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Abstract

In this paper we survey recent advances in the economic theory of identity formation. We restrict
our analysis to models which conceptualize identity formation as embedded into an inter-generational
cultural transmission process, and therefore have implications for the dynamics of social identity.
Through the lens of a general framework linking identity formation to cultural evolution, we discuss
issues related to the dynamics of oppositional, racial, or minority attitudes, cultural polarization, iden-
tity switching, and openness to alternative identities. An application of the set-up to multidimensional
identities constructed from combinations of characteristics, provides conditions under which societies
converge (or not) toward narrow identities centered on salient markers such as religion, ethnicity, or

race. We conclude by outlining promising avenues for future research.
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1 Introduction

Identity economics has grown rapidly over the past two decades. Drawing on cognitive and social psy-
chology, it emphasizes how concerns about self-concept and social standing are important determinants
of individual behavior. Along these lines, the theoretical literature on identity economics has taken three
main distinct approaches to introduce notions of personal and social identity. The first, pioneered by
Akerlof and Kranton [2000, 2005], incorates social identity as utility payoffs tied to internalized prescrip-
tions associated with group membership and social categorization.! In this class of models, individuals
gain not only private benefits but also group-related benefits (e.g., status, self-esteem); they suffer utility
losses when their behavior departs from group norms, when their traits diverge from group ideals, or when
their personal characteristics are at variance with the ideal archetypes promoted within the group.? In
many situations, identities reflect individual or collective choices: agents select which group to identify to,
trading off the material and psychological costs and benefits of identification [Shayo, 2009].%

The second approach, associated with Bénabou and Tirole [2003, 2006, 2011], emphasizes instead
cognition, assuming that individuals care about their self-image, social image, and deep values, but they
lack full self-knowledge. Consequently, individuals manage beliefs and process information in ways that
signal—both to themselves and others—commitment to valued identities.

Both these approaches typically take as fixed an underlying pattern of traits, categorizations, and
psychological value sources that structure individual identity choices. Yet, some of these dimensions are
culturally determined: they evolve slowly across generations, reshaping identity formation in the long run.

In this chapter we concentrate on a third approach which is centered on the study of the nature and
implications of cultural evolutionary processes, offering an account of the dynamic evolution of social iden-
tity. Fundamentally, we conceptualize identity formation as embedded in the inter- generational cultural
transmission process introduced by Bisin and Verdier [2001a],* In this process, parents make deliberate
socialization choices to shape their children’s preferences. These choices are however generally constrained
by children’s role in forming their own cultural identity. Identity formation is then the result of a societal
matching process which children generally act upon. Independently of the specifics of the identity for-
mation mechanism, parental socialization choices will generally anticipate it and hence the socialization

strategies they pursue will be accordingly affected®.

1See also Akerlof and Kranton [2010] for a book-length treatment.

2This approach builds upon insights from the psychological literature on conformity [Asch, 1955, Cialdini and Goldstein,
2004], norm formation [Sherif, 1936], self-categorization and ingroup-outgroup rivalry [Tajfel, 1979, Tajfel et al., 1979, Tajfel,
1978, Tajfel and Turner, 1979)].

3The preference-based modeling framework has been widely applied to many areas such as economic organizations [Akerlof
and Kranton, 2005], labor markets [Akerlof and Kranton, 2010], education [Akerlof and Kranton, 2002], gender roles [Bertrand
et al., 2015], distributive and identity politics [Bonomi et al., 2021, Ghiglino and Miiller, 2026, Ghiglino et al., 2021, Lindqvist
and Ostling, 2013, Shayo, 2009], trade policy and attitutes towards globalization Grossman and Helpman [2021], [Holm, 2016],
and international integration [Abramson and Shayo, 2022], ethnic and civil conflicts [Sambanis and Shayo, 2013, Yuki, 2021],
war and nation building [Sambanis et al., 2015, Shayo, 2020], rule-following norms [Schneeberger and Krupka, 2021], growth
and development [Skaperdas and Testa, 2025, Yuki, 2023].

4See Boyd and Richerson [1985], Cavalli-Sforza and Feldman [1981] for the study of cultural evolutionary processes with
no parental socialization choice; see Bisin and Verdier [2025, 2010, 2023] for surveys of the economic approach and its place
within the literature in the social sciences.

5Doepke and Zilibotti [2017, 2019a,b] pursue important related work along these lines, studying parenting strategies
which differ in whether and how they induce children merely comply with parental preferences (due to monitoring or fear

of punishment) or instead internalize values—such as work ethic, patience, or respect for rules—which then guide behavior



Along these lines, after reviewing the structure of the canonical economic model of intergenerational
cultural transmission - in Section 2 - we take a broad abstract view of identity formation within cultural
evolution. In Section 3 we show how the rich insights from Identity economics [Akerlof and Kranton,
2000, 2010] can be incorporated into this class of models. We then delve into various applications in the
literature. In Section 4 we survey models of identity formation which entail choices on the part of children
which generally operate at the intensive margin - e.g., adopting oppositional attitudes within minoritarian
cultures or racialist attitudes within groups defined by given racial characteristics. In this context, we
also introduce models studying cultural polarization as well as models of identity switching and cultural
openness to different identities. In Section 5 we study identity formation in environments in which children
choose identities constructed as a rich set of possible combinations of a vector of characteristics. In this
context we break new grounds: the literature we survey does not embed the identity formation problem
into cultural evolutionary dynamics, so we do it. We derive the general dynamical construct and apply it
e.g., to characterize conditions under which identity formation converges - in the long-run - towards narrow
identities - e.g., organized around high-salience markers like religion, ethnicity or race. Importantly, in
Sections 4-5 we survey but furthermore extend existing work on identity formation - like Darity et al. [2006]
on racialism, Shayo [2009] on general social identity, and Dasgupta and Goyal [2019] on multidimensional
identities - to formally integrate it into dynamic models of cultural evolution. Section 6 concludes with

remarks on future directions this literature may take.

2 Cultural Transmission and Identity Formation

Cultural evolution is the spread of cultural traits - interpreted as conveying socially relevant preferences,
attitudes and beliefs - across individuals through social learning, socialization, teaching, or imitation. At
the individual level, cultural evolution - by shaping preferences, attitudes and beliefs - affects behavior
and decision-making. In this context, we conceptualize identity formation as embedded in the inter-
generational cultural transmission process that drives cultural evolution. Specifically, cultural traits can
be transmitted (vertically) from parents to children, and acquired (obliquely and horizontally) across and
within generations among unrelated individuals through identity formation e.g., interacting with teachers
and peers.

In this section we delineate the canonical model of cultural transmission, which operates through
vertical transmission and identity formation [Bisin and Verdier, 2000, 2001b].° While identity formation in
this canonical model is represented by a simple societal mechanism, in the next sections of this chapter we

will show how the model is enriched by allowing for various endogenous identity formation mechanisms.

2.1 The Canonical Cultural Transmission Model

Consider a population of a continuum of individuals each characterized by a binary cultural trait i. The
population dynamics are assumed stationary and normalized to 1 for simplicity: reproduction is a-sexual
and each parent has one child. Cultural transmission is the result of direct vertical parental socialization
and identity formation in society at large. A parent with trait ¢ successfully transmit vertically his/her

even in the absence of parental oversight. This internalization is essentially a mechanism of identity formation.
6The distinction between oblique and horizontal is immaterial in the continuous time approximation to cultural dynamics

which the literature has largely adopted and hence we disregard it in this survey.



trait to his/her child with probability 0 < d* < 1. With probability 1 — d’ the child is not socialized
and adopts a cultural identity through an oblique cultural transmission process where he/she matches at
random with an individual from his/her parent’s generation and acquires the trait of the match.

Formally, this cultural transmission mechanism is represented by transition probabilities, P*, encoding
the probability that a parent with trait ¢ has a child with trait j. Letting ¢* denote the fraction of individuals
with trait ¢ in the population,

Pi(d'q")=d' +(1—-d)q  PYd.q)=(1-d)1-q), i#]j (1)
In the continuous time approximation, this process of cultural transmission results in the following cultural

dynamics describing the diffusion of trait 4 in the population:
i =q'(1-¢")(d — d). (2)

The economic approach to cultural transmission in Bisin and Verdier [2001b] allows parents to choose
how intensively they directly socialize their children; that it, to choose socialization effort 0 < d* < 1,
at some cost c(d’).” Parents are motivated to cultural transmission by paternalistic preferences over the
traits that their children can acquire. Consider first the simplest case in which a parent with trait 7 obtains
an exogenous payoff V¥ if his/her child acquires trait j, assuming parents prefer children with the same
trait as theirs: V% > V% whenever i # j. A parent with trait i € {a,b} will then solve the following
socialization problem:

H}ﬁxpii(di’qi)vii + PU(di, ¢ )V — o(d); (3)

where P¥(d¢,q*) and P¥(d’,q") are given by (1).
Denote AV? = V% -V the parental preferences for socialization to cultural trait 7, which the literature

also refers to as cultural intolerance of cultural group 7. The first-order conditions for ¢ type are:
(1—¢")AV' =(d"). (4)

It immediately follows that socialization effort d’ increases with parental socialization preferences AV*.
Most importantly, in this specific formalization of the cultural transmission process, d’ decreases with
the relative population size of cultural group i, ¢*. Indeed, parents have less incentives to socialize their
children when they belong to a cultural majority in the population as children tend to adopt the cultural
identity of the majority in society. We say that, in this case direct vertical transmission act as a cultural
substitute to identity formation in the cultural transmission mechanism.

It then follows that - under cultural substitution - the cultural transmission process tends to keep the

cultural dynamics away from the boundaries ¢° = 0 and ¢’ = 1 and an heterogeneous cultural distribution

0 < ¢ < 1 emerges as a stationary state from all interior initial condition of the population dynamics:®
- AV?
qZ = %. (5)
AVi+ AV

"The cost function ¢(d) is assumed to be an increasing convex function with the Inada conditions: ¢(0) = ¢/(0) = 0, and
limg_,1 c(d) = limg_,1 ¢/(d) = +oo.

