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Abstract

Empirical evidence suggests that family background and parental criminality are strong predictors of an

individuals' criminal behavior. The aim of this paper is to provide a theoretical foundation of the inter-

generational nature of criminal behavior. Drawing on the literature of cultural transmission, we model the

dynamics of moral norms of good conduct (honest behavior). Individuals' criminal behavior and morality

are complementarities that reinforce each other. We establish the existence of multiple steady states and

provide conditions on the socialization process under which both types - honest and dishonest - survive in

the long run even though parents may commit crime but at the same time agree that honesty is desirable.

Our model provides a novel and complementary explanation of why crime is highly concentrated in speci�c

areas and why it tends to be persistent over time.
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1. Introduction

...I never wanted this for you [Michael]...I always thought that when it was your time, that you would be

the one to hold the strings. Senator Corleone, Governor Corleone, something.

� Vito Corleone

It is a well established fact that crime runs in the family. A large criminological literature has documented

that children with criminal parents are more likely to exhibit criminal behavior themselves.1 The familial

nature of criminal behavior has recently also attracted the interest of economists, see e.g. Hjalmarsson

and Lindquist (2012, 2013), Frimmel et al. (2019) and Bhuller et al. (2021).2 The �ndings of these studies

emphasize the importance of family background and, in particular, parental criminality for predicting an
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1See Besemer et al. (2017) for a recent survey of this literature.
2See section 1.1 for a more detailed discussion.
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individual's criminal behavior. Those factors have been found to be even more important than income

or employment status. Moreover, parents' behavior and socialization processes account for a large share

of this intergenerational crime relationship, consistent with the so-called Di�erential Association Theory

developed by Sutherland and Cressey (1966). The aim of this paper is to rationalize this stylized fact within

a theoretical model based on the cultural transmission of moral values and socialization within the family.

It is by now well accepted that preferences, beliefs and moral norms are acquired through a learning and

socialization process or the imitation of role models, which in turn implies that they are transmitted through

generations. In fact, many authors have argued that the transmission of a particular trait (social status,

religion, ethnicity, etc.) is the result of a socialization process inside and outside the family like, e.g., role

models and peers (Bisin and Verdier (2011) provide a survey of the literature).

Our model proposes a novel framework to account for the familial nature of criminal behavior. More

precisely, we set up an overlapping generations model in which each individual lives for two periods. During

the �rst period of life, corresponding to childhood, individuals do not make any economic decisions but are

subject to socialization and acquire their preferences (via direct socialization inside the family and indirect

socialization via neighborhood e�ects and social interactions). As a result of the socialization process,

individuals can inherit either a dishonest or an honest cultural trait. The socialization process outside the

family may be biased in favor of one particular trait or depend on the relative frequency of the trait in the

population (see, e.g., Bisin and Verdier (2001, sec.2.2.2) and Sáez-Marti and Sjögren (2008)).3 The acquired

trait, i.e. rules of good or bad conduct and morality, in turn a�ects the propensity to commit crime in

the next period. During the second period of life, corresponding to adulthood, each individual becomes a

parent, has one child and decides how to split the available time between joining the labor force and engaging

in criminal activities. The net return from committing crime depends on economic factors and on moral

norms of good conduct acquired during childhood. Parents' criminal behavior, in turn, has a key role in

determining the outcome of socialization for future generations as it determines the result of the socialization

process inside the family. The more children are exposed to their parents' criminal behavior, the higher is the

children's probability of acquiring the dishonest trait. Parents, in turn, take into account both the negative

in�uence of their criminal actions on the socialization process and that children are also in�uenced by their

(potential) peers. We use this framework to analyze the dynamics of the formation of the honesty trait (the

share of honest individuals) and long run crime rates.

Our analysis combines two important strands of literature: The economics of crime and cultural transmis-

3The main idea behind this kind of oblique transmission process is that children learn from a large group of randomly
selected peers.
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sion. The main contribution of our work is to provide a theoretical framework to study the intergenerational

transmission of criminal behavior by integrating the role of socialization of moral norms within the family

into an economic model of crime in line with Di�erential Association Theory. We show that our model pre-

dicts di�erent equilibrium outcomes, depending on the children's bias: (i) With unbiased or positive biased

oblique transmission (in favor of the dishonest type), the unique possible steady state is the one in which

all individuals acquire the undesired trait even though all parents agree on which trait is desirable. In this

case the parents' criminal behavior and the social environment reinforce each other, implying the extinction

of the honest type in the long-run. (ii) With frequency-dependent or negative bias, however, both traits can

co-exist in equilibrium even if all parents commit crime. Moreover, multiple interior equilibria with either

high or low crime rates are shown to exist, so that initial conditions regarding the distribution of cultural

traits may determine whether there will be diversity or assimilation of types in equilibrium.

Our theory can thus explain why criminal behavior persists even though parents agree that norms of good

conduct (honesty) are desirable. Speci�cally, even individuals with norms of good conduct may commit crime

if it is economically pro�table (and, similarly, individuals with norms of bad conduct need not commit crime

if it is not economically pro�table). Moreover, and importantly, the interplay between economic incentives

and cultural transmission implies that parents may deliberately transmit the bad trait to their children as a

by-product of their own behavior even though they agree that it is not the desired one.4 This case is novel.

In contrast to the existing cultural transmission literature, however, we suggest that the parents' criminal

behavior (rather than e�ort) has a direct negative impact on the children's probability of adopting the honest

trait, i.e. the observation of the parents' behavior by their kin is the mechanism through which children may

assimilate the cultural traits of their parents. This, in turn, allows us to establish a clear di�erence between

the distribution of traits and actual observed behavior. Supporting evidence for such a mechanism is, e.g.,

provided by Christopoulou et al. (2013) who analyze the intergenerational transmission of smoking behavior:

Even though all parents generally agree on the desired trait (i.e. non-smoking), smoking parents may fail to

transmit the desired trait as a result of their own behavior.5

A further contribution of our work is to analyze public policies in order to reduce overall crime. As

criminal behavior and moral values are complements in our model6, the e�ects of changes in exogenous

4The main idea is also captured by Vito Corleone's initial quote from the famous movie The Godfather. Even though Vito
never wanted his son Michael to be involved in the family's criminal enterprize, and actually hoped he would go into politics,
in the end, Michael could not escape the criminal in�uence of his family.

5A related theoretical paper, which considers a similar model to ours, is Bezin et al. (2021). They also analyze a framework
in which the decision to commit crime a�ects the intergenerational transmission of moral norms and in which parents agree
that honesty is the desired trait. They show that more intense crime repression (when putting fathers in prison) may increase
criminal behavior as it increases the possibility that criminals' sons become criminals themselves. See also section 1.1.

6Speci�cally, the more parents commit crime the lower is the likelihood of successfully transmitting positive moral values,
which in turn expands the share of individuals with norms of bad conduct in society and hence increases criminal activity even
more.
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variables and in the external environment reinforce each other. Thus, policies aimed at deterring criminal

behavior may not only alter economic incentives but also have long-lasting and amplifying e�ects through

changes in the cultural transmission process. In this regard, we show that a public education campaign is a

powerful policy instrument to �ght criminal behavior as it decreases both the parents' time spent on criminal

activities and the share of honest individuals in society (via the socialization mechanism) and thus long-run

crime rates. These predictions of the model are consistent with empirical evidence in Meghir et al. (2012)

and Chal�n and Deza (2019) who study educational reforms in Sweden and the United States, respectively,

and show that these reforms lead to a substantial reduction in crime rates of both the targeted generation

and their children.

We also show that the e�ectiveness of an incarceration policy (i.e. a higher apprehension probability)

depends on both direct and intergenerational e�ects. While the direct e�ect clearly reduces crime through the

deterrence e�ect, consistent with many empirical studies (see Chal�n and McCrary (2017) for an overview),

the e�ectiveness of the intergenerational e�ect may depend on the initial share of dishonest individuals in

society.7 If this share is su�ciently large, the intergenerational deterrence e�ect is not strong enough to

o�set the inertia of the cultural dynamics, implying the extinction of the honest type in the long-run and,

correspondingly, no further decrease in the crime rate. By contrast, if the initial share of dishonest individuals

is su�ciently low, both the direct and the intergenerational e�ect lower long-run crime. Empirical evidence

on the intergenerational e�ect of incarceration on crime turns out to be mixed so far (see Bhuller et al.

(2021)).8 Our model provides a theoretical case for an ambiguous intergenerational e�ect.

The general notion that parents take into account the impact of their own criminal actions on the social-

ization process (and thus on the future behavior of their children) and, that they also change their behavior

in anticipation of (potential) peer e�ects, is motivated by two stylized facts. First, it is well documented

that anticipation of potential peer e�ects is a relevant decision variable for parents when it comes to school

and neighborhood choice (see, e.g., Barseghyan et al. (2019), Agostinelli et al. (2020), Abdulkadiroglu et al.

