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Abstract
Purpose According to the Developmental Ecological Action Model (DEA) of the
situational action theory (SAT), changes in crime rates over the life-course are ex-
plained through personal (moral) maturation and socio-ecological selection. This
assumption is empirically tested by comparing results for the conditioning effect of
the principle of moral correspondence (as an essential part of SAT’s perception-choice
process) on crime rates for the transition from adolescence to adulthood.
Methods Comparing two waves of a German longitudinal study (CrimoC, 17 and 26
years old, n = 1738), a series of logistic and multinomial logistic regressions and
ensuing estimated transition probabilities capture the cross-sectional but also develop-
mental processes involved. Additionally, the CrimoC study offers a differential analysis
of offending scales, separating offenses into youth and adult crimes.
Results The principle’s conditioning effect on crime could be replicated at both times.
We can observe a general trend of individual transitions, which correspond to predicted
personal maturation and socio-ecological selection. The transitions correlate with the
expected reduction in crime rates over time. Males and females show comparable
results. The separation into different offending scales yielded tentative insights.
Conclusion We found stability in the mechanisms leading to crime as proffered by SAT
and DEA across time. Personal (moral) maturation and socio-ecological selection are
likely to be the driving forces behind reducing crime in adulthood. Future research
needs to explain in detail how life-course events influence these factors. Considering
adult crimes in the analysis is a promising endeavor that warrants further investigation.
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Introduction

The positive relationship between someone’s delinquency and peers’ delinquency is a
classic finding in criminology (Warr 2002; Haynie and Wayne Osgood 2005; Matsueda
and Anderson 1998; Warr and Stafford 1991). Also well-documented in the literature is the
effect of moral values on offending (Antonaccio and Tittle 2008; Piquero et al. 2016;
Schoepfer and Piquero 2006; Vazsonyi et al. 2001). Warr (2002) bridges these two
phenomena by dissecting the different possible angles through which peers influence
delinquency. Among these is the peer group as a moral universe (Warr 2002). He claims
that in longer-lasting social interactions, such as marriage, partnership, and also friendship,
“the moral ‘I’ is subsumed into the moral ‘we,’ and emerging rules of conduct become ‘our’
rules” (Warr 2002: 65). These rules can even supersede generally accepted norms not to
commit offenses. An “individual may know perfectly well what his parents, teachers, and
preacher say is right andwrong, and yet violate this without feelings of guilt if his fellows do
not condemn him” (Sherif and Sherif 1964: 182).

The peers’ moral support after an illegal act is committed functions mainly due to
the diffusion of moral pressure that individuals would receive from parents or other
guardians after committing a crime. Warr defines three mechanisms by which this is
achieved: “they [i.e., individuals] deflect (anonymity), dilute (diffusion of responsibil-
ity), or supplant (with an alternative code) the moral responsibility for illegal behavior”
(Warr 2002: 70) through association with their peers. These neutralizing strategies
through peers and their perceived moral codes are potent elements that can encourage
illegal behavior. We will argue with Wikström’s situational action theory (SAT;
Wikström et al. 2012) that peers provide a moral context in settings and, therefore,
constitute whether offending is considered a viable action alternative in a given
situation.

However, analyzing the National Youth Survey, Warr (2002) also informs on the
rather steep decrease in the importance of peer relations after its peak at age 17.
Therefore, the peers’ role in individuals’ lives follows a transitory development similar
to that of the general association between age and crime. This relationship (also known
as the age-crime curve) is well-documented and follows a related pattern in different
cultural contexts (Farrington 1986; Piquero 2008). One major conclusion of these
findings on the age-crime curve is that criminal behavior is on the rise until the age
of 16 and tends to decline after that (Sampson and Laub 2003). However, the processes
leading to this initial increase and subsequent decline are hotly debated. Defining crime
first and foremost as a moral action, Wikström sees personal (moral) maturation as a
cornerstone in explaining the drop in criminal involvement with age. He mainly argues
that with individuals developing less tolerance towards rule-breaking and being em-
bedded in adult roles, which require them to accept general norms, they invariably
become more selective with whom they associate and where. Therefore, they are
exposed to fewer opportunities and circumstances in which committing a crime is
considered a viable action alternative.

The timely overlap between these processes viewed through the analytical lens of
SAT is the focus of the current analysis. The theory explains crime through the
interaction of a person with the environment. The mechanism leading to whether an
act of crime is committed or not is represented by the perception-choice process,
instigated by a motivation or temptation to break a moral rule. So-called “causes of
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causes” (Wikström et al. 2012: 29) define the person’s properties, the environment, and
the selection processes involved that lead to specific people in specific environments
and specific actions. The Developmental and Ecological Action Model of SAT (DEA,
Wikström 2019) links changes on the macro-, meso-, and micro-level to intra-
individual changes of crime levels. This very deductive, analytical, and conclusive
framework makes it appealing to empirical researchers and has promoted a rich body of
literature.

Despite an accumulation of (mostly supportive) research on SAT, several scholars
(e.g., Hirtenlehner and Hardie 2016; L. Pauwels et al. 2018) have criticized that the
existing investigations were typically limited to particular parts of the general popula-
tion. The central corpus of research has investigated children and adolescents, while
only very few studies have applied SAT to more adult samples. However, if a theory
claims generality, its predictions should hold in a wide variety of contexts and, at the
same time, be able to also explain dynamic aspects of intra-individual development.
Studies so far including at least a more heterogeneous population and conducting
empirical tests on aspects of SAT are: (Antonaccio and Tittle 2008; Cochran 2015;
Gallupe and Baron 2014; Eifler 2015; Piquero et al. 2016; Hirtenlehner and Hardie
2016; L. Pauwels 2018; Song and Lee 2019). Recently, Craig (2018) found evidence
supporting the theory by applying it to a student sample and studying the effects on
white-collar crime.

Even less research has investigated SAT’s developmental characteristics.
Wikström (2009) analyzed yearly change scores for the age range from 12 to 16
to test for the theorized interaction effect between the propensity to commit crimes
and criminogenic exposure to crime involvement. Bruinsma et al. (2015) analyzed
the cross-lagged effects of SAT’s predictions within data of a cohort sequential
design study on two cohorts of adolescents. Three waves started at ages 12 and
13, with the second wave at ages 14 and 15, and finally ending in the third wave
at ages 17 and 18. Research analyzing changes from an adolescent to an adult
sample with SAT is missing entirely. As a third and only very recent publication,
Chrysoulakis (2020) translated DEA’s propositions concerning the connection of
development in personal morality and criminogenic exposure to delinquent peers
into a latent growth model (LGM)—limiting the analytical sample to three waves
during early adolescence. He found that if individuals developed less tolerance
towards criminal infringements, the level of criminogeneity through peers shrank
and vice versa.

