moffitt and Patterson developmental theories, we divided the sample
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Table IV, Negative Binomial Regression Models Comparing Those Adjudicated at or Before
Age 11 (Model 3) and Those Adjudicated at or After Age 12 (Model 4)

Model 3 (N=52) Model 4 (N=786)
Parameter |¢f Parameter |¢]
Variable estimate SE ratio estimate SE ratio

Constant 0.939 0.603  1.56 0.464 0.122 3.79
Time index (y) -0.239 0.076  3.12 —0.155 0.019 8.13
Arrested in previous

year (n) 0.284 0264 1.07 0.199 0.076  2.62

a 6.340 4398 144 5.269 0.759  6.93

b 2.393 1.446  1.65 1.865 0302 6.16
Log-likelihood —290.76 —3646.12
Number of parameter

estimates 5 5

into two groups: those who were first adjudicated at an early age and those
who were first adjudicated later on. While the literature does not offer specific
guidance about the exact cutoff point that should be used to define the low
and high propensity groups, the age cutoffs herein are consistent with what
has been used by others (Simons et al., 1994, p. 267; LeBlanc and Frechette,
1989, p. 105; Loeber and LeBlanc, 1990, p. 395; Patterson et al., 1992,
p- 336; Farrington et al., 1990, p.325; Stattin and Magnusson, 1995,
pp- 418-419, 423). Consequently, models were estimated using four cutoff
points: (1) age 11 and younger, (2) age 12 and younger compared to age
13 and older, (3) age 13 and younger compared to age 14 and older, and
(4) age 14 and younger compared to age 15 and older.

Using the first age cutoff point, we divided the sample into two groups:
those who were first adjudicated at or before age 11 and those who were
adjudicated at or after age 12. The results of this estimation are presented
in Table IV as Models 3 and 4. Only 52 individuals could be classified as
early starters using this scheme and the estimation routine failed to reach
convergence using the full set of covariates. We were able to achieve conver-
gence with a model that included the intercept, a time trend indicator, and
a prior arrest indicator (as well as the random effects parameters). The log-
likelihood for this specification on the entire sample was —3940.12 (with
five parameter estimates) while the sum of the log-likelihood values in the
separate group equations was —3936.88 (with 10 parameter estimates).
Twice the difference between the summed log-likelihood of Models 3 and 4
and the constrained log-likelihood is distributed as a chi-square random
variable with 10—5=35 degrees of freedom. The test statistic provides no
support for rejecting the null hypothesis that the population coefficients are
the same for each of the groups [y, =6.48, P>0.05].
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In words, the dynamic effect of prior on future behavior is comparable
between the low and the high criminal propensity groups. This result is
counter to the predictions of the Moffitt and Patterson theories and Hypoth-
esis 3, which anticipate that the effect of prior behavior will be contingent
on established levels of criminal propensity. Consistent with the predictions
of general theorists, the results point to invariance in the process leading to
future offending behavior. As demonstrated below, this conclusion is robust
to the choice of cutoff points.

Despite this result, it might be argued that the likelihood difference
test is inappropriate when interest centers on a difference between specific
coefficients because the chi-square statistic must be very large to reject the
null hypothesis when there are many degrees of freedom involved. To address
this possibility, a direct test of the hypothesis that § =0 (ignoring the pos-
sibility of other similarities and differences) was calculated using a large
sample test statistic, z, which is distributed as a standard normal random
variable,

2=181/[6*(nws) + (1)1 2 ©

where i #j and, in the case at hand, 8 = 13 — 77m4=0.085. This result follows
the convention of calculating the difference and the variance of the difference
between two independent random normal variables (Clogg et al., 1995,
pp. 1276-1277). In the case of the hypothesis that & =nm;—~ nma=0, the
obtained test statistic is not statistically significant at conventional levels
(z=0.31, P>0.05). As such, there is no basis in the current data for conclud-
ing that the effects of prior arrests vary between those who were first adjud-
icated at or before age 11 and those first adjudicated later on.