(2020)). For example, Abdulkadiroglu et al. (2020) study the relationship between parents' preferences for

school choice and peer quality. Among other things, they �nd that parents prefer schools that enroll high-

achieving peers. Second, with regard to criminal behavior, parenthood is an important factor determining

7As an incarceration policy has both deterrence and punishment e�ects, it is important to note that the focus of our paper
is on the deterrence part of such a policy and not on the e�ects of changes in the family structure resulting from incarceration.
Speci�cally, our model focusses on ex-ante behavioral choices parents may make rather than on any resulting e�ect from
punishment.

8Wildeman and Andersen (2017), e.g., analyze changes in the probability of incarceration for certain crimes resulting from
a reform in Denmark. Using a di�erence-in-di�erence strategy, they show that incarceration increases the probability of
committing a crime for male children but not for females. Other studies use a so called random judge design, which exploits
idiosyncratic variation in receiving incarceration. Dobbie et al. (2018), e.g., �nd that parental incarceration increases criminal
behavior of children whereas others do either �nd no or negative e�ects (e.g., Bhuller et al. (2018) and Norris et al. (2021)).
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desistance from crime (Laub et al., 1998). Empirical support comes from Dustmann and Landerso (2021)

who �nd that young fathers decide to act more responsibly and as a role model when they father a boy.

Similarly, Massenko� and Rose (2020) show that pregnancy implies sharp and lasting declines in crime and

that children play a causal role in these �ndings.

1.1. Related literature

Our work is related to the so-called Di�erential Association Theory developed by Sutherland and Cressey

(1966). According to this theory, criminal behavior depends on norms which are acquired by children if such

a behavior is more highly reinforced than noncriminal behavior. Moreover, children are supposed to learn

behavior through observation and imitation of role models. As parents are important role models, especially

during childhood, the more involved parents are in criminal activities, the more opportunities to observe,

imitate and learn their parents' delinquent behavior and motivations do children have, even though co-

o�ending of parents and children has been found to be unusual and parents do not encourage their children to

become criminal (Reiss and Farrington, 1991; Giordano, 2010). The present paper integrates these elements

of Di�erential Association Theory into an economic model, thereby providing a theoretical foundation of

the intergenerational transmission of criminal behavior, and in particular the aforementioned social learning

mechanism.

In fact, a large criminological literature has documented that children with criminal parents are more likely

to become criminal themselves, see Besemer et al. (2017) for a recent overview. Moreover, there is a growing

literature providing causal evidence of substantial intergenerational associations in crime (Hjalmarsson and

Lindquist, 2012, 2013; Frimmel et al., 2019). According to Hjalmarsson and Lindquist (2012), for example,

the probability of having a criminal conviction is 2.06 (2.66) times higher for a son (daughter) with a criminal

father as compared to a son (daughter) with a noncriminal father. Similarly, Frimmel et al. (2019) provide

causal evidence in favor of a strong intergenerational e�ect in tax evasion behavior related to the transmission

of social norms. They �nd that that paternal non-compliance increases children's non-compliance by about

23 percent and suggest that the most likely transmission channel consists of the children's wishes to conform

to the behavior of their fathers. Moreover, a recent and growing literature focusses on estimating the causal

intergenerational e�ect of incarceration, see Bhuller et al. (2021) for an overview. The evidence from this

literature, however, turns out to be mixed so far. While some studies �nd positive e�ects on child outcomes

(Dobbie et al., 2018), others �nd no or negative e�ects (Bhuller et al., 2018; Norris et al., 2021).

Another strand of literature highlights the importance of peer e�ects in determining criminal behavior. In

this literature, peers are de�ned in various ways. While some studies focus on neighbours (see, e.g., Glaeser

et al. (1996), Kling et al. (2005) and Damm and Dustmann (2014)), others de�ne peers as friends (see, e.g.,

5



Patacchini and Zenou (2012) and Lee et al. (2021), co-workers (e.g., Murphy (2019) and Hjalmarsson and

Lindquist (2019)), co-o�enders (e.g., Lindquist and Zenou (2014) and Bhuller et al. (2018)), people serving

time together in prison (e.g., Bayer et al. (2009) and Stevenson (2017)) or family members (e.g., Hjalmarsson

and Lindquist (2012); Frimmel et al. (2019)). In our work, peers are also important in determining criminal

behaviour, with the main focus being on family members. However, the adoption of the honesty trait and

thus the likelihood of committing crime is a�ected by both parental behaviour and society. To analyze the

dynamics of moral norms (honest behaviour) and how they a�ect criminal behaviour is a new dimension we

add to this literature.

Our work is also related to the literature on cultural transmission. Following the seminal papers by Bisin

and Verdier (2000, 2001), many authors have argued that the transmission of a particular trait (social status,

religion, ethnicity, etc.) is the result of a socialization process inside and outside the family (like e.g. role

models and peers), see Bisin and Verdier (2011) for a survey of the literature.9 In our paper, all parents

are assumed to agree that the honesty trait is superior. Whereas it seems reasonable that parents try to

transmit their own cultural trait when it comes to language or religion, this is di�erent regarding traits and

values associated with poor economic outcomes and low socioeconomic status (e.g. working in the informal

economy, crime, etc.). So far there are only a few studies exploring the theoretical implications when parents

with di�erent traits agree on which trait is desirable: Patacchini and Zenou (2011) focus on educational

outcomes, Sáez-Marti and Zenou (2012) on work ethics whereas Sáez-Marti and Sjögren (2008) model the

merit-guided learning on the part of children. Our analysis complements these studies by exploring the

transmission of moral values and their role in determining criminal behavior. The most closely related paper

to ours, however, is Bezin et al. (2021). They extend our idea to analyze the role of family structure (the

presence of the father within a household) on children's criminal behavior and add an explicit location choice

of households which implies the existence of local cultures of crime.

Finally, our work contributes to a large literature which aims at explaining the spatial variation in

crime. In fact, it is well documented that crime is highly concentrated in speci�c areas such as city centers

(see, e.g., Bezin et al. (2021) and references therein). Also, there are many cases of `twin' cities sharing

similar characteristics but still exhibiting very di�erent levels of crime in the United States. For example,

the property crime rate is 60% higher in Minneapolis than in St-Paul, 100% higher in Tampa than in St

Petersburg, and 46% higher in Oakland than in San Francisco (Marceau and Mongrain, 2011). Existing

explanations of generating disparities in crime rates within speci�c areas range from externalities related to

9See, e. g., also Michaeli and Wu (2022) for a recent application of the basic modeling approach. They set up a dynamic
model of inter-generational cultural transmission to explain recent trends in polarization.
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the number of criminals , the spatial variation of police forces, labour market frictions, discrimination and

prejudices or land prices (Freeman et al., 1996; Burdett et al., 2003; Verdier and Zenou, 2004; O'Flaherty

and Sethi, 2015; Gaigné and Zenou, 2015; Galiani et al., 2018). Our model complements these studies by

explicitly modeling the role of socialization within the family as a crucial determinant of criminal behavior

which has been neglected so far. In fact, our analysis is the �rst to formally explore the intergenerational

nature of criminal behavior, thereby providing a new mechanism to explain the spatial variation of crime.10

The remainder is organized as follows. Section 2 develops the basic model, establishes the existence

of multiple steady states and presents comparative static results. Section 3 introduces a public education

campaign into the basic framework and analyzes the consequences for the cultural transmission process and

the existence of crime equilibria. Section 4 presents several extensions and robustness checks related to the

main assumptions of our theory. Section 5 concludes.

2. The Basic Model

We consider a society populated by overlapping generations where the size of each generation is normalized

to one. All agents live for two periods. When young (�rst period), individuals acquire their preferences;

when old (second period), they become parents, have one child and decide how to split their time between

joining the labor force and engaging in criminal activities.11 The net return from committing crime depends

on economic factors (market income, apprehension probability) and on moral norms of good conduct which

are in turn determined by a transmission and socialization process from their parents. Hence, the main focus

of our paper is on economic crimes, as e.g. theft, robbery, burglary or fraud. However, our model could as

well easily be interpreted in terms of other crimes in which the children' observation of parents' criminal

behavior would a�ect children's traits.12

In the following, we �rst consider how young agents adopt their moral values which in turn a�ect economic

outcomes during old-age.

10In a broader sense, our work also contributes to a large literature studying the transmission of socioeconomic outcomes
from parents to children. The main focus of this literature has traditionally been on educational attainment and earnings, see
e.g. Oreopoulos et al. (2006) and Chetty et al. (2014). More recently, however, further dimensions such as health behavior
(Thompson, 2014), consumption (Bruze, 2018) or the existence of family welfare cultures (Hartley et al., 2022) have also been
analyzed to gain a better understanding of the intergenerational link. As criminal behavior, which is the main focus of our
work, directly a�ects available income and potentially social status, it is an important channel that a�ects the intergenerational
transmission of socioeconomic status.