With regard to the empirical lack of research concerning a developmental
perspective of SAT beyond adolescence, the current study applies SAT’s
principle of moral correspondence within DEA as the proposed framework to
analyze intra-individual changes in offending between adolescence (age 17) and
adulthood (age 26). Thus, it contributes empirical evidence to an ongoing
scientific debate regarding SAT’s predictions from a developmental and life-
course perspective.

Situational Action Theory

P. O. Wikström introduced SAT at the beginning of the century (Wikström 2004,
2006; Wikström et al. 2012). It soon garnered support in parts of the
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criminological community as it claims to be a general theory of crime (Wikström
2006) and also addresses shortcomings in earlier criminological theory-building,
including (1) a lack of general understanding of what crime is; (2) failure to
specify an adequate action theory for crime involvement; (3) failure to explain the
convergence of individual and setting; and (4) failure to analyze how the role of
broader social conditions (macro-factors) shapes the process of crime causation.

SAT addresses these issues in the following manner: (1) crime is not so much
defined as whether or not an action is deviant in the sense of unwritten social
norms. However, acts of crime are explicitly defined as acts that break moral
rules of conduct stated in law (Wikström et al. 2012: 11). Thus, SAT circum-
vents any discursive issues deriving from cultural contexts. (2) SAT explains the
advent of action as a cognitive process leading up to it, therefore predicting
criminal behavior within a given situation. Action is defined as bodily move-
ment, or a sequence of bodily movements, under the person’s guidance and,
therefore, a willful act (Wikström et al. 2012: 15). (3) The theory addresses the
question of how specific people end up in specific settings. The interaction
between an actor and his/her environment creates a situation that constitutes
the individual’s perception of action alternatives and the process of choice
(Wikström et al. 2012: 15). Finally, SAT strives for (4) integration of micro-,
meso-, and macro-structures where the latter shape the conditions of the former
two. Thus, they are also referred to as the “causes of the causes” (Wikström
et al. 2012: 29).

In his theory’s previous tests, Wikström asserts that panel data are not necessary to
test situational theories (Wikström et al. 2012). However, being a general theory, SAT
needs to explain noticeable intra-individual changes in offending through time. In his
Developmental Ecological Action Model of SAT (DEA) (Wikström 2019), Wikström
depicts three principles of how changes on the macro-level influence the meso- and,
consequently, individual offending, while the direct mechanism of crime causation at
the micro-level remains stable.

As these DEA-principles reside on SAT-principles, we will turn to the latter first.

The Perception-Choice Process

In SAT, morals gain a central role in explaining crime, as “acts of crime are defined as
acts that break moral rules of conduct stated in law” (Wikström et al. 2012: 11).
Wikström defines a moral rule as “a rule of conduct that states what is the right or
wrong thing to do (or not to do) in a particular circumstance” (ibid.). Guilt and shame
enforce moral adherence within an individual. These feelings can be induced by
personal reflection or through others. Therefore, according to SAT, what the right or
wrong thing to do in a situation depends on the interaction of internal and external
factors.

Either temptation or provocation triggers a motivation to break a moral rule,
which instigates the perception-choice process. This process is initiated and
guided by the interaction between a person’s crime propensity (i. e., the conver-
gence of personal morals with corresponding moral emotions and self-control) and
criminogenic exposure (i. e., settings in which the perceived moral norms and
their perceived levels of enforcement or lack thereof encourage breaches of rules
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of conduct stated in law) (Wikström et al. 2012)1. As the name suggests, this
process involves two parts: first, a cognitive process that decides on the possible
action alternatives (perception). Second, specific rules guide the process of moral
choice for or against an action (choice).

In most parts of our lives, we do not consciously weigh action alternatives because most
of our daily reactions in a situation are assumed to be habitual (Wikström and Treiber 2007:
246). “[H] abits are essentially created by repeated responses to familiar circumstances”
(ibid.). This definition is similar to how the authors define action tendencies: “[they] refer to
classes of voluntary and involuntary action that function in the service of a person’s goals,
motives and concerns within any given context” (Mascolo and Fischer 2015: 118). Cogni-
tive processes filter according to these responses and create rules of choice. A specific filter is
the so-called moral filter (Wikström et al. 2012: 24) (see Fig. 1). This cognitive process
determines the action alternatives an individual perceives as right or wrong in a specific
setting. It balances the individual’s moral standards and the perceived morality induced by
the setting. Behavioral response to a potential motivation to break a moral rule occurs in a
habitual (meaning non-deliberational) manner if both the individual’s morals and the norms
of the setting allow or prohibit a rule-breaking concurrently (principle of moral correspon-
dence) (Wikström 2010: 233). Familiarity with the setting and its circumstances are vital
factors that trigger habitual or deliberational action (Wikström 2009: 254).

However, suppose either the morality of the setting or the individual permits
breaking a moral rule while the other prohibits that result. In that case, the moral filter
fails to produce an automatic response. The individual is in a moral conflict. Subse-
quently, rule adherence depends on a deliberational process in which internal and
external controls weigh on the decision to break a moral rule (Wikström and Treiber
2007: 245). SAT precisely predicts which control capabilities (i.e., internal or external)
are relevant depending on how the moral filter failed to produce an automatic response
(i.e., the principle of conditional relevance of controls): On the one hand, internal
controls (e.g., self-control capabilities but also emotions such as guilt and shame) are
relevant if the setting’s cues convey to the individual that giving in to the motivation
can be considered a viable option, while one’s moral standards contradict that. Self-
control capabilities are a specific means of adhering to one’s own moral rules in the
face of adversity. On the other hand, external controls (e.g., the setting’s capability to
deter somebody from breaking a moral rule) are only relevant if the individual’s
morality permits the rule-breaking. In contrast, the implied setting rules contradict it
(Wikström and Treiber 2007: 245).

After reviewing the mechanism by which SAT assumes crime to happen, the
following section introduces the extended developmental model, which awards SAT
a life-course perspective.

The Developmental Ecological Action Model (DEA)

Wikström states three principles in his Developmental Ecological Action Model (DEA)
(Wikström 2019) that link macro-level changes with those on meso- and micro-levels.
These principles are: (1) stability of crime involvement goes hand in hand with the

1 More precisely, Wikström defines criminogenic exposure "as dependent on their time spent unsupervised
with peers in areas with poor collective efficacy and their friends' crime involvement" (ibid.: 253)
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processes at work in its causation; (2) the drivers for these processes are subject to
psychological maturation and socio-ecological processes of social and self-selection;
and (3) the explanatory processes are dependent on cultural and structural features of
society (Wikström 2019: 5).