8This is in contrast with the case in which each d* is exogenous, an assumption generally adopted in cultural evolution
studies, starting from [Boyd and Richerson, 1985, Cavalli-Sforza and Feldman, 1981]. In this case, in fact, the dynamics drive
towards cultural homogenization with a monomorphic equilibrium ( with ¢* = 1 if d* > d? or ¢ = 0 if d* < d’. Equation
(2) is actually a simple version of the replicator dynamics in evolutionary biology for a two-trait population dynamic model,

where (di - dj) can be interpreted as the relative cultural fitness of trait ¢ compared to trait j.



3 Identity Formation

Although parents make deliberate socialization choices to shape their children’s preferences, vertical trans-
mission is generally constrained by children’s own active role in selecting preferences and cultural traits,
that is, in forming their own cultural identity.

In the canonical model of cultural transmission identity formation is modeled as the result of a societal
matching process which abstracts from any choice on the part of children. Rich insights from the economics
of identity formation in [Akerlof and Kranton, 2000, 2005] can however be easily incorporated into the
model. We distinguish broadly between models in which identity formation is modeled as a societal
mechanisms and models which involve an explicit direct choice on the part of children.” Independently of
whether the socialization process involves direct identity adoption, parental vertical transmission choices

will anticipate it and socialization patterns will be accordingly affected.

3.1 Societal Mechanisms of Identity Formation

The societal matching mechanism of identity formation which characterizes the canonical model of cultural
transmission in the previous section gives rise, as we noted, to cultural substitution and hence induces an
heterogeneous distribution of the population by cultural trait at the stationary state. Consider instead the
case in which identity formation on the part of children requires psychological reinforcement mechanisms
whereby the successful transmission of a particular cultural type may be only reached after a child has
been exposed to a threshold number of similar role models, e.g., teachers, role models, peers. In this case
identity formation may introduce forms of cultural complementarity.

As an illustration, consider the following societal identity formation mechanism studied by Bisin and
Verdier [2001b]: direct parental socialization effort only pre-disposes a child to the parent’s trait - which
is adopted only if the child is also randomly matched with another individual of the same trait; otherwise

the child is matched again with an individual in the population and adopts his/her trait. In this case
P, q") =d'q" +¢' PId' ¢ ) =(1—d'¢")+1—q".

It is straightforward to see that a dimension of cultural complementarity is introduced in the cultural trans-
mission process. It is not the case that d’ decreases with ¢* and, as a consequence, culturally homogeneous

stationary states - with ¢ = 1 or ¢ = 0 - arise from the dynamical system.

An important dimension of models of identity formation regards the study of how parents interact
with the children adoption mechanisms, whether e.g., they seek to mitigate or manage them by limiting
their children’s social interactions. Consider an environment where parents have the capacity to affect
their children social matching process by biasing the set of contacts they are exposed to when not directly
socialized. More specifically, consider that a child’s probability of matching with an individual with trait
i is denoted Q*(s‘, "), where 0 < s* < 1 represents a choice variable of the parent affecting the cultural
segregation of the environment the child is exposed to. Abstracting from specific details of the matching

process, parental socialization is in this context multidimensional, in that it involves different margins of

9We refer to children as the parents’ offspring in the model - even though they might be adults when engaging in identity
formation.



transmission: direct socialization effort d* and cultural segregation s*.'°

Given the contact process Q'(s’,q'), assume that the identity formation process of the child can be
encapsulated into an adoption rule that generates a probability T%(s¢, ¢°) that the child adopts trait 7.'!

The optimal direct socialization rates d* and segregation bias s’ are then the solution of the following
problem:

({lnax) Pii(di, s, gV + (1 — pii(d, Si’qi)>vij —o(d, s);

where PU(d!, st,q") = d* + (1 — d*)T*(s%, ¢") and c(d’, s*) is the parental socialization cost. The identity
adoption mechanism operating through T%(s?, ¢*) affects the cultural dynamics through parental choices of
d’ and s’. Assuming that socialization costs satisfy some standard regularity assumptions, it can be shown
that when direct socialization and segregation bias appear as complements in the socialization technology
- that is, when % < 0) - then cultural substitution prevails. Namely the optimal socialization choices d
and s’ are decreasing in the frequency of the parent trait ¢*. It follows that cultural heterogeneous obtains

as a stationary state of the dynamics.

3.2 Identity Choice and Social Interactions

In the canonical model of cultural transmission - as well in the models in the previous section in which
identity formation is the result of a matching process affecting children’s social interactions - parental
socialization preferences AV? are exogenous. But in models which involve an explicit identity choice on
the part of children, this choice will generally depend on the socio-economic environment the children
face, which their parent will rationally anticipate. Consequently, parental socialization preferences will be
explicitly derived from indirect utilities determined at the socio-economic equilibrium of their children and
hence they will generally be frequency-dependent; that is, they will have the form AV?(¢%), depending on
q'. Generally, in this literature, parental preferences for socialization are constructed under a formulation
of imperfect altruism referred to as imperfect empathy [Bisin and Verdier, 2001b]: parents evaluate their

children’s actions with their own (the parents’) utility.?

10A simple example may take the following form :
Q' =Q' (s q") ="+ (1-5")q"

where s’ € [0, 1] represents the segregation bias chosen by the parent. Typically when s’ = 0, there is random matching and
Q%(0,q") = q¢*. When instead s* > 0 there is a positive bias to match towards the trait of the parent i. Indeed when s* = 1,
identity formation is completely biased towards the cultural variant of the parent and the child is only exposed to his/her
specific cultural type.

" For instance, under an adoption rule specifying that an (odd) number N of matches is randomly drawn and the cultural
trait of the majority of these is adopted:

N+1 N+1
N + +

Pt = (N )(@60a0) T (1-@han)
2

Alternatively, for an extreme conformity mechanism, specifying that cultural type i is adopted only if all the matches
drawn are of the same type i:

Ti(s'q) = (@1, 49)

12While biasing parental preferences, imperfect empathy does not necessarily imply that in equilibrium parents prefer

children sharing their own cultural trait type.



The implications of the endogeneity of AV for socialization and population dynamics need to be derived
case-by-case. A reduced form analysis is however useful to clarify what to look for in the applications.'?
Consider parental socialization preferences of the general form AV?(¢?). The parental socialization

problem then determines d’ (g, AV*(¢%)) so that:

d ., . o ad’ ad* dAV? dgi 4
_di (¢, AV = — 4+ — —.
dgq} ( (@) Jq; OAV* dqy 4 dqy

direct effect feedback effect expectations effect

Under cultural substitution, gz; < 0. But the feedback effect aid‘i,i Z‘IAﬁ‘:I can be positive or negative: an
anticipated larger frequency of trait ¢ in the children’s generation, may increase or decrease the parental
socialization preferences.

In the continuous time approximation, the dynamical system for the evolution of cultural traits - when

paternalistic socialization preferences are endogenous - can be written as:
i'=q'(1-q")[d(¢",AV'(¢") =& (1 - ¢', AVI (1~ ¢"))] .

In this case, a sufficient set of conditions to obtain a heterogeneous stationary state cultural distribution
requires cultural substitution as well as an additional condition on AV?(q%) - called strategic substitution
in (Bisin and Verdier [2001Db]):

d o
Z AV .
a0 (¢') <0

In words, strategic substitution implies that cultural minorities enjoy relatively larger gains from social-
ization, regardless of the specific socialization channel. It follows that if the social environment exhibits
strategic substitution and, in addition, cultural substitution, then from any interior initial state, the cul-
tural dynamics converge to a heterogeneous stationary state 0 < ¢ < 1.

By contrast, under strategic complementarity - that is, if %AVi(qi)) > 0 - minorities experience
smaller, and potentially even negative, socialization gains. In that case, whether heterogeneous stationary
state is sustained in the limit depends on the strength of the cultural substitution effect. The precise way
in which AV(g;) depends on frequency is context-specific. In the following section we will map different

identification formation models of interest into frequency dependent parental socialization preferences

4 Social Identities at the Intensive Margin

In this section we study models where identity formation, while embedded in the intergenerational cultural
transmission process, entails explicit choices on the part of children, after the vertical transmission effort
of their parents. In particular, we study various specific social identities of interest in the social sciences,
studied in the literature. These are environments where children’s choices affect the intensity of their
attachment to the cultural trait transmitted by parental socialization. In the next section we study
models where the choice set entails richer opportunities, that is, distinct social groups, at the extensive

margin, defined by a broad set of characteristics.

13We follow Bisin and Verdier [2001b, 2010] strictly here.