The results of this analysis using the second cutoff point (those age 12
or younger compared to those 13 or older) are presented in Table V as
Models 5 and 6. These models were estimable with the full set of covariates.
Two tests were conducted to assess the plausibility of the hypothesis that
the effect of prior arrests on future arrests is the same between the early and
late first adjudication groups (i.e., 6 = 7ms— Nfms=0). The first assessment
was a global test of the hypothesis that none of the differences between
parameter estimates in Models 3 and 4 was greater than zero. To conduct
this test, we sum the log-likelihood values of Models 5 and 6. This summed
log-likelihood [log(L)=—3877.08] is based on a total of 30 parameter esti-
mates. Twice the difference between the summed log-likelihood of Models
5 and 6 and the constrained log-likelihood of Model 2 is distributed as a
chi-square random variable with 30— 15=15 degrees of freedom. The test
statistic provides no support for rejecting the null hypothesis that the popula-
tion coefficients are the same for each of the groups [y 55, =18.12, P>0.05].
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Table V. Negative Binomial Regression Models Comparing Those Adjudicated at or Before
Age 12 (Model 5) and Those Adjudicated at or After Age 13 (Model 6)

Model § (N=101) Model 6 (N=1737)
Parameter |2} Parameter |t
Variable estimate SE  ratio estimate SE  ratio
Constant 0.509 0.836 0.61 ~1.415 0.227 6.22
Number of juvenile adjudications —0.022 0.066 0.33 0.039 0.026 1.51
Race=nonwhite 0.377 0.229 1.65 0.428 0.078 5.45
Sex =male —-0.033 0.544 0.06 1.057 0.137 7.68
Reported child abuse 0.568 0.256 2.22 0.057 0.102 0.56
Learning disability 0.168 0.203 0.83 0.055 0.079 0.69
Mental deficit/assaultive behavior ~ 0.234 0.348  0.67 0.052 0.143  0.37
No two-parent household 0.317 0.347 091 0.232 0.103 224
Family criminal history 0.086 0.218 0.40 0.256 0.077 3.28
Government assistance —0.109 0.250 0.43 -0.010 0.081 0.13
Time incarcerated —0.006 0.014 0.44 0.000 0.005 0.09
Time index (y) i -0.229 0.060 3.80 -0.154  0.020 7.66
Arrested in previous year (1) 0.183 0.183  1.00 0.246 0.081 3.03
a 9.388 49 1.89 6.819 1.182 5.77
b , : 2.775 1.53 1.82 3.136 0.675 4.64
Log likelihood —514.66 —3362.42
Number of parameter estimates 15 15

A direct test of the hypothesis that 6 =nms— nnue=0 indicates that
the difference is not statistically significant at conventional levels (z=0.32,
P>0.05). As such, there is no basis in the current data for concluding that
the effects of 1 vary between those who were first adjudicated early and
those first adjudicated later on.

We now turn to a third version of the test for differences between groups
distinguished by age at first adjudication. In this third version, the cutoff
point for the early first adjudication group was raised to include all indi-
viduals who were age 13 or younger at the time of their first adjudication.
All individuals who were older than 13 at the time of their first adjudication
were included in the late first adjudication group. The models for the early
and late first adjudication groups, so defined, are presented in Table VI as
Models 7 and 8, respectively. The sum of the log-likelihood values for these
two group-specific regressions was —3877.69 (based on 30 parameter esti-
mates). A comparison of this summed log-likelihood value to the baseline
value of Model 2 yields a nonsignificant test statistic [y{s5,= 16.90, P>0.05].
Furthermore, a direct comparison of the estimated values of 5 between the
early and the late adjudication group [using the z test in Eq. (5)] provides no
support for the conclusion that 6 =0 in the population (z=0.07, P>0.05).
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Table VI. Negative Binomial Regression Models Comparing Those Adjudicated at or Before
Age 13 (Model 7) and Those Adjudicated at or After Age 14 (Model 8)