Connecting these principles with the previous outset of the theory, we can deduce
that: (1) whether someone (e.g., a female) continues to see breaking a moral rule as a
viable option or not and act on it is due to the same process, whether she is an
adolescent or adult. This process is the perception-choice process. The causes that
affect this process drive the change in criminal propensity. (2) Increasing or decreasing
an individual’s likelihood to break a moral rule with age is subject only to personal
maturation (or a lack thereof) and whether she (i.e., the individual) herself or her
surroundings change the level of criminogenic exposure. For instance, she might start
to exclusively spend time with colleagues at work who exhibit a very high level of
abiding by the law. Several reasons might induce this specific association. For example,
her adult self-image requires this, or her work is so time-demanding that she does not
socialize with anybody else. Put more formally: on the one hand, personal maturation
refers to enabling or restricting circumstances of participating in time- and place-related
activities. On the other hand, the socio-ecological processes refer to preferences and
agency-related choices—both within the constraints of enabling or restricting circum-
stances (Wikström 2019: 9). (3) The “causes of the causes” (society’s social structure)
finally are the factors that shape this personal maturation and these socio-ecological
processes. Social markers such as age, gender, and social class embed the individuals in
their circumstances. A change in said markers rearranges the limits the circumstances
impose, but it also shapes the extent to which preferences and agency develop
(Wikström 2019: 9). Figure 2 emphasizes that the change processes happen on the
psycho-social level for crime propensity and socio-ecological level for criminogenic
exposure. In contrast, the process leading to action remains stable and is only influ-
enced indirectly.

For this paper’s scope, we will forego the “causes of the causes” and only focus on
the predicted mechanism’s stability in the perception-choice process, personal maturity,
and the underlying selection processes through time. To continue inspection of these

Fig. 1 Flowchart of SAT’s perception-choice-process
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points, we presume the following for the developmental process: with entering the
period of adulthood, individuals are placed in the new roles of adults. Wikström refers
to social roles in general terms as “rule- and resource-distribution-based circumstances”
(Wikström 2019: 10). These new roles require adults to develop norms that instigate
adherence to the law via, e.g., work ethics or responsibilities as heads of families (see
Mulvey et al. 2004). Moreover, adulthood provides individuals with fewer options to
enter settings with potentially criminogenic qualities via social and self-selection.

Hypotheses

Wikström and colleagues assert that “crimes tend to be committed by certain kinds of
people, and to be concentrated in certain kinds of places” (Wikström et al. 2012: 323).
This claim enforces the rule of moral correspondence. We can distinguish roughly two
perception-choice patterns to a motivation to break a moral rule. On the one hand,
certain people will find themselves more likely in situations where their personal and
the perceived contextual moral rules concur (either with high or low ratings for both).
We can expect a non-deliberational response with a high likelihood that could be either
crime or no crime, depending on the concurrent level of each element.

On the other hand, different kinds of people will have a higher chance of being
confronted with situations where personal and perceived contextual moral rules di-
verge. A deliberational process begins that moral emotions and both internal and
external controls influence strongly. A more complex stochastic process underpins
the choice for or against breaking a moral rule2.

Given these assumptions, we can derive three groups of people that should show
either a very high, an intermediate, or a low likelihood of breaking a moral rule (i.e.,
committing a crime). Granted that both personal and the perceived moral context are
permissive of breaking moral rules, individuals belong to the crime group, and their
likelihood to commit a crime, should be the highest. Conversely, if both moral filter
elements prohibit this, individuals belong to the no crime group, and their criminal

2 We would like to point out that this depiction of only two categories for each element is the simplest way to
represent the moral filter, rather than three categories (high, medium, and low) or even the continuous case.
This reduction in complexity comes at the cost of losing variance and the opportunity to model the underlying
processes more finely grained. Conversely, results are much easier to interpret and understand.
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Fig. 2 The drivers of stability and change in people’s crime involvement according to the DEAmodel of SAT
(based on Wikström 2019)
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tendencies, should be the lowest. A deliberation group remains in which the individ-
uals’ personal and the perceived moral context diverge. As there is no compelling
theoretical reason for the subsequent analysis to consider permissive–non-permissive or
non-permissive–permissive groups separately, they will remain pooled together. The
“deliberation” group’s level of criminal activity is expectedly between that of the other
two groups (Hypothesis 1).

The dynamic component in DEA’s predictions are twofold: firstly, the situational
mechanisms remain stable, and therefore, also our strategy to group individuals should
remain stable across time. Secondly, a decline in general delinquency is attributable
solely to the declining number of individuals finding themselves in morally ambiguous
or crime-supporting situations. As described above, personal maturation and socio-
ecological pressure to conform to moral rules are the driving forces for change.
Therefore, we can expect to find more individuals in the “crime”—or “delibera-
tion”—group at earlier stages of life (i.e., adolescence) than in later ones (i.e., adult-
hood). Concurrently, we expect to see a transition from criminally higher burdened
groups to less burdened ones (i.e., from the “crime” to the “deliberation” or “no crime”
group, and from the “deliberation” to the “no crime” group). We do not assume a
sudden clustering of all individuals in the “no crime” group at age 26 because entering
adulthood might reduce the risk of committing a crime but certainly does not eliminate
it. It is also improbable that everyone follows the same maturation trajectory or is
embedded in the same socio-ecological processes. Also, a gradual transition is more in
line with a developmental/ life-course perspective. Transitions in the opposing direc-
tions are not very likely but should be observable as we are dealing with stochastic and
not deterministic processes (Hypothesis 2).

Furthermore, we could assume that the likelihood to offend while belonging to the
“crime” or “deliberation” group is higher during adolescence than adulthood. Given the
described dynamics of change, adulthood should expose individuals less likely to
settings with a motivation to break a moral rule or where they see it as a viable action
alternative. In contrast, we argue that an opportunity structure, which is more appro-
priate for adulthood, could eventually give rise to motivations and criminogenic
exposure and go hand in hand with increased offending rates. The data used for the
empirical analysis provides the unique opportunity to compare rates of youth—but also
adulthood—related offenses within the perception-choice process across points in time.
Following SAT’s predictions of the processes’ stability, we assume that the groups’
proposed order according to their offending levels should not change given different
sets of potential infringements (Hypothesis 3).

Analytic strategy

Hypothesis 1, the predicted interactional effect of peers' personal and perceived
morality on crime rates, can be tested within each cross section with a logistic
regression model (Agresti 2002). It estimates standard errors and also the statistical
significance of a predictor. Regression weights (or in the case of logistic regression:
log-odds) are estimates relative to a reference group. In our analysis, this is “no crime.”
Suppose the predictions on the rate of offending per group are valid for the population.
In that case, the log-odds of “crime” and “deliberation” should be statistically different
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from those of “no crime.” They should also indicate a higher likelihood of committing a
crime. Furthermore, these weights should also reflect the proposed ordering so that
being in the “crime” group corresponds with a higher risk to commit crime than being
in the “deliberation” group. As in the following tests, we split the sample into male and
female participants and conduct tests separately to account for the gender gap in
offending (De Coster et al. 2012).