4.1 Oppositional Identity

The sociological literature studying social identity emphasizes two distinct - opposed in fact - motivation
driving identity formation: cultural conformity and cultural distinction. In the first case group identity is
driven by preferences for inclusiveness: the more common a trait is in the population, the more individuals
want to express it; see for instance, assimilation theories, in political science and sociology (Gordon [1964];
Moghaddam and Solliday [1991]), or contact theory in social psychology (Allport [1953]). The alternative
view suggests that group identity is motivated by preferences to keep a distinctive cultural heritage which
generates a sense of positive distinctiveness ; see theories of multiculturalism (Glazer and Moynihan [1970])
and social identity theory in social psychology (Tajfel et al. [1981]; Turner [1982]; and Abrams and Hogg
[1988]).14

An interesting illustration of the roles of cultural conformity and cultural distinction in identity forma-
tion mechanisms is the study of the formation of oppositional identities in minority communities by Bisin
et al. [2011]. Oppositional identity on the part of specific social groups occur when individuals choose
cultural categorizations and prescriptions defined in opposition to the categorizations and prescriptions
of the mainstream group [Battu et al., 2007]. The concept of oppositional identity maps onto several
well-documented real-world cases. First of all, Fordham and Ogbu’s classic 1986 study [Fordham and
Ogbu, 1986] documenting - by means of ethnographic data from a high school in Washington, D.C., that
Black students were intentionally underachieving to avoid being accused of acting White by their peers,
framing this as a defensive identity response to a history of exclusion from the rewards of achievement.'®
Secondly, oppositional identity manifests itself as reactive ethnicity among second-generation immigrants,
as ethnographically documented by [Portes and Rumbaut, 2001], e.g., in the case of Mexican adolescents
reactiong to a California ballot measure that would have denied undocumented immigrants public services
in 1994; or in the case of Haitian immigrant families holding strongly their own ethnic identity in opposi-
tion to a stygmatized generic ”Black American” identity. More formally, reactive ethnicity has also been
statistically documented by Kalmijn and Kraaykamp [2018] for second-generation Moroccan and Turkish
migrants in the Netherlands.

To illustrate how oppositional identity formation may be shaped by the interaction of the opposing
forces of cultural conformity and cultural distinction, consider a set-up in which children inherit or adopt
either a mainstream or oppositional attitude, but oppositional individuals can also make an extra effort
to reaffirm that identity. Parents anticipate these identity choices when deciding how strongly to transmit
their own cultural attitude. As a result, cultural transmission depends on how common each identity
already is in the community. If conformity dominates, oppositional identity can become self-reinforcing
and may lead to multiple long-run cultural outcomes; if distinction dominates, the society tends toward a
single mixed outcome where both identities persist. Typically oppositional identity becomes more prevalent
when reaffirming it is more rewarding or less costly.

More formally, consider a minoritarian cultural group interacting with the rest of society. Individuals
in the group display two possible cultural attitudes/traits: oppositional and mainstream - respectively
i = o,m o. Children i) choose an abstract socio-economic action z that depends on the nature of their

cultural attitudes i; and ii) interact socially within their cultural group. Individuals with the oppositional

4 Note that Cultural distinction, as defined here, is a property of individual preferences. It is related but distinct from

cultural substitution, which is a property of socialization mechanisms.
153ee also Austen-Smith and Fryer Jr [2005].



trait have an opportunity to reaffirm their identity by taking an identitarian effort v. Such effort increases
the benefit of matching with another oppositional individual and also reduces the cost of matching with
an individual of the mainstream type. Mainstream individuals do not have the choice of reaffirming their

identity. Formally, preferences by attitude type are as follows:

VOo(z,v) = u’(x)+q°[B+Bv]—(1—¢°) fc—v]—j)
Viz) = u"(z)+¢°B—-(1-4°)C;

where ¢° is the fraction of oppositional individuals in the community, B is the benefit of interacting
with individuals of the same cultural attitude, c¢ is the cost of interacting with individuals of the other
type; furthermore, the identitarian effort v at a cost j(v) allows an oppositional individual to increase
his/her utility from interactions with individuals sharing the same attitude by Sv and to reduce the cost
of interactions with individuals carrying the opposite attitude by yv (with 5 and ~ positive).

Once socialized to a cultural attitude ¢, a child chooses a socio-economic action x and, if oppositional,
an identitarian effort v. The socio-economic action of an individual i is simply z° = argmaxu’(x), for
i = o,m. Under straightforward regularity conditions, the optimal identitarian action v(¢°) is increasing or
decreasing in ¢° depending on whether 3 is greater or smaller than . The first case represent preferences
characterized by cultural conformism: the more common the trait, the more you want to affirm it. On the
opposite, S < v represents cultural distinction: the less common the trait, the more the individual wants
to reaffirm it.

In this environment, since the children’s identity choices depend on the distribution of cultural atti-
tudes in the population ¢° - and since parents anticipate these choices - paternal motivations for cultural
transmission are frequency dependent, that is, take the form AV°(¢°) and AV™(¢°). This dependence
reflects the fact that identity choices occur in a context of social interactions where different cultural types
interact and respond differentially.'® Specifically, the paternal motivations for cultural transmission have

the following form:

AV(q°) = AV’ +[g°B+ (1 - ¢ v(q°) — j(v(¢%)) (6)
AV™(¢°) = AV +j(v(q%)).

They have two components. The terms AV’ = u°(z°) — u®(z™), and AV = u™(z™) — u™(z°) are
the direct parental socialization preferences deriving from imperfect empathy. The term j(v(¢®)) in the
preferences for socialization of mainstream parents reflects the fact that, again by imperfect empathy,
the cost of re-affirming an oppositional identity is a useless activity when evaluated with their utility (of
mainstream parents).'”

The dynamics of cultural attitudes in this society, therefore, are a special case of the ones delineated
in Section 3.2. They depend on whether the frequency-dependence induces strategic complementarity or
strategic substituability in transmission process. Interestingly, we can show that, in the context we are

analyzing, strategic complementarity and substituability are directly mapped onto the distinction between

16Tndeed, from (6), the frequency dependence on ¢° disappears when children identity choice v is restricted to be v = 0.

In such a case, parents socialize exactly according to the direct paternalistic motivations AV°, and AV"".
171t is worth noting that, if parents had full control on the identitarian action v, they would impose their preferred identity

action ex-ante, whatever the cultural type taken by the children after socialization: v = v°(q) for an oppositional parent and
v = 0 for a mainstream parent. Consequently parental socialization effort would coincide with those arising in a society with

no identity formation choice.



cultural conformism and cultural distinction. Specifically, under cultural conformism - that is, 5 > v -
identity formation induces strategic complementarity in the transmission of the oppositional trait o and
strategic substituability in the transmission of the mainstream trait m. The opposite occurs under cultural
distinction, when 3 < .18

Under regularity conditions, we can show that under cultural conformism multiple heterogeneous cul-
tural stationary states may obtain in the long-run. Conversely under cultural distinction, the dynamics
13q0 - AA‘\//’"’(&”))'
simple and intuitive comparative statics can be obtained for the stable long run cultural steady state(s):

converges to a unique heterogeneous cultural stationary state ¢’ such that In both cases,
an increase ( or in 7y leads to a larger long run fraction of oppositional people in the community. Similarly,
a downward shift of the cost j(v) affects positively the long run fraction of individuals with oppositional
traits.'?

4.2 Racialist Identity

A large literature in sociology and in political science conceptualizes identity formation as a fundamental
determinant the cultural dynamics of racial identity norms. The fundamental tenet of this view - sometimes
referred to as social constructionism - is that race and racial categories are not fixed, natural, or biological
facts but are continuously produced and contested through political, social, and historical processes: they
are drawn, contested, and redrawn, e.g., by immigration policy, social movements, and social interaction
[Cornell and Hartmann, 2006, Omi and Winant, 2014].2°

As a consequence, in empirical work in developmental psychology the dominant older paradigm —
measuring ethnic-racial identity (ERI) once and treating it as a stable trait — is giving way to intensive
longitudinal designs. Gongalves et al. [2025] used repeated within-person measurements of Black adoles-
cents in Chicago and found that fluctuations in positive ethnic-racial affect track discrimination-based stress
in ways that differ substantially across individuals.?! Furthermore, along these lines, quasi-experimental
designs test causal claims about identity formation; see e.g., Gillespie et al. [2025]. More generally, eco-
nomic history has produced the sharpest evidence that racial identity responds to incentives rather than
being fixed: for instance, Dahis et al. [2019] linked U.S. census records from 1880-1940 and documented
large numbers of Black men reclassifying as white over time; Bodenhorn and Ruebeck [2003] made a sim-
ilar argument for the antebellum period, modeling whether free mixed-race individuals adopted a distinct
"mulatto” identity as a strategic response to the pecuniary and psychic costs whites imposed on that
category.

A seminal theorical paper underlying this literature is Darity Jr et al. [2006]. It focuses on the per-

181n an empirical application of the framework - using data from the Fourth National Survey of Ethnic Minorities in the
United Kingdom, Bisin et al. [2006] find evidence that intense ethnic and religious identities are generally formed as cultural
distinction mechanisms.

9More generally, the analysis in Bisin et al. [2011] allows for oppositional attitudes of the majority group - e.g., as
form of racism - which might increase the incentives of individuals in the minority to adopt oppositional identities. These

complementarities might induce social multiplier effects and/or multiple social steady state equilibria.

20The origin of this view can be traced to W.E.B. Du Bois who, in The Souls of Black Folk [Du Bois, 1903], points to the
idea that Black Americans experience identity through the eyes of a hostile majority, always measuring themselves by a tape
that despises them.

21See also Fryer et al. [2012], who studies mixed-race (Black-white) adolescents using survey data and documents that they
fare worse than either monoracial Black or white peers on a range of social and behavioral outcomes — risky behavior, social

integration, academic engagement — even after controlling for socioeconomic background.



sistence of race as a socially constructed identity, rather than a phenotypical character along these lines.
The authors construct a simple evolutionary game set-up of a society composed of two fixed racial or
ethnic groups. While group membership itself is not chosen, individuals can choose how they interpret and
express that membership: they may be individualists, who behave in a race-neutral way, or racialists, who
attach strong identity significance to their group. Social interaction matters because people are randomly
matched either within or across groups, with the parameter of social segmentation determining how often
cross-group encounters occur. Racialist identity has two sides: it gives psychological or expressive benefits
when interacting with in-group racialists, but it can also serve as a defensive posture when facing racialist
behavior from the other group. Thus, racialism is not simply a taste; it is partly sustained by the social
environment in which people expect either solidarity from insiders or hostility from outsiders.