11Note that we normalize the individuals' time endowment to one.
12Examples of these kinds of crimes are: aggression to people, family violence, antisocial behaviour, etc. For instance,

Cummings and Davies (2002) show that children may learn that aggression is a normal part of family relationships by observing
parental �ghts, which in turn increases the likelihood of imitating aggressive behaviour modelled by their parents. Also, Dogan
et al. (2007) �nd that children who grow up with antisocial parents are more likely to be antisocial themselves.
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2.1. The transmission process

There are two di�erent types of cultural traits in society,D andH. These types are referred to as dishonest

and honest, respectively. Parents care about the type-dependent utility of their children. Consistent with the

existing evidence (see e.g. Rowe and Farrington (1997) and Giordano (2010)), we assume that all parents,

independently of their own type, agree that one of the traits (honesty) is preferable.13 Honest behavior

and moral values of good conduct are thus considered to be vertically di�erentiated characteristics, similar

to educational outcomes or good working habits. By contrast, traits like religion or ethnicity are typically

modelled as being horizontally di�erentiated so that each parent prefers to transmit his own trait.

Socialization a�ects the adoption of traits only during childhood so that adult individuals keep the

acquired trait throughout their lifetime. As in Bisin and Verdier (2000, 2001), the transmission of traits

is modeled as a combination of socialization inside the family (vertical socialization, namely the parents'

behavior) and socialization outside the family (oblique socialization, namely the social environment where

children live). However, in contrast to the existing theoretical literature, but consistent with Di�erential

Association Theory and the evidence cited in the previous section, we posit that the parents' behavior (the

decision to commit crime) rather than e�ort has a direct positive e�ect on the probability of the child

adopting the bad type through vertical transmission, e.g., through social learning or adopting parental role

models.14 Still, the probability of adopting a speci�c type also depends on peer group e�ects and thus on

socialization by society through a process of oblique transmission.15

More formally, let µt (1− µt) be the proportion of D-type (H-type) adults and xi
t ∈ [0, 1] the fraction of

time a type-i parent (i ∈ {H,D}) devotes to criminal activities in period t. Then, the total probability that

the child of an type-i parent adopts trait i ∈ {H,D} is given by:16

P iD = xi
t + (1− xi

t)S(µt) (1)

P iH = 1− P iD (2)

where S(µt) captures the process of oblique transmission, namely how children are in�uenced by society

(peers). Before discussing the properties of the transmission function S(µt) in more detail, we �rst interpret

13Indirect evidence in favor of this assumption comes from survey data. In the response to NORC's General Social Survey's
question, `Which three of the qualities listed would you say are the most desirable for a child to have?', `honesty' is the most cited
quality across the sample (Bisin and Verdier, 2011, p.394). Moreover, the assumption is supported by experimental evidence.
Houser et al. (2016), e.g., show that parents cheat less when they are observed by their child.

14Section 4.1 extends the basic model to allow for a socialization process which depends on both e�ort and the parents'
behavior.

15See section 1.1 for evidence on the importance of peer e�ects in determining criminal behavior.
16For reasons of notational simplicity, we drop the time indices for the transmission probabilities throughout the paper. Note

further that, by the Law of Large Numbers, P ij also denotes the fraction of children having a type-i parent and acquiring the
trait j since there is a continuum of agents.
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equations (1)-(2). The child of a dishonest parent (i = D) will also be dishonest with probability equal to the

parents' time spent on criminal activities (eq.1), i.e., xD
t . If this direct transmission fails (with probability

1 − xD
t ), the child can still acquire the dishonest trait from his/her neighborhood through a process of

oblique transmission. Given the average agent approach (Bisin and Verdier (2000, 2001) and Sáez-Marti and

Sjögren (2008)), the function S(µt) captures the process by which the �naive� child is in�uenced by peers.

Thus, the child acquire the dishonest trait through the oblique transmission with probability (1−xD
t )S(µt).

The probability that a child of dishonest parents becomes honest is de�ned by equation (2). This may

only happen if the child does not acquire the bad trait from either his/her parents or his/her peers. For

honest parents (i = H), the interpretation is similar. Note further that an increase in the parents' criminal

activities unambiguously lowers the probability of the children to adopt the good trait, i.e. ∂P iH/∂xi
t < 0,

i ∈ {H,D}.17

The oblique transmission function S : [0, 1] → [0, 1] is assumed to be twice continuously di�erentiable

and increasing such that S(0) = 0 and S(1) = 1. A common assumption in the literature is that children

are randomly matched to one role model who provide them the trait to copy. This results in an unbiased

oblique transmission function, S(µt) = µt, so that children acquire each of the traits with a probability

equal to their share in the population. In this paper, however, we assume that oblique transmission may

well be biased. This is consistent with evidence from the cultural anthropological literature, see Boyd and

Richerson (1985) and the discussion in Sáez-Marti and Sjögren (2008).18 Such biases result if the peer group

children interact with is of �xed size and consists of randomly-drawn individuals from the whole population,

and children evaluate the relative merit of the variants of traits observed in this group.19 Speci�cally, the

existing literature distinguishes three di�erent cases:

� Positive bias: The probability that the naive agent adopts type D is always larger than if he had

acquired one role model randomly, S(µt) > µt for all µt ∈ (0, 1).

� Negative bias: The probability that the naive agent adopts type D is always smaller than if he had

17Note that, for reasons of simplicity, we assume that children can perfectly observe their parents' criminal activities. The
qualitative results would be the same, however, if children could only observe a fraction of their parents' criminal activities,
i.e. ϵxi

t, i ∈ {H,D} and ϵ ∈ (0, 1) in (1)-(2). Note also that our qualitative results are robust against assuming that the
transmission process is a�ected by the parents' gains from crime rather than the time spent on criminal activities. Furthermore,
our speci�cation implies that the marginal impact of criminal behavior on the probability of acquiring the dishonest trait
decreases with S(µt).

18Applications of this modelling approach include, e.g., Bisin and Verdier (2001, sec.2.2.2), Sáez-Marti and Zenou (2012), Bezin
and Moizeau (2017) and Varvarigos (2020). Moreover, the economic literature has studied conformism in various applications.
For example, conformism may result if rational individuals infer the quality of goods or the virtue of a trait from the behavior
and the decisions from other individuals (Bikhchandani et al., 1992) or due to the valuation of status in groups (Becker and
Murphy, 2003).

19Note that an alternative approach would be to assume that the oblique transmission function depends on the aggregate
level of crime in the economy. Such a transmission process should yield qualitatively similar results, since the aggregate level
of crime, in turn, will depend on the share of dishonest individuals in society. In this paper, however, we follow the cultural
transmission literature and leave a more thorough investigation of such an alternative model for future research.
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acquired one role model randomly, S(µt) < µt for all µt ∈ (0, 1).

� Conformism or frequency-dependent bias: When the frequency of trait D in the population is smaller

(larger) than µ̂t, the probability that a naive agent adopts D is decreased (increased) relative to the

unbiased transmission, S(µt)⪌µt for µt⪌µ̂t. `Pure' conformism corresponds to µ̂t = 1/2.

A graphical representation of the di�erent cases is provided by Figure 1.

µ

S
(µ

)

µ

S
(µ

)

µ

S
(µ

)

Figure 1: Positive bias (left), frequency-dependent bias (middle) and negative bias (right).

2.2. The parents' decision

We now turn to the analysis of the parents' decision to engage in criminal activities. This decision

depends on economic incentives as well as on type-dependent moral costs, γi, (i ∈ {H,D}) with γH > γD.

Furthermore, as explained in the previous section, parents are altruistic and care about their children's

type-dependent utility.

Risk neutral parents maximize utility

U i
t = (1− xi

t)w + gxi
t − pfxi

t − γi (x
i
t)

2

2
+ β

(
P iHV H + P iDV D

)
(3)

subject to equations (1)-(2) by choosing the fraction of time devoted to criminal activities xi
t, (i ∈ {H,D}).

This utility function has a standard cost/bene�t structure as established by the seminal contribution of

Becker (1968). The bene�ts from the criminal activity are given by g,20 and the costs of committing crimes

are measured by the probability of being caught, p, times the �ne, f , and the opportunity costs of forgone

earnings in the legal sector, w. Also, as e.g. in Verdier and Zenou (2004), agents have a type-dependent

moral cost of committing crime equal to γi(xi
t)

2/2 (i ∈ {H,D}), where γi captures their degree of honesty.

So the higher are γi and the crime e�ort, the higher is the moral cost.

20For technical simplicity, we assume that the apprehension probability (and therefore individuals' utility) is independent of
the average level of crime in society. In the appendix, however, we show that our �ndings are robust against this assumption.
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Finally, the last term of the utility function captures the fact that parents care about the child's well-being

in adulthood.21 More speci�cally, V i denotes the parents' utility of having a child of type i (i ∈ {H,D}).