Model 7 (N=197) Model 8 (N=641)
Parameter H Parameter |t}
Variable estimate SE  ratio estimate SE ratio
Constant -0.774 0455 170 -1.217 0.262 4.65
Number of juvenile adjudications 0.029 0.042 0.68 0.016 0.031 0.53
Race=nonwhite 0.295 0.145 2.04 0.465 0.092 5.04
Sex=male 0.388 0.262 1438 1.088 0.153  7.08
Reported child abuse 0.322 0.152 212 0.074 0.115 0.64
Learning disability 0.067 0.135 0.49 0.065 0.089 0.72
Mental deficit/assaultive behavior  0.219 0.242 091 -0.000 0.162 0.00
No two-parent household 0.437 0.233 1.88 0.180 0.115 1.56
Family criminal history 0.123 0.132 093 0.265 0.089 296
Government assistance -0.162 0.143 114 0.015 0.094 0.16
Time incarcerated —0.002 0.008 0.25 -0.003 0.008 0.38
Time index (y) -0.187 0.042 448 -0.155 0.022 7.15
Arrestzd in previous year (1) 0.221 0.136 1.62 0.232 0.088 2.62
a 6.909 2246 308 6914 1.267 5.46
b 3.918 1.599 245 2.684 0.582 4.1
Log-likelihood —1064.36 —2813.33
Number of parameter estimates 15 15

Finally, we consider a fourth test for differences between groups distin-
guished by age at first adjudication. The early first adjudication group
included all individuals who were age 14 or younger at the time of their first
adjudication. All individuals who were 15 or older at the time of their first
adjudication were included in the late first adjudication group. The models
for the two groups are presented in Table VII as Models 9 and 10. The sum
of the log-likelihood values for these two equations was —3879.35 (based
on 30 parameter estimates). A comparison of this summed log-likelihood
value to the baseline value of Model 2 yields a nonsignificant test statistic
[xhs=13.58, P>0.05]. Direct comparison of the estimated values of 7
between the early and the late adjudication group [using the z test in Eq.
(5)] provides no support for the conclusion that § =0 in the population (z=
0.90, P>0.05).

Thus far, the results provide support for the idea that both stable indi-
vidual differences and the effect of prior arrests (a state dependent effect)
have implications for the yearly frequency of offending in these data. The
results, thus far, do not support the idea that prior behavior exerts different
effects between the early and late onset groups. In sum, the effect of prior
arrests on future arrests appears to be positive, statistically significant, and
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Table VII. Negative Binomial Regression Models Comparing Those Adjudicated at or Before
Age 14 (Model 9) and Those Adjudicated at or After Age 15 (Model 10)

Model 9 (N=1375) Model 10 (N=463)
Parameter e} Parameter |t}
Variable estimate SE  ratio estimate SE  ratio
Constant -1.119 0312 3.58 -1.263 0.311 4.05
Number of juvenile adjudications 0.028 0.031 0.89 0.013 0.044 0.29
Race=nonwhite 0.416 0.108 3.83 0.429 0.108 3.98
Sex=male 0.886 0.178 4.97 1.031 0.194 5.30
Reported child abuse 0.236 0.123 192 0.041 0.133  0.31
Learning disability —0.034 0.106 0.33 0.147 0.107 1.38
Mental deficit/assaultive behavior  0.136 0.183  0.74 0.014 0.194 0.07
No two-parent household 0.416 0.152 274 0.101 0.139 0.72
Family criminal history 0.212 0.102 207 0.235 0.106 2.22
Government assistance -0.117 0.109 1.07 0.057 0.114 0.50
Time incarcerated —0.007 0.006 1.27 0.008 0.010 0.81
Time index (y) : -0.176 0.027 6.38 —-0.154 0.026 5.83
Arrested in previous year (1) 0.159 0.103 154 0.294 0.109 2.69
a 6.980 1.618 4.31 6.749 1455 4.64
b 3.307 0.943 3.51 2.689 0711 3.78
Log-likelihood —1876.83 —2002.52
Number of parameter estimates 15 15

of similar magnitude regardless of whether one was first adjudicated early
or late.

One possible criticism of our analysis as presented thus far is that our
theoretical interest centers on the invariance of the state-dependent effect,
while our models have been estimated to allow for differences between the
groups on all effects. In order to examine the robustness of our results
to an alternative specification, we estimated models including an indicator
variable for one’s age at first adjudication (0=late first adjudication; 1=
early first adjudication), an indicator variable for whether one was arrested
in the previous year (0=not arrested in the previous year; 1 =arrested in
the previous year), a product of the age at first adjudication indicator and
the prior arrest indicator, and all of the covariates included in the previous
specifications. A test of the hypothesis of invariant state-dependent effects
in this specification is given by a z test on the null hypothesis that the product
term coefficient is equal to zero in the population.