Hypothesis 2 aims to test the transitioning predictions among the three groups
between points in time. While logistic models yield results for a binary outcome
variable, multinomial logistic models (Agresti 2002) can consider an unordered cate-
gorical outcome with more than two categories, like our grouping variable. The
grouping at age 26 is the dependent variable. These models yield standard errors and
predict probabilities for transitions. The predicted transition probabilities from each
group at age 17 to age 26 are estimated separately for gender and whether a person had
committed a crime at age 17 and then again at age 26, providing three layers in total
(see Table 6). Having an already relatively small male population, we anticipate two
problems with the applied models: first, estimation problems might occur due to sparse
cell distributions, leading to non-interpretable boundary values (i. e., converging
towards infinity). Second, ensuing large standard errors for sparse cells require consid-
erably large effects, which are not likely to be found, to be flagged as significant.
Therefore, we will refrain from interpreting statistical tests. Instead, we describe the
general trends found in the predicted probabilities. The regression results and tests of
statistical inference can be found in the Appendix.

Hypothesis 3 assumes that groups’ ordering is independent of the types of crimes
used for the offending scale. The logistic and multinomial logistic regression models
are estimated with different crime compositions at age 26 to compare results.

Data

The German prospective panel study “Crime in the Modern City” (Crimoc; Boers et al.
2010; Seddig 2014, 2016) provides the current analysis data. It is funded by the
German Research Foundation and started in 2002 with the first representative survey
targeting all seventh-grade pupils in Duisburg (Germany; approximate population then:
500,000). A continuous decrease in the heavy industry characterizes the city since the
1970s. It experiences corresponding social transformations. Out of 57 schools, 40
agreed to participate in the study. 3,910 pupils remained in the sample, approximating
61% of the population of Duisburg’s seventh-grade pupils (51% male; mean age: 13.0
years). Three thousand four hundred eleven individuals participated in the first wave.
The study includes 13 waves of annual (from age 20 onwards only biannual) cross-
sectional surveys of respondents until 30. It spans the age period of early adolescence to
early adulthood. We decided to compare our modeling results for the phases when
CrimoC respondents were in their late adolescence (average age is 17) and at the end of
emerging adulthood (average age is 26; Arnett 2000). Both ages mark the end of a
period and a transition to another one.

From the original data of the entire panel, 1738 individuals participated at both
points in time. 38% are male and 62% female. Compared to the first wave with a
relatively equal distribution of gender, panel attrition led to a considerable decrease of
male participants over time. By keeping the individuals equal at both times, gender will
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not confound the comparison’s test results. Tests within the cross section, nevertheless,
will control for gender.

The design of panel studies incorporates the risk that subjects with characteristics,
which researchers may be interested in, might drop out not randomly (Thornberry et al.
1993). A sensitivity analysis of how attrition in the entire panel of this study affects
crime prevalences in the selected subset of waves revealed that participants of both
waves reported fewer crimes at both points in time than the cross-sectional average at
either wave. Consequentially, this reduces the magnitudes of effect sizes for the test of
the principle of moral correspondence within the most crime-prone group while not
affecting the direction of effects. The distribution of the grouping regarding the
principle of moral correspondence is less affected by drop-outs. Necessarily, analyses
concerning the effects of transitioning can only be conducted on those present at both
points in time. In this case, we cannot empirically assess the effect of attrition. As the
sensitivity results do not imply different conclusions regarding the test of the principle
of moral correspondence, we draw on the selected subset as the empirical base for all
analyses.

Measurements

An ideal test of SAT would take into consideration that “propensity and exposure have
to come together in time and space to create an incitement to commit an act of crime”
(Wikström 2009: 259). Hardie (2019) differentiates between statistical interaction
(dependence) and situational interaction (convergence)—an essential differentiation
of what kind of test to perform on SAT with given data and how to interpret the
results. With the data for the current study, an entire model of the perception-choice
process with the differential functioning of controls is not feasible, nor is it a test of
convergence. However, a separate test of dependence on the rule of moral correspon-
dence with certain restrictions is possible.

These restrictions pertain to a primary assumption that is taken for granted in general
population surveys that test SAT: “Individuals with strong conforming moral beliefs
generally face settings in which breaking the law is at least not normative” (Kroneberg
and Schulz 2018: 62). We would further this argument by stating that the same should
hold for the opposite constellation: that individuals with weak conforming moral beliefs
are more likely to face settings where breaking the law is at least a viable option.
Findings of studies using Space-Time Budget data support this assumption: Wikström
et al. (2012) and Wikström et al. (2018) found that crime-prone people commit their
criminal acts when in criminogenic settings as defined by SAT.

While the theory precisely defines personal morality (i.e., tolerance towards break-
ing moral rules) and has corresponding measures in the CrimoC study, we have to
introduce further assumptions for a measure of criminogenic exposure, being a situa-
tional measure. Criminogenic exposure depends on the moral context of a setting, the
(law-relevant) moral norms, and the potential to enforce them (Wikström et al. 2012:
141). From these three elements, we consider the moral context very significant to
study the rule of moral correspondence. Originally, collective efficacy was intended to
measure the moral context of a setting (Wikström et al. 2012: 143), but as the authors
themselves claim, it more precisely appraises potential enforcement level.
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However, Wikström (2010: 222) mentions that a “measure of the strength of a moral
rule that applies to a setting is the degree to which it is shared [… ] by those taking part
in the setting”. Hardie (2019) proffered evidence that persons influence a setting not
exclusively through their physical presence but also via their psychological represen-
tation in the individual’s mind. Peers can be seen as an essential reference group with
whom the respondents (aged 17 and 26 years) spend a substantial portion of their
leisure time. We conclude that their perceived appraisal of what is right or wrong
should be a cornerstone of the perceived moral context, independent of whether they
are physically present or not. Moreover, the time spent with peers in criminogenic
environments is potentially higher for adolescents than for adults. However, it is
reasonable to assume that adults’ embeddedness in adult roles makes them prone to
take environmental cues more seriously. They are also likely to consider more seriously
what others might think about their actions.