Note that this utility does not depend on the parents' type, since we assume that all parents prefer having

honest children. We also assume here that the type adopted by the child is expected to a�ect its well-being

in adult life and that parents care about this. In our model, V i can be interpreted as an expression of

paternalistic preferences for honesty of type i, with V H ≥ V D. The actual type adopted by the child will,

in turn, be a�ected by parents' criminal behavior. More precisely, an increase in the fraction of time spent

on criminal activities enhances the probability of the child adopting the D-type and thus reduces the utility

from the child's expected well-being in the future.22

Solving the parents' maximization problem gives the optimal fraction of time spent on criminal activities:

xi
t = max

{
0,

1

γi

(
g − w − pf − β(1− S(µt))∆V

)}
(4)

with i ∈ {H,D}. Clearly, the optimal share xi
t depends on the individual payo�, g − w − pf , and the

altruistic payo�, −β(1 − S(µt))∆V . Regarding the individual payo�, we observe that the optimal share xi
t

is increasing in the gain from crime g and decreasing in the apprehension probability p and the �ne f due

to the standard deterrence e�ect.23 Regarding the altruistic payo�, we obtain some additional and novel

empirically testable predictions with respect to the variables a�ecting the socialization mechanism and the

optimal share xi
t: The probability with which children acquire the honest trait from their neighborhood,

1− S(µt), decreases the level of criminal activities. The intuition behind this �nding is that a higher share

of dishonest types in society, µt, reduces the probability of transmitting the desired trait (for a given level of

xi
t) and thus decreases the marginal cost of committing crime, implying a positive impact in the crime share.

Consequently, horizontal transmission and parents' time spend on criminal activities are complementary.

Furthermore, an increase in the parents' relative utility of having a type H child, ∆V ≡ V H −V D, decreases

criminal activities because the value of transmitting the desired trait increases. These behavioral reactions

are broadly consistent with the empirical �ndings that the anticipation of potential peer e�ects is a relevant

decision variable for parents when it comes to school and neighborhood choice (see, e.g., Barseghyan et al.

21This is the standard assumption in the cultural transmission literature, in which parents try to socialize their children
towards a speci�c trait if they believe that this trait will enhance the children's welfare, see, e.g., Bisin and Verdier (2000),
Bisin and Verdier (2001) and Bezin et al. (2021). Empirical support for this modeling is provided by the empirical analysis of
inter vivos transfers, see e.g., Altonji et al. (1997) and Laferrere and Wol� (2006).

22In fact, it is straightforward to prove that P iHV H + P iDV D is decreasing in xi
t (i ∈ {H,D}).

23Note that the e�ects from changes in the parameters p and f are identical in our model. Furthermore, as in Bezin et al.
(2021), we assume that individuals who are caught will also be incarcerated. Therefore, we use the terms `apprehension
probability' and `incarceration rate' interchangeably in the following. In contrast to Bezin et al. (2021), however, the focus of
our paper is on the deterrence part of the policy rather than on the e�ect of changes in the family structure resulting from
incarceration.
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(2019), Agostinelli et al. (2020), Abdulkadiroglu et al. (2020)) and that parenthood is an important factor

determining desistance from crime (see, e.g. Dustmann and Landerso (2021) and Massenko� and Rose

(2020)).

In order to have xi
t < 1 we need to assume that γD > g − w − pf . Depending on the parameters,

there are three cases: (i) if g < w + pf , then crime is not economically pro�table. (ii) If g > w + pf and

g < w + pf + β∆V , then both the crime decision and its extend depend on µt. (iii) If g > w + pf + β∆V ,

then crime is always pro�table for both types but xH
t < xD

t and, the extend of criminal behavior will depend

on µt. Throughout the remaining analysis we focus on the third case for ease of exposition.24

2.3. Dynamics and steady states

Given equation (4), the dynamics of the population of agents with type D are determined by the following

di�erence equation:

µt+1 =µtP
DD + (1− µt)P

HD

=S(µt) +
[
g − w − pf − β∆V (1− S(µt))

] [ µt

γD
+

1− µt

γH

]
(1− S(µt)) (5)

The change in the fraction of D-types can be obtained from equation (5) as:

△µt+1 = S(µt)− µt + Γ(µt) (6)

with

Γ(µt) =
[
g − w − pf − β∆V (1− S(µt))

] [ µt

γD
+

1− µt

γH

]
(1− S(µt)) (7)

It is straight forward to see that Γ(µt) ≥ 0 for all µt ∈ [0, 1]. In the following, we are looking for conditions

under which the di�erent traits coexist in equilibrium even if all parents agree that the honest trait is

preferable but, at the same time, parents may devote some (individual-speci�c) fraction of their time to

commit crime.

We denote by µ(t, µ0) the path resulting from equation (5) when the initial condition is µ0, M the set

of steady states25 and x̄ ≡ (g − w − pf − β∆V )/γH the average time honest individuals spend on criminal

24Note that the focus on case (iii) does not limit our analysis to particular cases. When crime is not economically pro�table
(case i), however, then xi

t = 0 ∀i and the long run equilibria would be characterized by an unique trait in the population.
The surviving trait will depend on the bias of the oblique transmission function, e.g. the honesty trait for positive bias or the
dishonest trait for negative bias. Moreover, case (ii) is a hybrid of cases (i) and (iii): For a given set of parameters g, w, p, f ,
β, ∆V , we can de�ne a µ̂ such that: if µ > µ̂, then xi

t(µ) > 0 and the dynamics are equivalent to case (iii) and, if µ ≤ µ̂, then
xi
t = 0 and the dynamics are equivalent to case (i). The larger µ̂, the higher is the probability of not having interior equilibria

as in case (i), whereas for µ̂ small enough, stable interior equilibria as in case (iii) are possible. Note further that we allow for
cases (i) and (ii) in the numerical exercises in section 2.4.

25According to the �xed point theorem, a steady state satis�es the condition µt+1 = µt = µ⋆. This implies that △µt+1 = 0
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activities when µt = 0.

Proposition 1. Existence of steady states.

(i) µ∗ = 1 ∈ M .

(ii) If oblique transmission is unbiased or positively biased (in favor of trait D), then M = {1} and

µ(t, µ0) → 1 ∀µ0.

(iii) If oblique transmission is negatively biased (against trait D), two cases may arise:

• For S′(1) > 1
1−(g−w−pf)/γD , then there exists at least one interior equilibrium µ∗ with µ∗ ∈ [0, 1)

and µ(t, µ0) → µ∗ ∀µ0 ̸= 1.

• For S′(1) < 1
1−(g−w−pf)/γD and x̄ small enough, then there exist at least two interior equilibria,

µ∗
1, µ

∗
2, with µ∗

1 < µ∗
2 < 1, such that: µ(t, µ0) → µ∗

1 ∀µ0 < µ∗
2 and µ(t, µ0) → 1 ∀µ0 > µ∗

2. For x̄

large enough, M = {1} and µ(t, µ0) → 1 ∀µ0.

(iv) If oblique transmission is conformist and x̄ is small enough, then there exist at least two interior

equilibria, µ∗
1, µ

∗
2, with µ∗

1 < µ∗
2 < 1, such that: µ(t, µ0) → µ∗

1 ∀µ0 < µ∗
2 and µ(t, µ0) → 1 ∀µ0 > µ∗

2.

For x̄ large enough, M = {1} and µ(t, µ0) → 1 ∀µ0.

Proof: See appendix.

Proposition 1 establishes that both traits can only survive if the desired (honest) trait is easy to adopt

through oblique transmission, that is, when the oblique transmission is negatively biased (against dishonest

trait) or conformist. Otherwise, even though parents agree that honesty is desirable, as long as committing

crime is economically pro�table and the probability that the naive agent adopts the dishonest trait is always

larger than if he had acquired one role model randomly, the desired trait disappears (i.e., µ∗ = 1 becomes the

unique stable equilibrium). In this case the parents' criminal behavior and the social environment reinforce

each other, implying the extinction of the honest type in the long-run. Hence, only with frequency-dependent

or negative bias both traits can co-exist in equilibrium even if all parents commit crime. Figure 2 illustrates

this. It shows the cultural dynamics for two di�erent cases: (i) when the oblique transmission function is

negatively biased and there exists one interior rest point and (ii) when there is conformism and there exist

two interior steady states. In all cases we have represented △µ as a function of µ. We denote all steady

states: Stable equilibria are marked with circles and unstable ones with asterisks. Clearly, the honest type

can survive even in a situation in which all parents commit crime:

holds in steady state. There can be more than one steady state. A steady state is stable if the �rst derivative of the function
△µt+1 = 0 evaluated at the steady state is negative, i.e. ∂△µ

∂µ
< 0. In this case the di�erence between µt and µt+1 becomes

negative when µt deviates from the steady state so that the dynamic system returns to the steady state. Conversely, a steady
state is unstable, if the di�erence between µt and µt+1 becomes larger, i.e., if ∂△µ

∂µ
> 0 holds in steady state.
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First, when the interaction with peers is negatively biased against acquiring trait D, both traits D and H

will survive in equilibrium. Second, when the oblique transmission function is characterized by conformism,

an equilibrium with diversi�ed culture characterized by a low share of the D-trait exists. However, if the

starting share of trait D in the population is su�ciently large, then trait H will disappear, even though it is

the desired trait for all individuals. Note that in both cases (with conformism or a negative bias), multiple

interior stable steady states can emerge. Such a result explains why - depending on initial conditions -

the economy may reach an equilibrium of assimilation or an equilibrium with cultural diversity. This has

important implications for the analysis of suitability and e�ectiveness of policies designed to combat crime

or policies devoted to modify the values that children assign to di�erent traits.