These different elements can be easily embedded into an intergenerational cultural transmission frame-
work in which these interaction payoffs can be directly connected to parents’ decisions to socialize children.
In such a set-up, parents transmit either an individualist or racialist identity within their own group, but
their incentives depend on the current prevalence of racialism in both groups. If many people in the other
group are racialist, parents have weaker incentives to transmit individualism, because a race-neutral child
may be more exposed to hostile or exclusionary out-group behavior. At the same time, they have stronger
incentives to transmit racialism, because racialist identity becomes more useful as a protective or affirm-
ing response. Similarly, if many people in one’s own group are racialist, racialist identity becomes more
attractive because it generates stronger in-group recognition and emotional payoff.

The key intuition is therefore one of ” cross-group reinforcement”: racialism in one group makes racialism
more attractive in the other. The two groups’ identity dynamics are jointly determined: each group’s long-
run share of racialists rises with the other group’s racialism. As shown in the sequel, the model indicates
that locally stable steady states equilibria prevail with both individualists and racialists present in each
community. An interesting insight from the framework is to highligth that the effect of social integration
may be ambiguous: more intergroup contact can reduce racialism when initial antagonism is low, but it
can amplify racialism when racialist attitudes are already widespread, because more contact then exposes
individuals more often to hostile out-group behavior.

More specifically, as in the socio-economic environment studied by Darity Jr et al. [2006], consider a
large stationary population of agents is divided into two groups, indexed by ¢ = w,b and distinct by a
racial characteristic, e.g., colour of skin, shape of eyes, etc. This characteristic is a phenotype that cannot
be changed by deliberate choice, and defines their racial group. The size of community 4 is A’. Individuals
however differentiate themselves also along their racial identity, which is adopted by choice: individualist I
and racialist R. Individualists live a race-free life, even though their social group is observable. Racialists,
on the other hand, choose to identify strongly with their racial group. While the population shares of
the two groups are fixed, individuals choose to adopt either an individualist or a racialist identity. The
within-group fraction - say of racialists - is therefore endogenous and evolves dynamically.

In each period, individuals are randomly matched in pairs and interact in productive socio-economic
activities. Matching across racial groups is segmented so that the probabilities for an individual of group

1 to match with an within-group or an across-group individual are respectively:
QU=XN+1-MN)(1-s)  Q7=(1-X)s;
where s is a parameter capturing the degree of social segmentation between the two groups: when s = 0, the

two groups are completely segmented, while conversely when s = 1, the groups meet according to random
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matching.?? The productivity of the interactions depends on the mutual compatibility of the individuals
identities. Racialists are altruistic toward members of their own social group, but antagonistic toward
members of the other group. Individualists, on the other hand, are neither altruistic nor antagonistic
toward any agent they interact with, socially.

Within a match, all individuals choose a discrete action : * = 1 - embracing openly a racialist identity
that differentiates between the two groups - or £ = 0 and remaining race-blind. The material cost of
undertaking the racialist action is C' > 0. More specifically, consider an individual h in social group i.
When matching with a racialist agent b’ (that is, an agent choosing identity action z = 1), he/she obtains
a positive payoff B? > 0 if i’ belongs to social group 4, while the payoff is negative - equal to —D? - if '
is an out-group racialist. The negative payoff is however reduced to —D?(1 — d) if agent h also chooses
to adopt a racialist identity x = 1. Finally, a racialist identity also conveys a psychological payoff: an
intrinsic benefit H* as well as an added benefit R? when matching with another in-group racialist.

Formally, the productivity of a match (h,h’) for an individualist h in social group i is:

Ui,I(xh xh’) _ Bigh - Cah for h' in ¢
’ —Dig" (1 —6zh) — Cal  for W in j#i

For a racialist h in social group ¢ instead the payoff of a match (h,h’) is:

UBR (g h’) Bizh" — Cah + (Rixh' + Hl) " for W ini
") = o _
—Digh (1 —62") — Cx" + Hiz"  for b/ in j #i

Following Darity Jr et al. [2006], we assume §D? < C' < H'; thereby guaranteeing that an individ-
ualist agent never takes a racialist action while a racialist always takes the racialist action. It is then
straightforward to obtain the equilibrium actions and utilities in each possible match.??

Let ¢* denote the fraction of racialist agents in social group i. Assume that both the racialist and
individualist trait can be transmitted within each group from parents to children, according to the cul-
tural transmission mechanism in Bisin and Verdier [2001b], in which parental socialization interacts with
identity formation.?* The parental preferences for socialization which motivate parents to transmit their
own attitudes in their respective racial group take into account the probabilities of in-group and out-
group matchings and hence are frequency dependent. More precisely, the parental paternalistic motivation
AV (¢7) to transmit the individualist trait in a group depends negatively on the frequency of the racialist
trait ¢ in the other group; and this is more so the more frequent the across-group matches Q% and the
larger are the negative consequences of racialist actions on the targeted community - that is, the larger is
Dt

On the other hand, the paternalistic motivations AV (qi, ¢ ) to transmit the racialist trait in a social
group depends positively on the frequency of the racialist in both social groups. Indeed, first of all, the
larger the frequency of in-group racialists ¢* , the more likely a racialist gets, through in-group contacts, the
psychological gain R? from sharing and expressing jointly the same racial identity. This effect is stronger

the larger the frequency of in-group contact Q%. Further, the larger the frequency of out-group racialists

22Darity Jr et al. [2006] allows for s to depends on the frequency of racialists in both the racial groups.

23 Appendix 1 provides all the formal derivations of the model.

24For simplicity, we assume that there are no cross-group cultural influences; see Bisin et al. [2011] for a framework allowing
such influences.
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¢’, the more useful is the racialist identity in matches with out-group individuals, as it has defensive value
¢ against the racialist action of the out-group. This effect is stronger, the larger the frequency of intergroup
contacts Q%.

Given the shape of the paternalistic motivations to transmit cultural traits, deploying the mechanics
of the cultural transmission process in Bisin and Verdier [2001b] - under standard regularity conditions,
including quadratic parental socialization costs ¢(d) = gag - we obtain the cultural dynamics of racialist

identities inside each racial groups:
Q' =q' (1 =) [AVE(¢', ') (1 —¢") = AV (&) '] for i,j€{w,b} 5 i#]. (7)

To better illustrate these cultural dynamics, we now construct the phase diagram of this system of dif-
ferential equations; see Figure 1. An interior cultural steady state within community ¢ € {w, b}, given a

frequency ¢/ of outgroup racialists j # i, is characterized by the following condition:

¢ AVIE(¢,¢) ®)
l—¢  AVI(g)

Solving (8) provides steady state cultural manifold of racialists in group ¢ as a function of the frequency
of outgroup racialists ¢’:
¢'=q'(¢’) € (0,1) fori,j € {b,w} and i # j

Importantly, ¢*(¢’) is increasing in ¢/, as an increase of outgroup racialists induces higher incentives
to transmit the racialist trait, and at the same time lower incentives to transmit the individualist trait
within a given group. Hence, consistent with Darity Jr et al. [2006], racialism across communities is self-
reinforcing: the diffusion of the racialist trait inside a given group is favored by a higher frequency of
racialist out-groups.

The phase diagram for cultural dynamics of racialism in the space (¢*,¢") € [0,1]? - in Figure 1 -
indicates a unique locally stable interior cultural steady state (¢*,¢?) € (0,1)* at the intersection of the
two cultural manifolds ¢* = ¢*(¢") and ¢* = ¢*(q%).?°

The comparative statics indicate that racialism is culturally more likely to be sustained when the
emotional gains R’ and H' of racialism increase, when the economic cost D? associated to being subject to
a racialist action by an outgroup increases, and when the defensive value § of racialism against across-group
racialism increases. On the other hand, the impact of social integration s on the diffusion of racialism
is less straightforward; see Figures 2a-2b. Indeed, it can be shown that an increase in social integration
between the two communities tends to increase the steady state extent of racialism ¢° = ¢*(¢’) within a
group if and only the fraction of outgroup racialists ¢/ is larger than a certain threshold @’.

Graphically, increased social integration makes the cultural steady state manifold ¢*(¢®) of group w
to rotate clockwise around point W, and the cultural steady state manifold g°(¢*) of group b to rotate
counter-clockwise around point B. The steady steady state equilibrium moves then from point E to
point E’ in Figures 2a-2b. This leads to increased racialism when racialism is already pervasive in both

groups (Figure 2a), but instead it promotes reduced racialism when racialism is already relatively weak in

25Compared to Darity Jr et al. [2006], the racialist complementarity across groups does not lead to extremal steady states
with a full individualist or full racialist society. This is due to the cultural substituability property associated to the cultural
transmission process. This feature highlights the importance of the specificity of the micro-founded mechanism of cultural

transmission for the pervasiveness of racialist identities in a society.
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Figure 1 : cultural dynamics of racialism
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both communities (Figure 2b). In other words, social integration across communities reduces or exacer-
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bate racialist identities, depending on the initial degree of racial antagonism that exists between the two

communities.?%

4.3 Cultural Polarization

Polarization across cultural traits - especially with reference to political ideologies and beliefs - is an
important phenomenon, extensively studied and documented e.g., in political science and sociology. Within
this context, Michaeli and Wu [2022] study whether societies can become more polarized over time even
when peer effects in identity formation favor conformity. Specifically, Michaeli and Wu [2022] extend Bisin
and Verdier [2001b] to allow for continuous cultural traits. Each parent is associated to a trait ¢ € [0, 1]
and each trait is associated to a archetypical action z%*. Parents chooses which trait to socialize their
children to, anticipating that they will choose an action that is socially relevant within peer interactions.
A child with trait i chooses action ¢ to minimize two forces: the cognitive dissonance cost (x* — x**)? of
deviating from his/her own trait, and the peer pressure cost [(x*—x7)? u(dj), where p is the distribution of
cultural types in the population. Peer pressure therefore biases childrens’ choices towards the population
mean and each child’s 7 optimal action is a simple average between the archetypical action associated
to his/her trait z'* and the mean action in the population [ 7 p(dj). Parental socialization preferences
are characterized by imperfect empathy: they face a psychological costs from their children choosing an
action which is different from their (the parents’) archetypal action. Parental socialization preferences are
however also modulated by their internalization of the social and psychological costs the children may
bear from peer pressure. This component of parental preferences is weighted by a parameter @ > 0. A
higher value of @ means parents care more about reducing their children’s disutility from peer-pressure
rather than socializing them toward their own preferred behavior, leading therefore the cultural dynamics
towards homogenization overtime. Conversely for low values of «, parental socialization preferences may
induce their socialization effort towards traits farther away from the parents’, and cultural polarization in
the long run.