Personal moral rules/morality: Morality measures the level of tolerance towards
moral rule-breaking. The scale of generalized morality in Wikström’s PADS+ study
was composed of 14 moral infractions. These were categorized into minor, major, and
substance use infractions. In the current study, a composite measure of six items evalu-
ating potential wrongdoings measures generalized morality: those concerned shoplifting,
assault without a weapon, provocation/intimidation, theft out of vehicle, and extortion.
We excluded items (e.g., selling drugs) that showed a lack of internal consistency. The
survey asked respondents: “Not every criminal act is perceived as equally serious; some
are regarded as rather harmless.What do you think?”The respondents answered on a five-
point Likert scale ranging from “totally harmless” (= 1) to “very bad” (= 5). Scale
reliability reached alpha = 0.8 at age 17 and alpha = 0.82 at age 26.

The setting’s moral context: “[T] he moral rules that apply to the setting”
(Wikström 2006: 90, originally, Wikström et al. 2012) define the moral context
of the setting. We chose the measure of peers’ perceived morality over delin-
quent acts committed by peers, which is the more common operationalization
(see Wikström et al. 2012). We followed this rationale because (1) the former
represents in our understanding the internalized and perceived moral rules that
apply to a setting and (2)—from a more practical point of view—the latter was
only available for the survey of 26 year olds. The scale asks respondents:
“What do you think, how would your friends react, if you committed one of
the following acts? My friends would think [offense] to be … “. The actions
under evaluation were the same offenses as in the personal moral rules scale
(i.e., property damage, theft, and drug-related offenses). The response categories
for the items again ranged from “totally harmless” (= 1) to “very bad” (= 5).
Scale reliability reached alpha = 0.85 at age 17 and alpha = 0.84 at age 26. It
is important to note that this scale may be biased: adolescents may overestimate
the similarity between their and their peers’ rule-breaking behavior (Bruinsma
et al. 2015).

Groups of moral correspondence: The three groups, “crime,” “deliberation,” and
“no crime”, are a combination of the scales of personal morality and the perceived
morality of peers. The sum scores of each are split into two parts using the scale’s
midpoint as the cut-off value. We preferred this method over splitting at the median
because it ascertains an equal anchoring point for both times. Furthermore, we also
believe that the midpoint represents an edge to separate the groups more accurately
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(Kroneberg and Schulz 2018). Most people generally show less tolerance towards rule-
breaking, which produces a skewed measurement. Individuals with only a relatively
low tolerance (unlikely to see crime as a viable action alternative) would be conflated
with those having a high tolerance (crime-prone individuals) if their score falls short of
the median. Conversely, the scale’s midpoint might create less evenly distributed
categories, but their distinction is more pronounced. Finally, combining two dichoto-
mous variables yields four groups effectively, but the two ones with diverging morals
(high-low or low-high) are combined into one group (deliberation), as mentioned
earlier.

Crime involvement: CrimoC elicited information on a wide selection of offenses. On
the one hand, there are such that already offer adolescents opportunities to break the
law, such as vandalism (tagging graffiti, scratching, and general vandalism), drug-
selling, property offenses (machine theft, shoplifting, bicycle theft, auto theft, theft out
of vehicle, burglary, other thefts, and accepting stolen goods), and violence (aggravated
assault without a weapon, aggravated assault with a weapon, purse snatching, and
robbery). These will be referred to as youth crimes.

On the other hand, the study gradually elicited information on items which are more
suited for an adult opportunity structure, such as traffic offenses (driving without a
permit, hit and run, drunk-driving), partnership violence, work-related offenses (illegal
employment, illegal advantage over employer, and illegal advantage for employer), and
fraud (false claims towards insurance or public agency, tax evasion, false representation
for sales of goods, selling goods without intent to deliver, fraudulent inducement to
contract). These will be referred to as adult crimes. A combination of both youth and
adult crimes are the total crimes. At age 17, respondents reported only about the youth
crimes, at age 26, on all items.

To examine the effect of the rule of moral correspondence on crime involvement and
to monitor corresponding transitions between the points in time, an aggregated index of
yearly prevalence was created, measuring whether respondents had committed any of
the offenses mentioned above (= 1) or none at all (= 0). For age 17, we created a scale
with available youth crimes, at age 26, one for youth, adult, and total crimes. We also
favor prevalence over variety or frequency scores because the current analysis focuses
on whether or not people choose crime as a viable action alternative or not, rather than
how intensely they commit these acts. Thus, we also circumvent complex statistical
procedures for highly skewed variables.

Results

Descriptives

Table 1 and Table 2 show the distribution and correlations of key model variables.
Prevalence averages at both times are below 0.2. The mean drops to 0.05 for youth
crimes at age 26, but adult crimes reach approximately the same level as youth crimes
during age 17. The descriptive distribution of groups among the two waves indicates an
expected considerable shift from the assumedly criminally more burdened groups
(“crime” and “deliberation”) to the less burdened “no crime” group.
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The correlations between personal and peers’ morality are relatively strong within
points in time (0.662 at age 17 and 0.736 at age 26). The concepts are also stable over
time (0.484 for personal and 0.430 for peers’ morality). We also included a scale
measuring peer delinquency to show that peers’ morality and this concept are strongly
correlated (− 0.500). During both waves, all crime indices correlate negatively with
either personal morality or morality of peers. This correlation is stronger for those aged

Table 1 Descriptive statistics of key variables

Age Variable N Mean Median Sd Skew Kurtosis alpha

17 Own morals 1708 3.9 4 0.72 − 0.82 0.98 0.79

Peers’ morals 1700 3.62 3.67 0.93 − 0.5 − 0.26 0.76

Crime group 166 (9.8%)

Deliberation group 382 (22.6%)

No crime group 1143 (67.6%)

Youth prev. 1723 0.19 0 0.39 1.62 0.62

26 Own morals 1735 4.19 4.33 0.6 − 0.82 0.91 0.86

Peers’ morals 1725 4.21 4.33 0.71 − 1.11 1.38 0.83

Crime group 46 (2,7%)

Deliberation group 118 (6,8%)

No crime group 1560 (90.5%)

Youth prev. 1738 0.05 0 0.21 4.24 15.97

Adult prev. 1738 0.18 0 0.38 1.69 0.85

Total prev. 1738 0.19 0 0.39 1.56 0.44

Youth prev. prevalence for youth crimes; Adult prev. prevalence for adult crimes; Total prev. prevalence for
total crimes

Table 2 Correlation coefficients (Spearman) of key variables

Age 17 26

pers peers youth_c pers peers delpeer youth_c adult_c total_c

17 pers 1.000

peers 0.662 1.000

youth_c − 0.279 − 0.292 1.000

26 pers 0.484 0.387 − 0.195 1.000

peers 0.410 0.430 − 0.166 0.736 1.000

delpeer − 0.210 − 0.253 0.192 − 0.348 − 0.500 1.000

youth_c − 0.061 − 0.095 0.186 − 0.112 − 0.143 0.144 1.000

adult_c − 0.118 − 0.117 0.170 − 0.164 − 0.177 0.161 0.291 1.000

total_c − 0.123 − 0.131 0.190 − 0.172 − 0.193 0.178 0.457 0.950 1.000

pers. personal moral beliefs; peers peers’ moral beliefs; youth_c youth crimes; adult_c adult crimes; total_c
total crimes
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17 (− 0.279 and − 0.292) than those aged 26 (ranging between − 0.112 and − 0.193,
depending on the scale composition).