μ

Δ
μ

μ

Δ
μ

Figure 2: Negative bias with one interior steady state (left panel); Conformism with two interior steady states (right panel).
Stable equilibria are marked with circles, unstable ones with asterisks.

It is now interesting to see how the possible equilibrium multiplicity of types translates into di�erent

individual-speci�c crime rates. The aggregate share of criminal activities in period t is given by

x̃t =µtx
D
t + (1− µt)x

H
t (8)

=
(
g − w − pf − β∆V (1− S(µt))

)(1− µt

γH
+

µt

γD

)

Clearly, this share is monotonically increasing in the share of dishonest individuals µt in the economy. At

the individual level, however, the contributions of each group to the aggregate share of criminality di�er.

Figure 3 illustrates the population weighted crime rates (i.e. each of the two summands in (8)) as a function

of µ and indicates the resulting steady state levels when there is either a negative bias or conformism. We

observe that, despite the overall positive relationship between x̃t and µt, the contribution of groups with

the honest trait is monotonically declining: The positive e�ect on crime through increases in the share of

dishonest individuals is not large enough to o�set the reduction in the population weight of these groups.

The multiplicity of interior steady states provides a novel and complementary explanation for under-

14



standing the spatial variation in crime (see e.g. Glaeser and Sacerdote (1999) and Bezin et al. (2021))

based on socialization forces within the family. In particular, considering case (iv) of proposition 1, high

crime equilibria emerge and tend to persist when, initially, the share of honest individuals is low and many

adults become criminals as a result of the socialization process within the family. Together with the criminal

behavior of other children, actual criminal behavior and socialization thus reinforce each other. This, in

turn, explains why in some neighborhoods or cities crime rates are high and communities collapse whereas

in others the opposite is true.
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Figure 3: Population weighted crime rates with negative bias and one interior steady state (left panel, S(µ) = µ2); Population

weighted crime rates with conformism and two interior steady states (right panel, S(µ) = µ2/(µ2 + (1 − µ)2)). Parameters:

γD = 2, γH = 2.5, ∆V = 0.5, p = 0.8, g = 1.3, f = 1, β = 0.1, w = 0.2.

2.4. Comparative static analysis

Let us now consider some comparative static results. We are in particular interested in changes in the

apprehension probability p (i.e., an increase in the incarceration rate) and in changes in the relative evaluation

of having an honest child ∆V (e.g., by increasing parents' awareness of the importance of honest behavior).

Consider �rst changes in p. Figures 4 and 5 illustrate the cultural dynamics resulting from di�erent levels

of p and the corresponding average shares of criminal activities both under negative and frequency-dependent

transmission. The solid line corresponds to a high level of p, the dashed line to a medium and the dotted

line to a low level. If the apprehension probability is low (dotted line), µ = 1 is the only stable equilibrium

and average steady state crime levels are high. Increasing the apprehension probability p, i.e. moving from

the dotted to the dashed or the solid line, clearly not only has a direct positive e�ect on crime reduction by

lowering economic incentives (the standard deterrence e�ect)26 but also an intergenerational e�ect resulting

from changes in the number and properties of steady state equilibria. This amplifying e�ect emerges as a

26See Chal�n and McCrary (2017) for a recent overview of the literature.

15



decrease in the share of criminal activities increases the probability of individuals adopting the honest trait.

The larger is the share of honest individuals in the economy, the lower is the share of criminal activities.

This positive feedback process terminates at a new steady state with a lower share of dishonest individuals

in the population and a lower share of criminal activities. With conformism, if the initial share of honest

individuals is su�ciently small, however, the intergenerational e�ect is not strong enough to o�set the inertia

of the cultural dynamics, implying the extinction of the honest type in the long-run and, correspondingly,

no further decrease in the crime rate (see �gure 5). These predictions provide a theoretical case for an

ambiguous intergenerational e�ect of incarceration on crime, broadly in line with the inconclusive empirical

evidence (see Bhuller et al. (2021)). Graphically, the standard e�ect implies the downwards shift of the curve

x̃(µ), while the intergenerational e�ect re�ects the transition to a new stable steady state determined by the

shifted curve. In the limit, if the increase in p is su�ciently large, economic conditions prevent parents from

committing crime, which in turn implies that µ = 0 is a stable steady state.27 The reason is that, with a

negative bias, children always have a higher probability of adopting the good type whereas it depends on

the relative frequency of types with conformism.
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Figure 4: Changes in p with negative bias. Dynamics (left) and average share of criminal activity (right). Stable equilibria are
marked with circles, unstable ones with asterisks. We consider three di�erent values: p = 0.8 (solid line), p = 0.3 (dashed line)
and p = 0.01 (dotted line) and use the same values as in �gure 3 for the remaining parameters.

Now, consider an increase in the parents' awareness of the relevance of the honest trait, i.e. ∆V . With

a negative bias this always increases the share of honest types in the steady state and decreases the average

share of criminal activities. Figure 6 illustrates the cultural dynamics resulting from di�erent levels of the the

parents' awareness and the corresponding average crime rate under negative bias. The solid line corresponds

to a low value of ∆V , the dashed line to a medium value and the dotted line to a high value of ∆V . Note

that in the case of a low ∆V parents do not care too much about the transmission process. In particular,

27Note that we also allow for corner solutions, i.e. xi
t = 0 in the numerical exercises (cf. equation (4) and the related

discussion).
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Figure 5: Changes in p with conformism. Dynamics (left) and average share of criminal activity (right). Stable equilibria are
marked with circles, unstable ones with asterisks. We consider three di�erent values: p = 0.8 (solid line), p = 0.7 (dashed line)
and p = 0.6 (dotted line) and use the same values as in �gure 3 for the remaining parameters.

for ∆V = 0, the crime rate is independent of µ as the parents' decision to commit crime does not take into

account the e�ect on the transmission process. By contrast, if relative di�erences of type evaluations are

su�ciently large, parents' concerns about their children's well being prevents them from committing crime,

which in turn implies that µ = 0 is a stable equilibrium. For intermediate values, we observe that increases

in ∆V leads to a stable interior steady state with a lower share of dishonest individuals, µ, and a lower share

of criminal activities. Graphically, this corresponds to downward shifts of the curves △µ and x̃(µ). Thus, a

policy intervention that increases the value parents attach to the honest trait, e.g. an information campaign,

would reduce the share of dishonest individuals in the population in the long run. Figure 7 illustrates the

same experiment with frequency-dependent cultural transmission. Results are similar to the negative bias:

higher values of ∆V lead to increases in the share of honest individuals. Consequently, parenting education

programs that encourage parents to praise good and honest behavior might have a clear positive impact on

reducing criminality. Farrington and Welsh (2005) document the existence of many programs, which have

been successfully lowered children's antisocial behavior.28

We also observe that (see �gure 7), the e�ects of increasing parents' awareness are qualitatively similar

to increases in p. The important policy implication is that policies to deter crime and information/education

policies shaping the evaluation of types by parents might be substitutes in �ghting criminal behavior. How-

ever, as these policies operate through di�erent channels (changes of economic incentives vs. changes of the

socialization process), quantitative e�ects should be di�erent and the implementation of a particular policy

will depend on the related cost-bene�t analysis.29

28Olds et al. (1998), for example, investigate the e�ects of a home visiting program on pregnant women giving them advice
about child rearing and the need to avoid some bad habits. A 15-year follow-up showed that the children of visited mothers
were signi�cantly lower arrested than the children of non-visited mothers.

29Tentative simulation results using the same percentage changes for both parameters p and ∆V suggest that increases in
p imply larger reductions in the crime rate as well as in the share of honest individuals. This is not surprising, however, as p
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Figure 6: Changes in ∆V with negative bias. Dynamics (left) and average share of criminal activity (right). Stable equilibria
are marked with circles, unstable ones with asterisks. We consider three di�erent values: ∆V = 0.5 (solid line), ∆V = 1.5
(dashed line) and ∆V = 2.5 (dotted line) and use the same values as in �gure 3 for the remaining parameters.
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Figure 7: Changes in ∆V with conformism. Dynamics (left) and average share of criminal activity (right). Stable equilibria are
marked with circles, unstable ones with asterisks. We consider three di�erent values: ∆V = 0.5 (solid line), ∆V = 1.5 (dashed
line) and ∆V = 2.5 (dotted line) and use the same values as in �gure 3 for the remaining parameters.

3. Public education campaign

This section analyzes the e�ectiveness of public education campaigns used to emphasize the importance of

norms of good conduct.30 Following Hauk and Sáez-Marti (2002), we assume that children are �rst exposed

to the in�uence of their parents before undergoing public education. Hence, only children who have not

adopted their preferences through direct socialization by their parents can be a�ected by public education.

An education campaign consists of a publicly chosen e�ort level κ ∈ [0, 1] which is assumed to be equal to

the probability with which a child adopts honest preferences in school.31 Public education e�orts a�ect the

a�ects crime both directly and through changes in the socialization process. A more rigorous simulation of the model would be
an interesting topic for future research.