Michaeli and Wu [2022] then extend their model to allow parents to choose neighborhoods as an alter-
native response to peer pressure effects. In such a case, children face peer pressure within neighborhoods
only. In equilibrium, neighborhoods sort by trait: low types clustering in a given place, and high types clus-
tering in another place. When « is large enough, parental internalization produces within-neighborhood
convergence, but now the long-run outcome involves the formation of two homogeneous neighborhoods
with different norms. One gets reduced within-group variance but persistent between-group differences. In
other words, segregation blunts the integrative force of parental internalization, though it can still prevent

the most extreme polarization forms relative to the no-internalization benchmark.

4.4 Identity Switching, Assimilation and Cultural Openness

Identity formation on the part of children might involve switching, that is, turning to a different cultural
trait than the one they have been socialized to by parents. This phenomenon is studied by Giavazzi

et al. [2019]. In this paper, as in Bisin et al. [2011], parents first choose the family socialization rates and

26This result aligns with the contact hypothesis in social psychology [Allport, 1954], which posits that interactions between
members of different groups can improve intergroup relations, only when specific conditions are met, that is, meaningful
contact challenges stereotypes, but successful outcomes depend heavily on specific facilitating conditions such as equal status,

common goals, intergroup cooperation, and institutional support.
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then children choose their own cultural identity. The specific identity formation mechanisim has children
meeting randomly with other individuals in the population. But prior to meeting, each child forms his/her
identity trading off the costs of switching cultural identity with the associated gains. Let V' denote the
value of a match between individuals with the same cultural trait. Let 6 (resp. ™) denote the fraction
of the value of the match lost when a child keeps (resp. switches from) the parental identity and meets
with an individual of the other (resp. parents’) group. Switching cultural identity involves a direct cost for
the child, p-d+ z, in part controlled by parental socialization effort d and in part stochastic, as determined
by the realization of z, uniformly distributed in [0,Z]. A child switches identity if the expected gain is
higher than the expected gain from keeping the parental identity:

(1—q)VOM — 0™V — pd — 2 > 0.

While parents - with imperfect empathy - derive utility from transmitting their own cultural trait, they
also care about the usefulness of that trait for their children when they meet in society. They choose their
optimal level of socialization taking into account the child’s own optimal choice problem, and knowing
the distribution of the switching cost, but not the particular realization for their child. Giavazzi et al.
[2019] specialize the model to one where the cultural choice is only on the part of the minority group i -
and switching may be interpreted as assimilating. The socialization rate d chosen by parents is shown to
be increasing in AV?, decreasing in the cost of the effort. Most interestingly, d is decreasing in " and
increasing in ™. Altruistic parents in fact internalize the cost pd imposes on their children and reduce
their socialization effort the larger is # and decrease it the smaller is ™.

Two types of stationary states may emerge in this model: one where all dynamical paths converge to
assimilation of the minority; and another where the minority group does not assimilate. The occurrence of
complete assimilation depends upon a set of parameters such as the child’s transaction gains and switching
costs from assimilating, the degree of intolerance of parents, the technology of parental socialization, and
finally on how much parents account for their child’s utility payoff, that is, their altruism. All these
parameters are likely to vary across different types of cultural traits. Furthermore, and very importantly,
Giavazzi et al. [2019] obtain results about the speed of convergence as a function of the parameters of the
environment, identifying the characteristics of traits which are likely to spread quickly across generations.?”

Along a similar vein, Itoh et al. [2024] develops a dynamic theory of minority assimilation in which
the effort of assimilation increases income, but also affects “perceived distance” from the majority norm,
and influences relative group-status. The model features an explicit intergenerational linkage by assuming
that assimilation by one generation lowers the effort cost for the next generation. As a consequence, as-
similation can persist and accelerate over time. Similar to Giavazzi et al. [2019], the model may generate
multiple stable steady states, specifically when the perceived-distance motive is strong enough relative to
the material/status return to effort. This is so because in the model’s specification, perceived distance is
assumed to be lowest at “no assimilation” and “full assimilation” and highest at intermediate effort, mak-
ing incentives non-concave and allowing both low-assimilation and high-assimilation long-run outcomes to
coexist for intermediate parameter values. The paper then endogenizes the majority group as an active
player choosing a costly level of ”tolerance” toward the minority. Higher tolerance reduces the majority’s
disutility from interacting with culturally distant minorities and, in the aggregate, lowers minority assimila-

tion costs. The paper shows that a hump-shaped relationship between tolerance and assimilation prevails.

2TThese theoretical predictions are confirmed by an empirical analysis mapping the speed of evolution of a wide range of

cultural attitudes for different generations of immigrants to the United States.
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At low levels of assimilation, increased minority effort tends to increase majority tolerance. However, at
high levels of assimilation, further effort can trigger a ”competition or threat” response, causing majority
tolerance to decline. From a normative point of view, the analysis highlights both intragenerational and
intergenerational externalities across the two groups. As a result in steady state, majority tolerance is
typically lower than the social optimum, while minority effort may be too low or too high depending on
how they undervalue future generations, or how they ignore the social friction caused to their own peers.
Finally, from a policy perspective, the paper suggests that to reach a given assimilation level, an indirect
policy that increases majority tolerance should be preferred to a direct policy that pushes minority assim-
ilation effort. Indeed tolerance-focused policies generate broader intergenerational benefits and reduce the
”identity friction” that direct assimilation policy often exacerbate.

Thill and Zanaj [2026] also studies an environment in which children can switch utility - after parental
socialization - while their engage in social interactions with their peers. In the formulation in the paper,
parents culturally transmit a trait of cultural openness, an attitude relatively favorable to their adoption
of a new cultural trait when beneficial. Identity formation entails a choice about how much to interact
with other groups and, conditional on interaction, whether to switch traits. More specifically, in Thill and
Zanaj [2026] the parental cultural trait 7 is directly trasmitted to the children; and parental socialization
effort affect their openness - that is, probability that they will switch trait. The decision whether to keep
or switch - the identity formation of the children - is taken as they engage in various forms of social
interactions. Interactions among individuals within the same cultural group reinforce existing traits, while
interactions with different cultural groups open the option of switching, at a cost representing, e.g., social
stigma. Fach group has an associated level of tightness, defined as the strength of stigma associated with
leaving the group. Cultural openness - the propensity to adopt new cultural traits - effectively reduces
these costs. This, in turn, shapes how likely their child is to change their trait and hence the likelihood
for cultural continuity across generations. The parental motivation to socialization trades-off - similarly to
Michaeli and Wu [2022] - imperfect empathy with the costs faced by children when switching and adopting
alternative cultural traits. Interestingly, cultural openness has a negative effect on the dynamics of the
population share of a cultural trait, while tightness of the stigma has counterbalancing effects: it reduces
exits from the cultural group but it also reduces entry, by making the group less attractive to outsiders.
Depending on parameters, the cultural dynamics can lead to the survival of a single cultural group, to
the coexistence of both groups, with limited interactions and switching between them, or even the the

segregation of the groups, with no interactions nor switching.

5 Social Identities at the Extensive Margin

In the previous section we surveyed models in which identity formation is embedded within inter-generational
cultural transmission process. Specific identity formation problems are studied in detail, like e.g., oppo-
sitional and racialist identities. In these models identity formation choices by children are restricted to
the set of existing cultural traits in the population and hence generally operate at the intensive margin
- e.g., adopting oppositional attitudes within minoritarian cultures or racialist attitudes within groups
defined by given racial characteristics. Even when children can switch the cultural trait they share with
their parents - they can just switch to the other trait in the population. In this section we instead study

identity formation in environments in which children choose identities constructed as a rich set of possible
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combinations of a vector of characteristics.

A general approach to identity formation along this lines has been introduced by Shayo [2009]. In-
dividuals with fixed individual characteristics choose a social identity trading-off how they fit within the
social group and the social esteem or social status that belonging to that group confers. Specifically, the
population is composed of two cultural groups i, whereby i represents a vector of fixed attributes. Let ¢
denote the fraction of agents with attributes .

An individual with attributes i takes a social action 2% generating an individual payoff 7¢(z%, X), where
X is an aggregator of individual actions: e.g., X = >, ¢‘z". Individuals in group ¢ choose to identify to
a social group g € G = {1,...,G}, where g represents the archetype vector of attributes of the group.
Identifying to g, for an individual ¢ induces a psychological cost related to the social distance between
the groups’ characteristics 6(i,¢g). At the same time, identification confers some social esteem related to
the social status of the group s? = s(n9,29,¢9), where 79,29, ¢9 denote, respectively, the average profits,
actions, relative size of the group g. The utility function of an individual with attributes ¢ who identifies
to g is

U'(z', X;9) = ' (¢", X) = 0(i, g) + as(n?, 29, ¢%);

where o > 0 reflects the relative importance of social status with respect to cognitive distance on the
individual’s preferences.

Individuals with attributes ¢ choose first the group(s) they identify to g; and in a second stage they
choose their optimal action x?. In both stages individual take for given the map G(i) and the second state
choices of all individuals, ¢, for all characteristics 4, not just the individual’s own.?® By backward

induction, consider the choice of action of an individuals’ ¢ who identifies to g and takes X as given:

max U'(a’, X g)

s.t. = Z 29 = Z o, ¢ = Z 7.