Results for Hypotheses 1 and 3

At age 17, both males and females show a conditioning effect of the group they are
assigned to relative to the “no crime” group (see Table 3). Estimates are log-odds, and
their interpretation can be unwieldy. The exponentiated log-odds (i. e., odds-ratios) are
easier to understand. They signify how much more or less likely the occurrence of
crime is for a group relative to “no crime.” For instance, males in the “crime” group
have a 4.92 higher chance of committing a crime than those in the “no crime” group.

For both genders, odds-ratios for the “crime” group are higher than for the “delib-
eration” group—females in the “crime” group exhibit even higher odds-ratios than their
male counterparts. The exponentiated estimates of constants (0.22 for males, 0.1 for

Table 3 Logistic regression results of four models (different crime indices) for crime prevalence regressed on
group, conditioned on gender with “no crime” as reference group

Age Model Gender Covariate Est (SE) p value Odds-ratio

17 Youth Male Delib. (17) 0.801 (0.204) 0 2.23

Crime (17) 1.594 (0.244) 0 4.92

Constant − 1.515 (0.143) 0 0.22

Female Delib. (17) 0.807 (0.237) 0.001 2.24

Crime (17) 1.854 (0.288) 0 6.39

Constant − 2.340 (0.124) 0 0.1

26 Youth Male Delib. (26) 1.175 (0.396) 0.003 3.24

Crime (26) 1.613 (0.468) 0.001 5.02

Constant − 3.000 (0.201) 0 0.05

Female Delib. (26) 0.608 (0.620) 0.327 1.84

Crime (26) − 6.117 (32.952) 0.853 0

Constant − 3.271 (0.167) 0 0.04

Adult Male Delib. (26) 0.404 (0.284) 0.155 1.5

Crime (26) 0.954 (0.361) 0.008 2.6

Constant − 1.359 (0.106) 0 0.26

Female Delib. (26) 0.197 (0.399) 0.621 1.22

Crime (26) 1.196 (0.633) 0.059 3.31

Constant − 1.755 (0.089) 0 0.17

Total Male Delib. (26) 0.494 (0.273) 0.07 1.64

Crime (26) 1.193 (0.353) 0.001 3.3

Constant − 1.250 (0.103) 0 0.29

Female Delib. (26) 0.413 (0.368) 0.262 1.51

Crime (26) 1.134 (0.633) 0.073 3.11

Constant − 1.694 (0.087) 0 0.18

Delib. deliberation
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females) suggest that more males in the “no crime” group offended than females,
reducing the ratio in this group, signifying the gender gap in delinquency.

At age 26, with youth crimes as the dependent variable, the constants for both
genders (0.05 for males, 0.04 for females) indicate low prevalence rates for “no crime.”
The separation into groups only has significance for males. Thus, the difference
between the groups among females is negligible. Conversely, among males, the
ordering of odds-ratios is still as predicted. The prevalence of adult crimes in the “no
crime” group (0.26 for males, 0.17 for females) is relatively high. The distinction
between “no crime” and the other groups is only significant for males in the “crime”
group. Adult crimes—most of which could be considered less severe than those in the
cluster of youth crimes—seem to be generally committed independently of the inter-
action between personal morality and peers’ perceived morality as operationalized with
the given scales. The analysis with total crimes reflects results of the two previous ones:
prevalence rates for the “no crime” group are relatively high (0.29 for males and 0.18
for females), and the distinction between groups is only significant among the male
population.

In conclusion, the interaction between personal morality and peers’ perceived
morality—representing SAT’s rule of moral correspondence—explains male and fe-
male offending during adolescence. Youth crimes’ prevalence rates are considerably
lower during adulthood, thus reflecting DEA’s assumptions of less exposure to
criminogenic environments and motivation or temptation to offend, while SAT’s
assumptions still hold. However, adult crimes are more pervasive among both genders
and do not follow the expected distinction among groups. This finding strongly
suggests that these crimes are either so ubiquitous that the rule of moral correspondence
is irrelevant, or the moral filter, as captured in the current operationalization, needs to
be more granular. We will address this issue further in the Discussion section.

Results for Hypotheses 2 and 3

We split the following analysis into two parts: First, we estimate a multinomial
regression model without the information of prevalence at either point in time. By
omitting the information on continuity of offending and how this influences the
probabilities, we can focus on the transition between groups and genders. (2) In a
second step, we increase the complexity and include offending at both times. As
mentioned in the Methods section, we refrain from details about model results and test
outcomes and only present transition probabilities. Therefore, interpretations are strictly
descriptive.

As mentioned in the previous section, the grouping procedure might not adequately
capture adult crimes and the corresponding moral tolerance. Therefore, we forego to
present adult or total crimes and concentrate on youth crime offending results.

Comparing distributions of groups at both times already indicated an overall shift in
the expected direction from more burdened groups (“crime” and “deliberation”) to “no
crime.” While these numbers are already compelling, predicted transition probabilities
derived from a multinomial regression model give a more detailed analysis. As shown
in Table 4, all parameters are significant except the coefficient for “crime” (26)
regressed on “deliberation” (17). The regression coefficients of this type of model are
hard to interpret. They can be better understood through a matrix of predicted transition
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probabilities, as is shown in Table 5. The mentioned non-significant parameter refers to
the difference between a transition from “deliberation” (17) to “crime” (26) (probability
= 0.021) and that from “no crime” (17) to “crime” (26) (probability = 0.048). This
difference is non-significant.

Considering the overall movement pattern for both genders, any group transition at
age 17 has the highest chance of “no crime” (probabilities from 0.974 to 0.610). Values
on and below the diagonal are higher than above, which indicates that a transition to a
more burdened group is possible. However, it is less likely than in the opposing
direction or if individuals remain in the same group. As predicted by the gender gap
in delinquency, males’ probabilities of remaining in or moving among more burdened
groups are higher than females. Similarly, although relatively small, movements
towards more burdened groups are more likely to occur among males than females.

Another issue concerning developmental transitions relates to how probabilities are
affected if previous and current offending enter the model. Table 6 refers to these
conditioned transition probabilities for youth crimes at age 263.