30See Lochner (2011) and Bell et al. (2022) for an overview on the relationship between crime and education.
31Clearly, we make two simplifying assumptions: First, we assume that the education campaign only a�ects the cultural

transmission process but leaves individuals' productivity unchanged. Allowing for an explicit process of human capital formation
is beyond the scope of this paper. Second, we assume that the public education campaign is exogenously given without stating
how it is �nanced. This is not restrictive, however, since we might assume that the required tax revenue is collected by a lump
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probabilities of honest and dishonest children as follows:32

P iD = xi
t + (1− xi

t)S(µt)(1− κ) (9)

P iH = (1− xi
t)((1− S(µt))(1− κ) + κ) (10)

As before, the parents' time spent on criminal activities xi
t, (i ∈ {H,D}), determines the probability of

children adopting the dishonest trait (eq. 9). With the complementary probability 1 − xi
t children remain

naive and acquire the bad trait through society (with probability S(µt)) given that public education fails

(with probability 1− κ). By contrast, a child will be honest if it does not acquire the bad trait from either

his/her parents or, if public education fails, from his/her peers (eq. 10).

The parents' optimal fraction of time spent on criminal activities is now:

xi
t = max

{
0,

1

γi

(
g − w − pf − β(1− S(µt)(1− κ))∆V

)}
(11)

with i ∈ {H,D}. The new change in the fraction of D-types with public education is given by:

△µt+1 = S(µt)(1− κ)− µt + Γ(µt) (12)

with

Γ(µt) =
[
g − w − pf − β∆V (1− S(µt)(1− κ))

] [ µt

γD
+

1− µt

γH

]
(1− S(µt)(1− κ)) (13)

It is straight forward to see that Γ(µt) > 0 for all µt ∈ [0, 1] if each individual spends at least some time

committing crime.33 The introduction of public education has two e�ects: Its direct e�ect is to increase the

proportion of honest agents, while its indirect e�ect is to decrease parents' time spent on criminal activities

which in turn reinforces the direct e�ect. Note further that △µt+1 > 0 if µt = 0 and △µt+1 < 0 if µt = 1.

These observations imply:

Proposition 2. Suppose that the government runs a public education campaign, i.e. κ ∈ (0, 1]. Then, there

exists at least one interior equilibrium µ∗ such that µ(t, µ0) → µ∗ for all µ0.

sum tax. Extending the present model to capture general equilibrium e�ects arising from the public provision of education is
an interesting topic left for future research.

32Another interesting socialization mechanism, which would yield qualitatively similar results, is P iH = κ(1−xi
t)+(1−κ(1−

xi
t))(1−S(µt)) and P iD = (1−κ(1−xi

t))S(µt), which corresponds to the case in which children are simultaneously exposed to
public education and their parents' behavior, i.e. κ(1 − xi

t), i ∈ {H,D}. If this �rst direct socialization process fails, children
acquire their trait from their neighborhood.

33Note that in this case if (i) g < w + pf + βκ∆V , then crime is not economically pro�table, if (ii) g > w + pf + βκ∆V and
g < w + pf + β∆V , then both the crime decision and its extend depend on µt and if (iii) g > w + pf + β∆V , then crime is
always pro�table for both types but xH

t < xD
t . In order to have xi

t < 1 we assume γD > g − w − pf . As in the baseline model
we focus on the third case for ease of exposition.
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Proof: Straightforward from proposition 1.

The above analysis establishes the existence of at least one interior steady state such that honest and

dishonest types, and therefore groups with high and low criminality, co-exist in society.34 Importantly, with

a public education campaign, the existence of interior rest points no longer depends on the children's bias.

In fact, even with unbiased horizontal transmission (i.e. S(µt) = µt) culture remains diverse. However, as

in proposition 1, the children's bias still a�ects the number and stability of interior equilibria. Figure 8, for

example, illustrates the cultural dynamics and the average share of criminal activities with conformism for

di�erent intensities of the education campaign. The solid lines correspond to κ = 0. Clearly, if society is

initially in the high crime steady state, an intensive education campaign with a high enough κ is successful

in �ghting crime as it a�ects the population dynamics and the proportion of honest individuals increases.

Speci�cally, successive increases in κ lead to new stable interior steady states with lower shares of dishonest

agents and criminal activities (dashed and dotted lines). Graphically, we observe downward shifts of the

curves △µ and x̃(µ) and the disappearance of the high crime steady state if κ is su�ciently large (dotted

line).

While the direct e�ect of education on crime is empirically well documented, see e.g. Bell et al. (2022)

and references therein, the importance of intergenerational e�ects of education on crime has only recently

received some attention. Meghir et al. (2012) exploit a major educational reform in Sweden and show that

the reform lead to a substantial reduction in crime rates of both the targeted generation and their children.

Their �ndings are most likely explained by improved family resources and better parenting through better

role models and less parental criminal activities. Similarly, Chal�n and Deza (2019) provide evidence of

an intergenerational e�ect of education on crime by analyzing changes in compulsory schooling laws in the

United States. They conclude that previous analyses of compulsory schooling laws - and investments in

education more generally - appreciably underestimate the full bene�ts of investments in education. In a

related paper, Chal�n and Deza (2018) also document the existence of a positive intergenerational e�ect

of education on alcohol abuse in the United States. The predictions of our model are consistent with the

aforementioned evidence.

34As in the baseline model, all individuals devote some type-speci�c amount of time to criminal activities. However, the
model could be modi�ed to consider a case in which some agents never commit crime, for instance, by introducing heterogeneity
in wages. We have analyzed this case in a previous version of the paper and both qualitative and quantitative results turn out
to be very similar.
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Figure 8: Changes in κ with conformism. Dynamics (left) and average share of criminal activity (right). Stable equilibria are
marked with circles, unstable ones with asterisks. We consider three di�erent values: κ = 0 or no education campaign (solid
line), κ = 0.2 (dashed line) and κ = 0.3 (dotted line) and use the same values as in �gure 3 for the remaining parameters.

4. Robustness

The transmission process in the basic model, i.e. equations (1) and (2), adopts the standard functional

forms assumed in the literature of cultural transmission proposed by Bisin and Verdier (2000) and Bisin

and Verdier (2001)35 and, more speci�cally, in the literature that models the cultural transmission of one

desired trait for all types of parents, see e.g. Sáez-Marti and Sjögren (2008), Sáez-Marti and Zenou (2012)

and Bezin et al. (2021). In line with this latter strand of literature (see also Boyd and Richerson (1985)), we

assume that the oblique transmission process may be biased. The corresponding functional form assumptions

regarding the transmission functions are very common in the economic literature, see e.g. Sáez-Marti and

Zenou (2012), Bezin and Moizeau (2017) and Varvarigos (2020).36

The aim of this section is to consider several sensitivity checks in order to demonstrate that our �ndings

are robust against assumptions and choices made. More precisely, we introduce an explicit socialization

e�ort into the basic model in order to reconcile our approach with the standard assumption in the cultural

transmission literature, i.e. that socialization requires parental e�ort (section 4.1). We also consider two

alternative transmission processes. The �rst one assumes that the honest trait can only be transmitted if it is

acquired through oblique transmission by peers, i.e., if vertical and oblique socialization are complementary

(section 4.2). Such a transmission process is studied by Bezin et al. (2021). The second one assumes that

the oblique transmission is type-speci�c (section 4.3), e.g. due to parents' school or neighborhood choice.

35See, for example, also Hauk and Sáez-Marti (2002) and Bisin et al. (2011) for further motivation of these functional forms.
36See also Bikhchandani et al. (1992) or Becker and Murphy (2003) for alternative applications of conformist behavior.
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4.1. Socialization e�ort vs. criminal behavior

We now consider a transmission process which is in�uenced by both the parents' behavior and e�ort to

transmit the desired trait. Then, there are two competing channels: As before, the parents' criminal behavior

lowers the likelihood that children obtain the desired trait, whereas parental e�ort has a countervailing e�ect

and increases the same probability. Formally, such a transmission process can be de�ned as follows:

P iD = αxi
t + [α(1− xi

t) + (1− α)(1− τ it )]S(µt) (14)

P iH = (1− α)τ it + [α(1− xi
t) + (1− α)(1− τ it )](1− S(µt)) (15)

where i ∈ {D,H} and α ∈ (0, 1) measures the relative importance of the parents' actual criminal behavior

and their own socialization e�ort in determining the horizontal transmission probabilities. The case α = 1

corresponds to the basic model of section 2. By contrast, a socialization process with α = 0 has, e.g., been

analyzed by Sáez-Marti and Zenou (2012) among others.