9=G(j) 9=G(j) 9=G(j)

The solution z°(X, G) at equilibrium must satisfy the fixed point condition
X = Z ¢'r'(X, Q).

Consequently, with enough regularity conditions, individual equilibrium choices x*(G) are determined. The

identification choice of individuals with characteristics 4 is then written as:

max U'(2'(G), X; 9),
g9

and it induces a map g = F(i,G). At equilibrium
G(i) = F(i,G), for all i.

The resulting equilibrium pattern of identity choices depends on the collection of attributes ¢ and their

population distribution ¢*.

28Formally, we are formulating an atomistic game, where the population is composed of a mass of individuals for any
characteristic 1.
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While the identity formation approach of Shayo [2009] we just introduced is purely intra-generational,
identity depends on the equilibrium population shares ¢* and hence can naturally can be embedded into
the dynamics of the inter-generational cultural transmission model in Bisin and Verdier [2001b]. These
dynamics now will depend on G(i) which in turn depends on ¢‘, inducing endogenous interactions in
parental preferences for socialization. We refer the reader to the Appendix for this analysis and turn

instead to an interesting application in the next section.

5.1 Broad Versus Narrow Identities, and Cultural Transmission

In a given society, individuals generally hold multidimensional identities, e.g., ethnicity, class, religion,
tastes, geographic, etc. Furthermore, they might identify with multiple social groups rather that a sin-
gle one Dasgupta and Goyal [2019], Sen [2013]. The sociological literature has investigated panethnic
identity formation — that is, individuals choosing whether to identify narrowly (Chinese, Filipino, Ko-
rean; Mexican, Cuban, Salvadoran) or broadly (Asian American, Latino/Hispanic) with the broad group
being an aggregation created partly by government racial categorization and partly by political coalition-
building; see e.g., Lé Espiritu [2019] foundational work. Interestingly, Martinez and Gonzalez [2021] found
that Latino panethnic identification functions substantially as a distinction vs. status tradeoff structure:
people adopt the broad ”Latino/Hispanic” label more strongly in response to external threat or discrimi-
nation. Also, studies of residential patterns - e.g., Kim and White [2010] - find real panethnic clustering
(Latinos, Asians living closer to co-panethnics than to other groups) but also persistent ethno-national
distinctiveness within those categories.

In this context, it is then of interest to characterize conditions under which individuals adopt narrow
identities - e.g., organized around high-salience markers like religion, ethnicity, or race - or else conditions
which favor the adoption of broader identities. To address this issue Dasgupta and Goyal [2019] study
a club-theory model whereby identity emerges from the interaction of individual incentives, group-level
interests, and spillovers between groups. Relatedly, Carvalho [2021] introduces an identity formation
model in which narrow and broad identities are the result of cognitive responses to the salience of various
characteristics that individuals may use to define their sense of oneself. In both cases, the discussed
mechanisms are purely intra-generational, that is, taking as given the repertoire of cultural characteristics
(or traits) that the society has inherited from the past. Taking a longer perspective, one may however
expect that the cultural repertoire individuals have access to also evolves overtime, affecting therefore
dynamically the process of identity formation within generations.

Conversely, as suggested in our general framework in Section 3, the intergenerational process of cultural
transmission is likely to be affected by the specific degree of broadness of identity chosen in each generation.
Typically, in standard economic models of cultural transmission, one generally assumes a one-to-one fixed
correspondence between individual-level cultural traits and group level characteristics. Extensive margin
social identity formation processes (ie. the endogenous mixing of cultural traits that define a specific
group identity structure) breaks this fixed relationship. Indeed a person may identify narrowly with her
own cultural group, such as ethnicity, religion, class, or region, or broadly with a more inclusive group
that contains several traits. This feature in turn is likely to affect the transmission mechanisms of these
cultural traits across generations.

In this section, we map the issue of broad versus narrow identities into the identity formation model

delineated in the previous section, following Shayo [2009]. To this end, we let the set of social goups G to
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include groups composed of collections of cultural traits, to capture broad identities. We then embed this
identity formation environment into the cultural transmission model of Bisin and Verdier [2001b]. The
setup has two cultural groups (a) and (b). Individuals choose effort, which generates output, and then
choose whether to identify narrowly with their own group or broadly with the inclusive group (ab). Identity
choice trades off two forces: a psychological distance cost from identifying with a group that is less close
to one’s inherited trait, and a social-esteem benefit from belonging to a higher-status or more productive
group. Hence, broad identity becomes more attractive when the broad group is sufficiently close to one’s
own trait and when social esteem is sufficiently salient relative to cultural distance. Different identity
patterns emerge in equilibrium: both groups may remain narrow, both may adopt a broad identity, or one
group may be narrow while the other becomes broad.

A central result is that identity breadth feeds back into cultural transmission. Parents with a narrow
identity have stronger incentives to transmit their own cultural trait, because their self-understanding is
closely tied to that trait. Parents with a broad identity transmit their own trait less intensely, because
their identity is less exclusively attached to it; moreover, the incentive to transmit a broad-identity trait
depends positively on how common that trait already is. This generates different cultural steady states
across identity regimes. With cultural substitutability in socialization, one gets a unique stable interior
steady state within each regime, but the location of that steady state differs depending on whether identities
are narrow, broad, or mixed.

Interestingly, as the salience of social esteem rises, the analysis shows that society moves from a full
narrow-identity regime to mixed regimes and eventually to a full broad-identity regime. Also, the effect
on frequency of the minority trait (a) is non-monotonic. At intermediate values of the salience of social
esteem, the majority trait (b) adopts the broad identity first, weakening its own transmission advantage
and raising the long-run share of the minority trait. But when the salience of social status is high enough
for both groups to adopt broad identities, the broad-identity mechanism tends to favor the already larger
group, reducing the minority share again.

Formally, consider a society whose population is composed of two cultural groups characterized by a
vector of fixed attributes. The groups are indexed by i € {a,b} and ¢* denotes the fraction of group i in
the population. Individuals i choose effort 2¢ which generates output y* = Rz?, with R > 0 denoting the
return to effort. Individuals are differentiated by their disutility of effort. Specifically an individual ¢ has a
disutility of effort c(z) = #°22/2. Let the payoff arising from 2? be 7(z%) = Ra® — ¢!(x?). After acquiring
their trait through parental socialization, children choose to identify to a social group g € G. Specifically,
the set G contains three groups G = {{a}; {b}; {ab}}: the two cultural groups indexed by i and a broad
group {ab}. In other words, a child ¢ can choose to identify narrowly with his/her own group i or else
he/she could identify with a broad social identity - group {ab} - inclusive of all individuals independently
from the cultural trait inherited through direct parental socialization.?’

As in our analysis of Shayo [2009] in the previous section, we assume that the choice of social identity for
an ¢ individual trades-off the psychological cost related to the social distance between i and the the group
g whose identity is adopted - (7, g) - and the social esteem gains associated to group g - s9. Specifically
we formulate social esteem s9 as the difference Y9 — Y 79 between the income of group ¢ and its reference
group —g.° More precisely, the utility to adopt identity g € G for individuals with characteristic 4 is given

29The agent i could in principle choose to identify narrowly with the other social group, but will never choose to do so
under straightforward regularity assumptions.
30Hence Y* = ¢'y* ;Y ' = Y7 = ¢Jyl fori,j = a,b, i # j, Y = ¢'y* + 1- qi)yj and, for convenience, we normalize
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U'(a',g) = '(a") — B (8(i,9)) + 5%

where

=0 ifg=1 o o
. I qy' —(1—q)y, ifg=i
(5(@,9): =1 lfg:.]a ) 89 = P N .
o ¢y +(1=q)y’, ifg=ab
=¢’, ifg=uab

and where 8 and < reflect, respectively, the salience of the cultural characteristic ¢ and the salience of
social esteem.

Identity formation choice for an individual 7 has the same timing as in the general process delineated
in the previous section: he/she first chooses social identity - either narrow identity g = ¢ or broad g = ab;

and then effort .

It is straightforward to solve for the identity formation process. Individual i chooses effort x? = % and
hence he/she chooses the narrow identity ¢ if and only if:
, 4 Iy
q1<(jl:1—%y]. (9)

The pattern of identity choice in the society depends on the distribution of cultural traits ¢, as well
as on the salience parameters of identity choices. A cultural type i chooses a broad social identity b if
and only if his/her trait ¢ is sufficiently represented in the society. In such a case, this individual feels
sufficiently close to the cultural archetype of the society at large to choose to take the broad identity rather
than the narrow identity exclusively focused on his social group. Also the larger is the relative salience of
social status compared to social distance 7/, the more likely the broad social identity will be chosen by
any cultural type. Specifically, it can be shown that for /3 sufficiently small and for ¢* in some interval
- that is, for a population sufficiently balanced - both groups adopt a narrow social identity associated to
their own trait. Conversely, when 7/f is large and the population again balanced, both groups identify
with the broad social identity. The pattern of identity choice for the two social groups is depicted in Figure
3. In the first case, ¢ > 1 — g°, there is no overlap of broad identity choices by the two cultural groups.
In the second case, ¢ < 1 — @, there is an intermediate region in which the two cultural groups adopt
jointly a broad identity structure.

We can now study the cultural transmission process in this socio-economic environment. Interestingly,
while the distribution of the population by cultural trait ¢* affects social identity choices, as it is generally
the case, the identity choice of parents affects parental socialization choices and hence the pattern of
cultural evolution. This is the case inasmuch as the parental preferences for socialization depend not
only on the anticipated effor choices of the children - as determined by imperfect empathy - but also on
the distance between the attributes of the parent and the child. Letting AV} denote the socialization
preferences of a parent ¢ with narrow identity ¢ and AV}’ the socialization preferences of a parent i with
broad identity ab:*!