Table VIII presents the results of this analysis using the age division
schema employed in our previous tests. Models 11, 12, and 13 all suggest
that the effect of the interaction between whether one was adjudicated early
or late and arrest in the previous period is only trivially different from zero
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in the population. The estimates obtained from Model 14, however, lead us
to a somewhat more qualified conclusion on this matter.

The estimated effect of prior arrests on future arrests in Model 14 does
appear to depend on whether one was first adjudicated at or before age 14.
Inspection of the coefficients reveals that the estimated value of 1 for those
who were first adjudicated at or after age 15 was 0.339. The comparable
effect among those who were first adjudicated at or before age 14, however,
was 0.129. The z value associated with the product of the early first adjudica-
tion indicator and the prior arrest indicator is —1.80, which is statistically
significant at the 95% confidence level (using a one-tailed test).

To investigate this result more closely, we eliminated the variables that
were not statistically significant at the 95% confidence level from Model 14
and estimated the reduced version of the specification as Model 15.'® The
results of this specification led us to exactly the same conclusions as those
obtained under Model 14. The effect of prior arrests was significantly weaker
within the group of individuals who were first adjudicated at or before age
14 compared to those who were first adjudicated at a later age.

6.1. Summary of Results

Because we have covered much ground in this paper, we briefly summar-
ize our results in this section. It should be recalled that there were two
primary questions driving the analysis. First, we examined the relative utility
of static and dynamic models of offending frequency. The decrease in the
magnitude of prior arrest effects after persistent individual differences were
controlled was substantial. This finding is testimony to the important role
that continuity and stability play in the process driving offending careers
(Gottfredson and Hirschi, 1990; Nagin and Paternoster, 1991; Nagin and
Farrington, 1992). Consistent with Hypothesis 2 (and counter to Hypothesis
1—the “strong” heterogeneity hypothesis), the effect of prior arrest on future
arrest was positive, statistically significant, and substantively important even
after controlling for persistent individual differences. This result provides
empirical support for the predictions of dynamic theorists such as Sampson
and Laub (1993, 1995) and Loeber and LeBlanc (1990), which anticipate
that transitions and change will also play important roles in the process
driving offending careers. On balance, these results highlight the theoretical
importance of studying both continuity and change. A mixed model (the
“weak” heterogeneity hypothesis) that combines both heterogeneity and
state dependence would seem to be consistent with the data.

'8A test of whether the log-likelihood of Model 15 differs significantly from the summed log-
likelihood values of Models 9 and 10 yields y75,=15.62, which is not statistically significant
at a 95% confidence level.
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Although the analysis provided strong support for the importance of
dynamic models that adequately partition stability and change, the results
of our assessment of Hypothesis 3 were somewhat more equivocal. The
majority of our analyses failed to substantiate the more complex arguments
offered by developmental theorists (the category-dependent hypothesis). We
do note, however, that one of our specifications did suggest that state-
dependent effects are less salient for those who were first adjudicated at or
before age 14 compared to those who were first adjudicated at or after age
15. This result strikes us as being consistent with the predictions offered by
developmental theorists, but the lack of robustness in this result to slight
variations in the early/late onset sample division scheme leaves us with some
question about whether the result is artifactual. Indeed, we can think of no
good reason for believing a priori that this difference should occur yet not
be apparent with any other age division schemes.'

In sum, our analysis questions the assumption of developmental theor-
ists that prior behavior will exert different effects between high and low
criminal propensity groups. The statistical models estimated herein revealed
relatively robust and stable effects of prior arrests on future arrests regardless
of onset age.

7. DISCUSSION AND CONCLUSIONS

At the inception of this paper, we suggested that criminological theories
can usefully be organized within a two-dimensional framework. Some theor-
ies, such as those of Wilson and Herrnstein (1985) and Gottfredson and
Hirschi (1990), can best be thought of as static/general theories. Pure static/
general theories adopt the position that differences in crime for all offenders
are due to time-stable differences in an underlying trait or characteristic that
can be termed “criminal propensity.” Once formed, criminal propensity is
an enduring characteristic that affects the life events of individuals but is
not, in turn, affected by those events. Other theories, such as Sampson and
Laub’s (1993) theory of age-graded informal controls, also apply to all
individuals but relax the stability constraint that is a defining feature of
Gottfredson and Hirschi’s model. Still other theories add to this theoretical
complexity by relaxing both the assumption of a general causal process and
static causality. These developmental theories anticipate multiple pathways
to offending. Within different developmental typologies, the process leading
to offending may be either static or dynamic.