Parents maximize their utility by choosing the time allocated to criminal activities (xi
t, as before) and to

socialize their children (τ it , with i ∈ {H,D}). We assume that educating ones child has a cost beyond the

foregone income from working in the legal market given by c(τ it ) = c(τ it )
2/2. Hence, parents' utility function

is given by

U i
t = (1− xi

t − τ it )w + gxi
t − pfxi

t − γi (x
i
t)

2

2
+ β

(
P iHV H + P iDV D

)
− c

(τ it )
2

2
(16)

The optimal fractions of time spent on criminal activities and education are:

xi
t = max

{
0,

1

γi

(
g − w − pf − αβ(1− S(µt))∆V

)}
(17)

τ it = max

{
0,

1

c

(
(1− α)βS(µt)∆V − w

)}
(18)

with i ∈ {H,D}.37 Parents' incentive to invest in education increases with the number of dishonest individu-

als in society, µt, the relative evaluation of having an honest child, ∆V , and the parents level of altruism, β.38

By contrast, it is decreasing in forgone earnings in the legal sector (the opportunity costs of educating chil-

dren), w. Finally, if the share of dishonest individuals is su�ciently small, i.e. µt < S−1(w/((1− α)β∆V )),

parents will free-ride on trait transmission by society and not exert any e�ort to educate their child.

37In the following we assume that xi
t + τ it < 1 holds for all individuals. This requires, e.g., some restrictions on γi and c.

38Note that the comparative static analysis for the share of time spent on criminal activities is basically the same as in section
2.
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The change in the fraction of D-types is given by:

△µt+1 = αS(µt)− µt + α(1− S(µt))

(
µt

γD
+

1− µt

γH

)(
g − w − pf − αβ(1− S(µt))∆V

)
+ (1− α)S(µt)

1

c

(
(1− α)βS(µt)∆V − w

)
(19)

with △µt+1 = αx̄α > 0 if µt = 0 and △µt+1 = (1 − α)(τ̄ − 1) < 0 if µt = 1.39 From these observations it

follows immediately:

Proposition 3. Suppose that α ∈ (0, 1). Then, there exists at least one interior equilibrium µ∗ such that

µ(t, µ0) → µ∗ for all µ0.

Proof: Straightforward from proposition 1.

Two remarks are in order. First, similar to the situation with a public education campaign, the existence of

interior rest points no longer depends on the children's bias. Second, the introduction of parental e�ort rules

out the steady state in which all individuals end up with the dishonest trait in the long-run. The intuition

behind this �ndings is that e�ort provides a countervailing force to parents' criminal behavior in determining

horizontal transmission. Altogether, our main results thus turn out to be robust against the introduction of

e�ort into the basic model.

4.2. Complementarities between vertical and oblique socialization

In this section we assume that vertical and oblique socialization are complementary. This means that a

child only becomes honest if parents succeed in transmitting the honesty trait and the role model which is

randomly met by the child is also honest. Similarly, children acquire the dishonest trait if both parents fail

to transmit the honesty trait and the peer group has a negative in�uence. A problem emerges when there is

a con�ict between socialization by parents and by society. In this case we assume that children are randomly

matched with a role model from society a second time and so, children acquire the trait of this role model.

Transmission probabilities can then be written as follows (i ∈ {H,D}):

P iD = xi
tS(µt) + xi

t(1− S(µt))S(µt) + (1− xi
t)S(µt)S(µt) (20)

P iH = (1− xi
t)(1− S(µt)) + (1− xi

t)S(µt)(1− S(µt))S(µt) + xi
t(1− S(µt))(1− S(µt)) (21)

This socialization process implies that a child of dishonest parents (i = D) will also be dishonest (eq. 20)

if parents transmit their trait through their criminal activity (with probability xD
t ) and if the dishonest

39Note that x̄α ≡ 1
γH (g − w − pf − αβ∆V ) and τ̄ ≡ 1

c

(
(1− α)β∆V − w

)
.
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trait is also transmitted by peers (with probability S(µt)). However, if children meet honest peers (with

probability 1−S(µt)) con�icting with their parents activities, it is assumed that children have an opportunity

of acquiring the dishonest trait when they randomly meet dishonest peers for a second time (with probability

S(µt)). Finally, if parents do not succeed in transmitting their trait (with probability 1− xD
t ) but children

meet dishonest peers (with probability S(µt)), then children acquire the dishonest trait if, in a second

random match, they meet dishonest peers again (with probability S(µt)). Otherwise, children of dishonest

parents with get the honest trait when both parents and peers transmit the honest trait (with probability

(1−xD
t )(1−S(µt))). Moreover, if transmission by parents and peers is con�icting, children may also acquire

the honest trait if in a second round children randomly meet honest peers (eq. 20). The socialization process

of children with honest parents is analogue.

The parents' optimal fraction of time spent on criminal activities is now:

xi
t = max

{
0,

1

γi

(
g − w − pf − 2β(1− S(µt))S(µt)∆V

)}
(22)

with i ∈ {H,D}. The new change in the fraction of D-types is given by:

△µt+1 = S2(µt)− µt + Γ(µt) (23)

with

Γ(µt) = 2
[
g − w − pf − 2β∆V (1− S(µt)S(µt))

] [ µt

γD
+

1− µt

γH

]
(1− S(µt))S(µt) (24)

From these equations it is straightforward to see that µ = 0 and µ = 1 are always possible steady states.

Moreover, further analysis of equation (23) gives rise to the following proposition:

Proposition 4. Suppose that S′(1) > 1−xD(1)
xH(1)

and S′(0) > xH(0)
1−xD(0)

. Then, there exists at least one interior

equilibrium µ∗ such that µ(t, µ0) → µ∗ for all µ0.

Proof: See appendix.

Similar to the previous extensions, we show that both honest and dishonest types can survive in the long-run

and that multiple equilibria with either high or low crime rates may exist. Hence, the main predictions of our

model turn out to be robust against alternative modeling approaches to the socialization process. Moreover,

as in the previous case, the existence of an interior steady state does not depend on the children's bias.

4.3. Type speci�c oblique transmission

The basic model assumes that the oblique transmission function S(µt) is the same for all individuals and

thus independent of the parents' type. From a practical standpoint, however, there may be good reasons

24



to expect that children with a type D (H) parent are more likely to be exposed to peers with type D (H)

(relative to what is represented by the average of the society), which may be the result of parents' school or

neighborhood choice. In this case, S(µt) would be type-speci�c. Thus, the total probability that the child

of an type-i parent adopts trait i ∈ {H,D} is given by:

P iD = xi
t + (1− xi

t)S
i(µt) (25)

P iH = 1− P iD (26)

where SL(µt) (S
H(µt)) represents an oblique transmission function with a positive (negative) bias. Following

the same steps as in the previous analysis, it can be shown that the time spent on committing crime is

xi
t = max

{
0, 1

γi

(
g − w − pf − β(1− Si(µt))∆V

)}
(i ∈ {H,D}) and that the dynamics are qualitatively

very similar to the ones of the basic model so that both traits can survive in the long-run.

5. Conclusions

This is the �rst paper to theoretically account for the intergenerational nature of criminal behavior. To

do so, we have proposed a dynamic model of cultural transmission of moral norms. Individuals allocate

their time endowment to work in the market sector and to commit crime. The decision to commit crime, in

turn, has a direct negative impact on the socialization process within the family (the child's probability of

adopting norms of good conduct) consistent with Di�erential Association Theory. We show the existence of

high and low crime equilibria. Furthermore, we �nd that both traits, honesty and dishonesty, can survive

even if all parents commit crime but at the same time agree that honesty is desirable.

Our model thus provides a novel and complementary explanation of why crime rates tend to be persistent

over time and why it is highly concentrated in speci�c areas based on socialization mechanisms within the

family. Furthermore, our theory can explain why criminal behavior persists even though parents agree that

norms of good conduct (honesty) are desirable (if children are negatively biased in favor of it, or if they are

conformist and their environment is dominated by the dishonest trait).

In the present framework, policies aimed at deterring crime not only alter economic incentive to commit

crime but may also directly a�ect the socialization process and thus have amplifying intergenerational e�ects

depending on initial conditions. Similar e�ects arise from policies aimed at shaping the evaluation of types

by parents. Moreover, we have shown that a public education campaign which is used to emphasize the

importance of norms of good conduct is an e�ective tool to reduce crime by increasing the share of honest

individuals in society and by altering the existence of steady state equilibria.
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With regard to policy implications, our theory justi�es policy intervention in defense of the honesty

trait if such a trait is valued in society. Moreover, policies aimed at �ghting criminal behavior and at

promoting children's adoption of the honesty trait will be aligned with parental preferences. With respect

to the spatial variation in crime, polices that foster the movement of individuals along neighborhoods or

cities (reallocation policy or subsidy policy) might be used to reduce aggregate crime. These policies should

be aimed at increasing the possibility of having equilibria with a high share of honest individuals (see also

Bezin et al. (2021)).

Finally, our model predicts that parents should reduce criminal behavior when societal (potential peer)

criminal behavior decreases. While there is broad evidence supporting the general notion that parents take

into account the impact of their own criminal actions on the socialization process (and thus on the future

behavior of their children) and, that they also change their behavior in anticipation of (potential) peer

e�ects40, the speci�c predictions of our model could explicitly be tested by future research. For example,

experiments or empirical analysis could address the e�ect of a schooling reform on parents of children in

school to see whether these parents reduce their criminal behavior. Such an analysis would be related to

empirical papers using non-school age people as a control group to measure the causal e�ect of policies, see

e.g. Du�o (2001) and Du�o et al. (2021) who evaluate the causal impact of schooling on various outcome

measures such as educational attainment, wages or health behavior.