2 [pi _ pil?

2 [gi _ pi]?
C= g e T8 AV w

ab — ﬁ gzej + 6 [2q - 1] (10)

y—eb =0.
31See the Appendix for derivations; we assume for simplicity that parents do not account for the identity choice of their

children in their parental preferences for socialization.
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Figure 3: Patterns of identity choices
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We conclude then that A aib < AV/. Namely individuals with a broad social identity have lower incentives
to transmit their cultural trait than individuals with a narrow identity. Moreover, AV, is increasing in
q'; that is, for individuals with broad identities, the preferences to transmit their own trait are increasing
in the frequency of that trait.

Furthermore, we assume without loss of generality that i = a,b and 0% < 6°. We refer to trait a as
the minoritarian trait.*’> Letting ¢; = ¢¢ = 1 — ¢?, we can solve for the optimal parental socialization
rates d*(q;), and d®(q;). Importantly, as depicted in Figure 4 the shape of the socialization rate d’ (¢) of a
parent with trait ¢ depends on the identity regime g(i) € {i,ab} of such parent, which in turn is affected
by how ¢; compares to the thresholds ¢* and 1 — °; see equation 9.

The cultural dynamics are represented by the following standard equation:
G+1— gt = q(1 — @) (d“ (g1) —d” (q) ) (11)

Under the cultural substituability property of the socialization rates,®*, there is a unique interior and
stable cultural steady state. Social identity within generations (narrow or broad) can then be in one of
four possible regimes, at any given point of time: i) a full narrow regime, in which both cultural types a

and b adopt a narrow identity anchored on their own trait; ii) a full broad regime, in which both cultural

32In this case - and in an environment with no identity formation choice, in which e.g., 8 = v = 0 - the stationary state
would be ¢ = % < %

331n the appendix, we provide sufficient conditions ensuring that both d® (g+) and d® (q) belong to the interval [0, 1], and
satisfy the ”cultural substituability” property, namely that d® (¢q) (respectively d® (q)) is decreasing (respectively increasing)
in ¢ € [0,1].
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Figure 4: Socialization rates of trait a and b
and identity choices
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types adopt a broad identity inclusive of both traits; iii) a mixed regime with narrow identity for trait a
and broad identity for trait b; iv) a mixed regime with narrow identity for trait b and broad identity for
trait a. Stationary states can belong to any of the four regimes, let ¢* in each of them, respectively, be

denoted ¢%; ¢B; gM?; gMe.

The cultural steady states under the different identity regimes are shown in Figure 5. The figure shows
that ¢M* < ¢P < ¢V < ¢M°. 31 This ranking reflects two features. First, as shown above in Equation (10),
an individual is less likely to socialize his/her child to his own trait when he embraces a broad identity.
As a consequence, that trait is at a cultural selection disadvantage when the opposite trait is transmitted
by individuals adopting a narrow identity structure. Secondly, adopting a broad identity creates for the
paternal socialization preferences a component of strategic complementarity. This second effect is relatively
stronger for the majoritarian cultural trait b than for the minoritarian trait a. As a consequence when both
adopt a broad identity, the minoritarian trait is at a relative disadvantage in terms of cultural transmission,
and the full broad regime induces a lower cultural steady state ¢ of the minoritarian trait a compared to
cultural steady state of the full narrow regime ¢~. Compared that full narrow regime, the majoritarian
trait is then at a disadvantage if he is the only to adopt a broad identity (ie. ¢ < ¢™*). Conversely,
compared to the full broad regime, the minoritarian is also at a disadvantage if he is the only one to adopt
a broad identity (ie. ¢M* < ¢P).

The cultural dynamics depend then on the identity regime in which society is, which in turn is affected

34See the appendix for a derivation.
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Figure 5: Cultural steady states in different identity regimes
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by the distribution of the population by cultural trait. Typically, different long term situations arise
depending on the identity regime at which the socialization rates d®(q) and d®(q) intersect. Inspection of
Figure 6 shows that this relates to the relative position of the identity thresholds g% and 1 — @® as well as
to the different steady states ¢™?, ¢, ¢V, and ¢°.

A complete characterization of the cultural dynamics associated to identity choices can be obtained as
a function of the salience v, the social prestige component of identity choices, as illustrated in Figure 6.%°
Four long term cultural and identity regimes are obtained: for v low enough (ie. v < =), a full narrow
identity regime prevails with a steady state cultural population characterized by ¢V. On the opposite
when ~ is large enough (ie. v > v3), a full broad identity regime obtains with a long term cultural mix

associated to ¢”. Finally, for intermediate values of v (ie. 7y € [Y0,73]), society ends up in a mixed regime

35Indeed from equation (9), one can note that g* is increasing in v, while 1 — @® is decreasing in . At the same time, the

identity regimes cultural steady states g™, ¢, ¢"V and ¢M? are independent from ~. From this one can fully parametrize

the long term cultural dynamics as a function of ~.
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Figure 6: Cultural steady states and long run identity choices
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where the minoritarian cultural type is likely to choose a narrow identity and the majoritarian type tends
to adopt the broad identity pattern.

Interestingly, the steady state cultural trait distribution of the population changes non-monotonically
with . Indeed, the larger ~y, the more likely that an individual will adopt a broad identity. But individuals
with the majoritarian trait b will adopt a broad identity at a lower threshold of . As « increases, therefore,
cultural trait b is first at a disadvantage in terms of cultural transmission, increasing therefore the long
run frequency of trait a in the population. For values of v large enough individuals a also adopt the
broad identity. Given the strategic cultural complementarity component associated to identity choices,

this re-establishes a cultural transmission advantage towards the majoritarian trait b.

6 Conclusions and Future Research

In this chapter we aimed at integrating the theory of identity formation within population dynamics models
of the evolution of culture. Conceptually, this can be viewed as integrating the literature on economic
cultural transmission in Bisin and Verdier [2025, 2001b, 2010] with the literature on social identity in
Akerlof and Kranton [2000, 2005, 2010]. While the canonical modeling of cultural evolution treat the
children’s choices about their own identity mechanically, we have surveyed existing research that centers
on the interaction between parental socialization choices and children identity formation. This research has
demonstrated its explanatory power by empirically addressing the relative role of cultural conformity and
cultural distinction in the formation of oppositional identities - as we discuss in in Section 4.1. Oppositional
identity formation indeed represents a relevant social phenomenon in the political economy of race and of

immigrant cultural integration.
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Futhermore, in this chapter, we have extended fundamental existing work on identity formation - like
Darity Jr et al. [2006] on racialism, Shayo [2009] on general social identity, and Dasgupta and Goyal [2019]
on multidimensional identities - to formally integrate it into dynamic models of cultural evolution.

Clearly, several extensions could be pursued along these lines. Typically in the models we surveyed,
intra-generational socio-economic interactions between identity groups are modeled in a static manner. Yet
one of the central insights of the stratification economics literature is that patterns of racial discrimination
across groups have dynamic consequences for the accumulation of human and physical capital by individuals
(Chelwa et al. [2022], Darity [2022], Davis [2015, 2019], Darity et al. [2022], Boerma and Karabarbounis
[2023]).%° Unequal accumulation paths, in turn, feed back into subsequent discrimination and into the
persistence of racialized cultural patterns across groups and generations. Incorporating such dynamic
considerations into existing models of identity formation and cultural evolution could therefore prove
highly fruitful for understanding the interplay between social stratification and the dynamics of identity
formation.

Similarly, when identity and cultural traits are affecting localized socio-economic interactions and
externalities, spatial economic differentiation may arise as a natural outcome if individuals can choose
where to live or sort themselves (Bénabou [1993] Hoff and Sen [2005], Picard and Zenou [2018], Helsley
and Zenou [2014]). This, in turn, provides a rationale for the emergence of local identity patterns that are
self-sustaining and reinforce localized processes of cultural transmission. Introducing an explicit spatial
dimension into the frameworks surveyed here could thus help clarify the role of space in the emergence
and persistence of identity and cultures across groups.

As well, a central feature of economic models of intergenerational cultural transmission is the as-
sumption that parents devote resources to socializing their children into specific cultural traits. In these
frameworks, transmission is typically represented through a technology in which parental socialization
efforts interact with mechanisms of exposure to cultural role models, whether vertical, oblique, or hori-
zontal. In this regard, building on insights from developmental psychology (Baumrind [1971]), the recent
economic literature on parenting styles (Doepke and Zilibotti [2017, 2019a,b]), has usefully emphasized
the role of parenting practices—authoritarian, permissive, and authoritative—in shaping this technology
of intergenerational transmission. Extending this perspective to incorporate the dimension of intragen-
erational identity choices could deepen our understanding of when and how particular patterns of social
identity become associated with specific parenting practices, how these associations interact, and what
their consequences are for long-run cultural evolution in a given society.

Another promising line of inquiry concerns the relationship between identity formation, cultural change,
and institutional structures. A recent literature in economics has emphasized the importance of interac-
tions between culture and institutions for deepening our understanding of political economy, development
outcomes, and the historical trajectories of societies (Alesina and Giuliano [2015]; Acemoglu and Robinson
[2024]; Bisin and Verdier [2024]). Embedding the models developed in this paper within frameworks of
institutional change may therefore be essential for highlightening the long-run connections between power,
institutions and identity formation processes.