Regarding the results for males in Table 6 (prevalences for youth crimes at age 26),
committing no crime at either time (0 0) coincides with the lowest chance to remain in
more burdened groups or escalate towards these. For example, the chances to end in “no

Table 4 Multinomial regression results of group (age 26) regressed on group (age 17) and conditioned on
gender with “no crime” as reference group

Model Covariate Delib. (26) Crime (26)

Male Delib. (17) Est (SE) 0.768 (0.308) 0.912 (0.502)

p value 0.013 0.069

Odds-ratio 2.16 2.49

Crime (17) Est (SE) 1.694 (0.333) 2.431 (0.474)

p value 0 0

Odds-ratio 5.44 11.37

Constant Est (SE) − 2.669 (0.226) − 3.768 (0.382)

p value 0 0

Odds-ratio 0.07 0.02

Female Delib. (17) Est (SE) 1.044 (0.386) 3.028 (1.122)

p value 0.007 0.007

Odds-ratio 2.84 20.66

Crime (17) Est (SE) 2.348 (0.396) 4.651 (1.091)

p value 0 0

Odds-ratio 10.47 104.66

Constant Est (SE) − 3.670 (0.226) − 6.666 (1.001)

p value 0 0

Odds-ratio 0.03 0

Delib. deliberation

3 Table 6 lacks two models for the female part, caused by empty cells for females with the offending patterns
(1 1 and 0 1).
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crime” for any group are highest in this model. Having reported an offense at least at age
26 (1 1 or 0 1) correlates with a relatively high risk of remaining in the “crime” group
(0.400 and 0.500). Furthermore, continued offending (1 1) coincides with the highest
chances of escalating towards or remaining in more burdened groups, supporting the

Table 5 Predicted probabilities for transition between groups at ages 17 and 26, conditioned on gender

Age 26

Model Group No crime Delib. Crime

17 Male No crime 0.915 0.063 0.021

Delib. 0.829 0.124 0.048

Crime 0.610 0.230 0.160

Female No crime 0.974 0.025 0.001

Delib. 0.910 0.066 0.024

Crime 0.714 0.190 0.095

Delib. deliberation

Table 6 Predicted probabilities for transition between groups at ages 17 and 26, conditioned on gender and
criminal involvement at ages 17 and 26 (youth crimes)

Age 26

Gender Model (prev. 17 26) Group No crime Delib. Crime N (%)

17 Male (1 1) No crime 0.750 0.250 0.000 23 (3.48)

Delib. 0.500 0.250 0.250

Crime 0.100 0.500 0.400

(0 1) No crime 0.917 0.083 0.000 19 (2.88)

Delib. 1.000 0.000 0.000

Crime 0.500 0.000 0.500

(1 0) No crime 0.909 0.091 0.000 167 (25.30)

Delib. 0.780 0.153 0.068

Crime 0.605 0.186 0.209

(0 0) No crime 0.919 0.054 0.027 451 (68.33)

Delib. 0.862 0.109 0.029

Crime 0.727 0.227 0.045

Female (1 0) No crime 0.918 0.066 0.016 111 (10.44)

Delib. 0.960 0.040 0.000

Crime 0.550 0.250 0.200

(0 0) No crime 0.982 0.018 0.000 912 (85.79)

Delib. 0.897 0.074 0.029

Crime 0.769 0.179 0.051

Model: the coding (0 1) would indicate no prevalence at age 17 but at age 26

Delib. deliberation
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claim of a conditioning effect of the rule of moral correspondence on delinquency. The
two female transition patterns are similar to those of their corresponding male ones.

Given a desisting pattern (1 0), individuals of the “crime” group show a tendency to
remain in this group (0.209 for males and 0.200 for females).

Discussion

At the outset of this study was the question of how self-reported measures of personal
morality and perceived peer morality in a German sample reflects SAT’s rule of moral
correspondence and its effect on the rate of offending. Furthermore, we looked into the
theory’s developmental mechanisms by comparing where it would position individuals
according to the perception-choice process at ages 17 and 26.

Three testable hypotheses were derived: (1) does a grouping of individuals accord-
ing to the rule of moral correspondence coincide with the likelihood to commit crimes
during either adolescence or adulthood? (2) Does the well-researched fact of declining
delinquency rates after adolescence coincide with a general transition from criminally
higher burdened to less burdened groups—as proposed by DEA? A positive answer to
both questions would add to the validity of SAT’s and, ensuing, also DEA’s claim that
a developmental process affects personal and environmental factors, while the mech-
anism of how these together cause breaking a moral rule remains constant. We also
scrutinized the effect of repeated offending at both points in time on the transition.

(3) Concerning a shift in the opportunity structure from adolescence to adulthood to
motivate a breaking of a moral rule, we compared results between scales with youth,
adult, and total crimes at age 26.

Moreover, analyses were conducted separately on male and female subgroups to
highlight the gender gap in delinquency.

We found strong evidence for the predicted ordering of delinquency according to
SAT’s rule of moral correspondence at both times: individuals assigned to the “crime”
group exhibit the highest rate of offending for youth crimes, followed by the “delib-
eration” and finally by the “no crime” group. Although—according to the gender gap in
delinquency—the levels of offending rates differed between genders, this did not affect
the outcome of how the proposed mechanism caused offending at age 17. Because
women barely committed any youth crimes at age 26, we lacked sufficient data to
confirm this finding for both genders in all possible offending combinations.

Adult crime rates at age 26 exceed levels of youth crime offending at age 17 for both
genders. However, the grouping did not generally condition offending rates as predict-
ed by the rule of moral correspondence. A moral filter at age 26, which focuses on the
moral tolerance towards youth crimes exclusively rather than also including adult
crimes, could be the reason. At the outset of the study, we had to weigh two factors
against each other. On the one hand, continuity in understanding the measured con-
structs (personal morality and that of peers) over time would ensure that the grouping
would have a comparable validity at both times. Suppose a construct’s measurement is
sensitive to how individuals perceive the underlying scale divergently over time instead
of assigning them to different groups according to substantial changes. In that case, the
measurement deals with issues of reliability. Including the same set of items is a
precondition for that type of reliability.
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On the other hand, the meaning of constructs might shift when former attributes lose
their salience for respondents, while others, previously not important attributes, become
salient. In our case, it could be argued that morality in adulthood encompasses a
broader range of potential moral rules to be broken than during adolescence. However,
the scale composition would change between points in time, and measurement prop-
erties might again confound assignment to groups due to substantial changes.

Nonetheless, we can conclude that attributes of the moral filter and moral infringe-
ments ought to comply. Future studies, which look into changes between adolescence
and adulthood through the lens of SAT, need to address continuity of measurements.