'*We also estimated a model that examined the interaction using a cutoff that classified indi-
viduals into the early start group if they were first adjudicated at or before age 15. This
analysis revealed no support for the hypothesis that prior arrests exerted different effects on
future arrests between the early- and the late-onset groups.
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As can be discerned, the static/general theory is far more parsimonious
than the dynamic and developmental models. Our purpose in this paper has
been to determine if the added complexity of these dynamic and developmen-
tal theories is necessary. We have tested key hypotheses bearing on the
validity of all of these approaches. One unequivocal conclusion from our
analyses is that purely static or purely dynamic models of criminal offending
do not appear to fit the facts. The evidence at hand clearly indicates that the
relationship between past and future criminal offending cannot be attributed
solely to persistent individual differences in criminal propensity nor solely to
state-dependent processes of change and adaptation to change. We conclude,
therefore, that continuity and change matter and that observed change can-
not be attributed to a process of self-selection. Our findings, therefore, are
more compatible with the theories of Sampson and Laub (1993; Laub and
Sampson 1993) and Nagin and Paternoster (1993, 1994), which recognize
the theoretical importance of stability but do not trivialize the possibility
that people can be profoundly affected by the changes in their lives.

Our reading of the evidence with respect to general vs. developmental
models of offending lead us to believe that the complexity inherent in devel-
opmental models is probably not necessary, though we remain open on
this important question. When separate models of criminal offending were
estimated for those with low and high criminal propensity (as measured by
age of onset), we found more similarities than differences. Most important,
we found no evidence that state dependent effects were more pronounced
within the group low in criminal propensity. This finding was robust with
respect to the cutoff point for the onset age of offending. It was also relatively
robust with respect to method. When product terms of age of onset by prior
offending were included in pooled models, the interaction terms were, with
one exception, insignificant. The exception was when the age of onset was
14 years old and younger and 15 years and older.”’ From our reading of

2As to why an onset age of 14 would be so critical relative to other ages, we can offer only
some conjecture at this point. It should be remembered that our data reflect the onset age
of adjudication. It may well be that a first adjudication by age 14 follows a substantial amount
of prior involvement in crime not captured by official statistics. Thus, adjudication by age
14 simply reflects the criminal justice system’s response to established antisocial behavioral
tendencies. Given our indicator of propensity, and the expectation that the causes of early
adolescent delinquency may reflect antisocial tendencies, it is not surprising that the effect of
prior arrest on future arrests is lower in this group of delinquents. In other words, adjudication
catches up with latent criminal propensity by age 14.

In contrast, the stronger state-dependent effect for official delinquents whose first adjud-
ication occurred at or after age 15 may coincide with time-specific criminogenic influences
such as a pronounced influence of peers as one becomes free of parental control, critical
period events (entering high school ), biological transformations in the transition to puberty,
and changes in social experiences (having sexual intercourse). In sum, the volatility of life
during adolescence may accentuate the negative effects of an arrest on future behavior, gener-
ating a strong state-dependent effect for those who onset later.
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developmental theory we have no reason for attributing particular signifi-
cance to those who onset by age 14. In view of this latter finding, however,
and the evidence in support of developmental theory from other research
discussed earlier in this paper, the jury may still be out on the importance
of unique pathways to criminal offending.

In sum, what is clear and noncontroversial is that evidence is mounting
that a mixture of both continuity and change are required to account for
long-term patterns in criminal offending (Nagin and Farrington, 1992a, b;
Nagin and Land, 1993; Sampson and Laub, 1993; Horney et al., 1995;
Farrington and West, 1995). We therefore dissent from the thoughtful posi-
tions of Gottfredson and Hirschi (1986) with respect to both the idea that
change is causally unimportant and its methodological implication that long-
itudinal research is unnecessary. Indeed, the findings from this research, and
other analyses leading to similar conclusions, could not have been derived
from cross-sectional studies. We believe that findings like ours have impor-
tant things to say for the refinement of criminological theory.
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