We consider our paper to be a �rst step towards a more systematic and formal analysis of the intergen-

erational nature of criminal behavior. While the mechanism considered in this paper helps to improve the

understanding of the origins of criminal behavior, the limitations of our analysis, at the same time, provide

guidance for future research. Our model could be extended, for example, to include speci�c features of crim-

inal behavior that di�er from culture, such as learning of criminal skills or crime spillovers. Adding these

features would generate additional channels for crime to be geographically concentrated. Other important

issues for future research include, e.g., an investigation of the interaction between socialization processes and

laws (Acemoglu and Jackson, 2017), the analysis of normative implications of crime deterrence and education

policies within our framework or a systematic investigation of substitutability and complementarity between

private and public socialization e�orts, norms and criminal behavior.

40Fore example, it is well documented that anticipation of potential peer e�ects is a relevant decision variable for parents when
it comes to school and neighborhood choice (see, e.g., Barseghyan et al. (2019), Agostinelli et al. (2020), Abdulkadiroglu et al.
(2020)). Moreover, parenthood is an important factor determining desistance from crime (see, e.g., Dustmann and Landerso
(2021) and Massenko� and Rose (2020)).
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Appendix

Proof of proposition 1:

First, note △µ = x̄ > 0 if µ = 0 where x̄ ≡ (g − w − pf − β∆V )/γH .

(i) It is straight forward to see that △µ = 0 if µ = 1. Just note that S(1) = 1.

(ii) Since S(µ) ≥ µ and Γ(µ) > 0 for all µ ∈ [0, 1[, µ = 1 is the only possible steady state. If we evaluate

the derivative of △µ with respect to µ at µ = 1, we get

d(△µ)

dµ
|µ=1 = S′(1)(1− (g − w − pf)/γD)− 1 (A.1)

so that µ = 1 is stable whenever S′(1) < 1 < 1
1−(g−w−pf)/γD .

(iii) As has been shown in (ii), the condition S′(1) < (>) 1
1−(g−w−pf)/γD ensures that µ = 1 is a locally

(un)stable equilibrium. Also, we have △µ > 0 at µ = 0. Consequently, if µ = 1 is unstable, there is at

least one stable interior rest point. If µ = 1 is stable, however, there is either an even number or no

interior steady states depending on the size of △µ evaluated at µ = 0, i.e. the size of x̄.

(iv) With frequency dependent transmission, µ = 1 is always a locally stable equilibrium as S′(1) < 1 (see

also (ii)). The existence of interior rest points and their stability properties then follow analogous to

(iii).

Proof of proposition 4:

If we evaluate the derivative of △µ with respect to µ at µ = 1 and µ = 0, we get

d(△µ)

dµ
|µ=1 = S′(1)(1− xD(1))− xH(1) (A.2)

d(△µ)

dµ
|µ=0 = S′(0)xH(0) + xD(0)− 1 (A.3)
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so that µ = 1 is unstable whenever S′(1) > 1−xD(1)
xH(1)

and, similarly, µ = 0 is unstable if S′(0) > xH(0)
1−xD(0)

.

Proof of proposition 5:

If we evaluate the derivative of △µ with respect to µ at µ = 1 and µ = 0, we get

d(△µ)

dµ
|µ=1 = 2S′(1)− 2S′(1)

(g − w − pf)

γD
(A.4)

d(△µ)

dµ
|µ=0 = 2S′(0)

(g − w − pf)

γH
− 1 (A.5)

so that µ = 1 is unstable whenever S′(1) > 1

2

(
1− (g−w−pf)

γD

) and, similarly, µ = 0 is unstable if S′(0) >

γH

2(g−w−pf) .

Endogenous apprehension probability:

The basic model abstracts from an endogenous probability of apprehension. Therefore, the probability that

a criminal is apprehended is independent of the total number of crimes committed in the economy. In a more

elaborated framework, however, one may expect that a larger number of crimes reduces the e�ectiveness of

enforcement (e.g. the ability of the police to handle each case e�ectively), so that the probability of being

apprehended decreases with the overall level of crime in the economy, i.e. p(x̃) with ∂p(x̃)/∂x̃ < 0. This

kind of externality has been emphasized, e.g., by Ferrer (2010) and others. However, adding this perhaps

more realistic feature to our basic model would not a�ect any of the main results as it only enlarges the size

of the intergenerational e�ect or, put di�erently, the length of the transition process to a stable equilibrium.

For example, suppose that the share of individuals with the undesired trait is increasing throughout the

transition towards a new steady state. Then, the resulting increase in the aggregate crime rate reduces

the apprehension probability, which in turn increases the incentive to commit crimes and thus, the share of

dishonest individuals in society and so on. Hence, the speed of convergence to the new equilibrium will be

lower.

Formally, consider the basic model framework with the transmission process de�ned by equations (1)-(2)

and the parents maximization problem de�ned in section 2.2. Imagine now that the probability of being

apprehended is given by p = p(x̃) = p(1 − x̃), p ∈ (0, 1). Note that the parents' optimal fraction of time

spent on criminal activities is then:

xi
t = max

{
0,

1

γi

(
g − w − p(1− x̃t)f − β(1− S(µt))∆V

)}
(A.6)
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where the aggregate share of criminal activities in period t is given by

x̃t =
(
g − w − p(1− x̃t)f − β∆V (1− S(µt))

)(1− µt

γH
+

µt

γD

)
(A.7)

Clearly, a higher aggregate crime rate encourages individuals to devote more time to commit crime as it

reduces the expected costs. Simplifying equation (A.7), it is easy to see that,

x̃t =
(
g − w − pf − β∆V (1− S(µt))

) (
1−µt

γH + µt

γD

)
1− pf

(
1−µt

γH + µt

γD

) . (A.8)

Hence, in this version of the model the aggregate share of criminal activities tends to be lower than in the

basic model (cf. equation 8). A higher aggregate crime rate will also a�ect the dynamics of types in the

population. Now, the change in the fraction of D-types is given by:

µt+1 = S(µt) +
[
g − w − pf − β∆V (1− S(µt)) + pfx̃t

] [ µt

γD
+

1− µt

γH

]
(1− S(µt)) (A.9)

and the change in the fraction of D-types can be obtained from (A.9) and (A.8) as:

△µt+1 = S(µt)− µt + Γ̃(µt) (A.10)

with

Γ̃(µt) =
[
g − w − pf − β∆V (1− S(µt))

] [
µt

γD + 1−µt

γH

]
1− pf

(
1−µt

γH + µt

γD

) (1− S(µt)) (A.11)

It is straight forward to see that Γ̃(µt) ≥ 0 for all µt ∈ [0, 1]. In particular, △µt+1 = x̄p > 0 if µt = 0 and

△µt+1 = 1 if µt = 1.41 Moreover, note that these dynamics are very similar to the one in the basic model

described by equations (6) and (7). So, regarding the existence of steady states, it follows immediately from

these observations that:

(i) µ∗ = 1 ∈ M .

(ii) If oblique transmission is unbiased or positively biased (in favor of trait D), then M = {1} and

µ(t, µ0) → 1 ∀µ0.

(iii) If oblique transmission is negatively biased (against trait D), two cases may arise:

41x̄p ≡ 1
(γH−pf)

(g − w − pf − β∆V ).
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• For S′(1) > 1
1−(g−w−pf)/(γD−pf)

, then there exists at least one interior equilibrium µ∗ with µ∗ ∈

[0, 1) and µ(t, µ0) → µ∗ ∀µ0 ̸= 1.

• For S′(1) < 1
1−(g−w−pf)/(γD−pf)

and x̄ small enough, then there exist at least two interior equi-

libria, µ∗
1, µ

∗
2, with µ∗

1 < µ∗
2 < 1, such that: µ(t, µ0) → µ∗

1 ∀µ0 < µ∗
2 and µ(t, µ0) → 1 ∀µ0 > µ∗

2.

For x̄ large enough, M = {1} and µ(t, µ0) → 1 ∀µ0.

(iv) If oblique transmission is conformist and x̄ is small enough, then there exist at least two interior

equilibria, µ∗
1, µ

∗
2, with µ∗

1 < µ∗
2 < 1, such that: µ(t, µ0) → µ∗

1 ∀µ0 < µ∗
2 and µ(t, µ0) → 1 ∀µ0 > µ∗

2.

For x̄ large enough, M = {1} and µ(t, µ0) → 1 ∀µ0.

The formal proof is equivalent to proposition 1.

Therefore, similar to the basic model, multiple equilibria with low or high crime rates may exit in the long-

run and both types, honest and dishonest, can survive. We can conclude that all results obtained in the

basic model hold when we consider an endogenous apprehension probability. The unique di�erence is the

size of both the crime rate and the population of dishonest individuals. The negative e�ect of the aggregate

crime rate on the apprehension probability increases the incentive to commit crime, which results in a larger

intergenerational e�ect through an increase in the share of dishonest individuals.
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