The transition between the points in time followed the expected pattern of individuals
moving from more criminally burdened groups (“crime” and “deliberation”) to less bur-
dened ones (“deliberation” and “no crime”). We could also detect escalating transitions
moving in the opposite direction and individuals remaining in those more burdened groups.
However, those exhibited relatively low likelihoods, a result shared by both genders.

The additional information on the offense patterns over time confirmed the expectation
that offending coincides with higher chances for remaining or escalating patterns than
offending at no time. With the limited size of cells for men (and partly none for women),
the separation into layers of offense patterns brought no clear insights that would supplement
the logistic regression results on the conditioning effect of the rule of moral correspondence.
However, keeping the small sample size among the male group in mind, the results
tentatively suggest that continuing offenders do not only have higher chances than total
abstainers for a remaining or escalating pattern. They are also higher than for those who
offended only once, thus further supporting the claims of the rule of moral correspondence.

The current study provides the more practical insight that personal moral maturation
is an empirical trend in a population of adolescents transitioning to adulthood. If we are
willing to take self-reports on peers’ moral status at their face value, the results also
suggest a corresponding decrease in criminogenic exposure. However, at age 26, a non-
negligible portion of study participants remain in morally criminogenic personal
patterns or are exposed to morally “tolerant” peers (“deliberation” group, n = 118),
or experience a coupling of both factors (“crime” group, n = 46). Twenty-six years,
after all, is still merely the end of “emerging” adulthood. Most certainly, not all
individuals will have found stable adult roles, further reducing the risks to offend.

The data provided by CrimoC limited the model of the perception-choice process to the
rule of moral correspondence while omitting the rule of differential control due to a lack of
adequate measures for the controls. Furthermore, we presented results for a person-centered
analysis rather than a situational one, which would be the preferred method for a situational
theory. Nevertheless, our results are robust and in line with previous research on regular
survey data, which shows the theory's utility beyond a strict situational interpretation.

An explicit limitation of the current analysis is that we did not model the “causes of
the causes” leading to positioning at a point in time and transitioning across time.
Ensuing research questions could be: Why do specific individuals follow an escalating
or remaining pattern? Are endowed childhood and correlated psychological factors
responsible, or rather factors acquired through social and personal agency causally
related, or is a conflation of both the driving force behind these developments? We also
merely looked at two points in time with a span of nine years in between. What happens
during this period? For instance, how do experiences with adult roles (e. g., partnership,
education, social embeddedness, employment) reflect on transitions?
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Conclusion

The DEA model of SAT theoretically combines macro-, meso-, and micro-level factors
to explain the advent or absence of crime coherently. Hence, it serves as a highly
integrative analytical framework also applicable to non-situational data. We could find
empirical evidence for both SAT’s and DEA’s predictions. On the one hand, the
interaction of personal and environmental criminogenic factors is a valuable empirical
predictor of criminal involvement during adolescence and emerging adulthood. On the
other hand, our analyses found evidence supporting developmental processes in both
rates of delinquency and associated factors as predicted by DEA.

However, these results only point to the simultaneity of (predicted) co-occurring
events. They are no definitive causal test of exogenous factors influencing delinquency
and the mechanisms that causally affect it. Thus, we encourage future research to (a)
find further empirical evidence for or against the theoretically predicted macro- and
meso-level factors influencing the proposed causal mechanism of delinquency. But
future analyses should also go beyond by (b) modeling the implied causal structure
with longitudinal research designs, which can separate causal from co-occurring factors
on the different levels of aggregation.

Appendix

Table 7 Multinomial regression results of group (age 26) regressed on group (age 17), conditioned on
prevalence (age 26, youth crimes) and gender with “no crime” as reference group

Model Covariate Delib. (26) Crime (26)

Male (0 0) Delib. (17) Est (SE) 0.762 (0.388) 0.134 (0.637)

p value 0.05 0.833

Odds-ratio 2.14 1.14

Crime (17) Est (SE) 1.669 (0.455) 0.753 (0.824)

p value 0 0.36

Odds-ratio 5.31 2.12

Constant Est (SE) − 2.833 (0.275) − 3.527 (0.384)

p value 0 0

Odds-ratio 0.06 0.03

Male (1 1) Delib. (17) Est (SE) 0.405 (1.443) 8.077 (46.363)

p value 0.779 0.862

Odds-ratio 1.5 3221.1

Crime (17) Est (SE) 2.707 (1.591) 10.157 (46.369)

p value 0.089 0.827

Odds-ratio 14.99 25764.49

Constant Est (SE) − 1.098 (1.155) − 8.771 (46.355)

p value 0.342 0.85

Odds-ratio 0.33 0
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Table 7 (continued)

Model Covariate Delib. (26) Crime (26)

Male (0 1) Delib. (17) Est (SE) − 9.196 (147.303) − 2.993 (551.419)

p value 0.95 0.996

Odds-ratio 0 0.05

Crime (17) Est (SE) − 10.064 (508.381) 11.219 (82.320)

p value 0.984 0.892

Odds-ratio 0 74508.16

Constant Est (SE) − 2.398 (1.045) − 11.219 (82.307)

p value 0.022 0.892

Odds-ratio 0.09 0

Male (1 0) Delib. (17) Est (SE) 0.671 (0.594) 10.353 (84.896)

p value 0.259 0.903

Odds-ratio 1.96 31336.05

Crime (17) Est (SE) 1.123 (0.619) 11.734 (84.895)

p value 0.07 0.89

Odds-ratio 3.08 124719.24

Constant Est (SE) − 2.302 (0.469) − 12.795 (84.894)

p value 0 0.88

Odds-ratio 0.1 0

Female (1 0) Delib. (17) Est (SE) − 0.539 (1.144) − 10.097 (237.876)

p value 0.637 0.966

Odds-ratio 0.58 0

Crime (17) Est (SE) 1.851 (0.747) 3.013 (1.166)

p value 0.013 0.01

Odds-ratio 6.36 20.36

Constant Est (SE) − 2.639 (0.518) − 4.025 (1.009)

p value 0 0

Odds-ratio 0.07 0.02

Female (0 0) Delib. (17) Est (SE) 1.488 (0.432) 15.144 (404.923)

p value 0.001 0.97

Odds-ratio 4.43 3773825.43

Crime (17) Est (SE) 2.534 (0.505) 15.853 (404.924)

p value 0 0.969

Odds-ratio 12.6 7673477.29

Constant Est (SE) − 3.989 (0.280) − 18.561 (404.923)

p value 0 0.963

Odds-ratio 0.02 0

Female (0 1) Delib. (17) Est (SE) − 6.445 (75.301)

p value 0.932

Odds-ratio 0

Crime (17) Est (SE) 0.000 (0.000)

p value NaN

Odds-ratio 1
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