Besides the theoretical advancement, these extensions are important in our view because these mod-
els can be taken to data - structurally - to study several fundamental socio-economic phenomena. Once

again, the issues of race and of the cultural and economic integration of immigrants constitute first order

36See also Brundage et al. [2026] for a recent survey on the theoretical issues.
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application of the theoretical analysis. First of all, these models have a role in better understanding the
dynamics of race relationships, especially in the U.S. where, e.g., affirmative action policies seem to have
had unanticipated effects regarding identity formation on either side of the racial divide. Furthermore, the
recent surge in migration flows into Western countries is at the core of shattering reallocation of political
power along the immigration policy divide both in Europe and in the U.S. The perceived externalities
immigration imposes on natives and the perceived sluggishness of the cultural integration process of im-
migrants are the center motivation of these phenomena. While empirical analyses of cultural dynamics in
this context exist [Bisin and Tura, 2019], by not centering on identity formation they may miss specific
dimensions of second and third generation dynamics.

We believe that the explanatory power of models of identity formation embedded into intergenerational
cultural transmission frameworks can be of great use in understanding population dynamics phenomena
of socio-economic importance across the cultural dimension in future decades. We hope that such models

will also help designing effective and efficient policies in this respect.
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APPENDIX 1: Cultural Transmission and Racialism Dynamics
A1) Equilibrium Actions and Utilities:
- 1) Matching IT between two individualists: U"! (2", 2"")
e =2 =0, and U*(0,0)=0
- 2) Ingroup matching I R between an individualist 4 and a racialist h' :
" =0,2" =1, and U"E =R UBl =i —C
- 3) Ingroup matching RR of two racialists:
o =" = 1, and UP = B!+ H
- 4) Outgroup matching IR individualist in group ¢ € {w, b} and racialist in group j # i :
2" =0, 2" =1, and UF=_pi UH* = g
- 5) Outgroup matching RR of two racialists i € {w, b} and j # i:

=" =1, UMBE = _D'(1-6)+ H', UME = —DI(1—§) + H

B2) Paternalistic Motivations for Individualist and Racialist types
Expected paternalistic motivations have to take into account both ingroup and outgroup matchings.

i) Consider an individualist parent I in community ¢. His expected paternalistic payoffs derived from
ingroup matching for an offspring endowed with a individualist trait I or racialist trait R write respectively

as:
visll — g
yiIR i [Bi _ C} +(1—¢)(=C)
Similarly, his expected paternalistic payoffs derived from outgroup matching with group j # i write as:
Vil j (- Di)

Vsl (=D'(1-6)-C)+(1—¢)(-C)

<

q
q
Hence, paternalistic motivations of an individualist parent I under ingroup and outgroup matching are:
AVEL  —  yiIl IR _ o
AVIRT =yl _ iR o _ gigpi
and the full expected paternalistic motivation taking into account both types of ingroup and outgroup

matchings obtains as:
Avi,l _ QiiAvii,I + QijAvij,I
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Substitution provides that such paternalistic motivation for the individualist trait in community ¢ is fre-

quency dependent and takes the following form:
AV (qj) =Q"C+QV[C—¢éD"] =C—-Q7¢ 6D’

ii) Similarly, the expected paternalistic payoffs for a racialist parent R in group i € {w, b} derived from
ingroup matching, when his offspring is respectively endowed with the racialist trait R or the individualist

trait I are given by :
Vii,RI _ qu’L

As well, the expected paternalistic payoffs derived from outgroup matching with group j # @ write as:

VBRI qj (_Di)
ViR = g (-D'(1-6) - C+ H') + (1 —¢)(—C + H)

Hence, paternalistic motivations of a racialist parent R under the two types of matching are given by:

AVIR = g C4 ¢sD

and the expected paternalistic motivation of a racialist parent R of group i taking into account both types

of ingroup and outgroup matchings obtains as:
AVHE = QUAV(G) + QUAVE
Substitution provides then paternalistic racialist motivation as:
AVHE <q+ qj) =H —C+Q"¢R + Q"¢ 5D’ (12)
QED.
C1) Cultural Dynamics of Racialism:

Following (Bisin and Verdier [2001b]), the cultural dynamics of racialism in the two groups obtain as:

" = q"(1—qv)[d"" —d~T] (13)
i (1 — ¢¥) [dF — a1

where d® and d*! are respectively the equilibrium socialization rates of Racialist and Individualist parents
d2

in group i. Assuming, as usual that parental socialization costs are quadratic ¢(d) = c%-, substitution
provides:
¢ = q"(1-q") c[AV"F(¢",q ) (1-q ) AV (q°) ¢*] (14)
" = ¢"1-¢")c[AV"E (¢ ¢") 1 AVPT(q*) ']
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As is clear, the cultural evolution of the racialist traits in the two communities are intertwinded, and
to get a sense of these cultural dynamics, one may consider the phase diagram of this system of differential
equations.

The cultural steady state manifold within community i € {w,b}, given a frequency ¢’ of outgroup

racialists j # i, is characterized by the following condition:

¢ AV ) i gy = H 2O HQUIR 4 QUgID!
¢  AVI(g) EAEA C — QUgioD:

This can be rewritten as

C — H1+qu _QmR1 z(l_qi)

o @z 7
¢ (¢') = QiisDi
From assumption 1, C — H® < 0 and C > §D* > Q“§D?. Thus ©°(0) < 0 and ©°(1) > 1. Moreover,
o' (qz) is a convex quadratic function of ¢’ having a minimum at ¢ = % [1 — QH—R] Denote ¢% =
max (0,% [1 — %D Then ©° (qz) is increasing convex in ¢ € [qi,l} and there is a unique pair

(@hins @hnax) € (45, 1)2 such that ©% (¢.;,) = 0 and ©7 (¢{,,) = 1 and ©" (¢') is an increasing function
mapping (i, ¢hax] C [0,1] onto [0,1]. Inverting provides the interior cultural steady state manifold
¢ =q ()= (@Z')i1 (¢7) for all ¢7 € [0,1]. It is increasing concave in ¢7 with ¢* (0) = ¢%;., ¢ (1) = ¢lyax.
From this we obtains that there is a unique cultural steady state within group :
¢ =q'(¢’) €(0,1) fori,j € {b,w} and i # j
+

It is a simple matter to see that the two curves ¢ = ¢¥(¢®) and ¢* = g(¢%) are concave increasing and
illustrated in figure (1) in the main text. QED.

D1) Existence and Uniqueness of Interior Cultural Steady State (qj;”, qfi)
An interior cultural steady state (q;" ,qg) € (0, 1)2 of the joint cultural dynamics across groups is

determined by the following equations:

w

¢ =q"(q}) and ¢} = ¢°(qy’)
Defining the function Y (z) = [¢* 0 ¢*] (z) — x, We have T (0) = ¢“(¢%,) > ¢“(0) = ¢%, > 0.
T (1) = q°(¢5a) — 1 < @¥(1) — 1 < 0. Moreover Y (z) is such that Y’ (z) = (%) (¢*(2)) - (¢ ) () —1 and

2
T (z) = (g°)" (g°(z)) - [((}b)/ (m)} +(g°) (gt (z)) - (@b)" (z) < 0 as g(.) and g°(.) are concave functions.
Thus T (x) is a concave continuous function such that functionY (0) > 0 and YT (1) < 0. It should have

a unique point z* such that T (z,) = 0. From this, we recover the unique interior steady state (q* ,q*)
given by ¢ = [§¥ 0 ¢"] (z.) and ¢ = ¢’(¢¥'). QED

E1l) Effect of Social Integration on the Cultural Dynamics of Racialism:

e Comparative statics of s on steady state manifold ¢ (¢’) : Fori,j € {b,w} and i # j, there
is a unique value ¢ € [0, 1] such that %i; <0 if and only if ¢ < @’.
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Proof: Recall that ¢* (qj ) is determined by

=0, ¢) (15)

with , .
i i Hl + Q'qu'LRl
Qi(gh ¢ = L TOAR
C—QYgidD
Therefore the sign of %—f is the same as the sign of aaisz" evaluated at ¢' = q'(¢’) for ¢/ € [0,1]. Simple
differentiation provides that

sign [W} = sign [—qu’C + (H’ + qul) qjéDl]

Thus sign [%} < 0 if and only if

S

. qj SD? o
H'—— 'R* 1
C—WMW<QR (16)
Denote for convenience
7' = QU=(1-XN)se[0,1], A'=1-2Z"'=Q"=1-(1-\)s€[0,1]

d' = oD’
Recall as well the parameter restrictions from assumption (1):
0<d <C < H,
so that C' — ¢?d* > 0 for all ¢/ € [0,1]. (15) rewrites as

1 H+A¢R

- = — 1
l_qz C_Zqudl ’ ( 7)
given that (16) rewrites as
H  §d ,
— < 18
RC_gd < (18)

Combining (15) with (18), it follows that sign [%] < 0 if and only if

S

1 Hi+ A ¢'R H ¢d ;
M l—q¢" C-Zigd"’ @) Rwi—wm<q
(17) provides
g di = ( qéi ¢'R)
and o , 1 Aigi R , L A R — APC
) _ 1_ X3 Hl (P~ 1 1_ X3 H?, (P~ T\ K3

A A ’
because Z' — 1 = — A",
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Thus o ) ) S
¢ d’ C-(1-¢)H +A¢R)

And (18) rewrites as _ o o
H 0= (1= ) + AR
R (1= )T+ A RY) — 4:C

g

<q.

Since R’ > 0 and (C — ¢;d*) > 0, this inequality is equivalent to:
H%C—ﬂ—fWW+N¢H0<¢H0LWNHH+W%U—N®.
Rearranging terms, this rewrites as:
C(H + A'q'RY) < (1 — ¢')(H' + A'q'R')(H' + ¢'RY).
Because H* + A'¢*R* > 0, this last condition is equivalent to :
(1-¢"YH +¢'R")—C>0.

or finally
o(q") = R'(¢")* + (H' = R")¢' + (C — H') < 0.

as C < H', the quadratic function o(q") is negative at ¢' = 0 and positive at ¢* = 1, there is a unique root
g' € (0,1) such that o (¢") = 0, and therefore

o) <0<=q¢ <7

with

,7;_

R — Hi + \/(H — R+ 4R (H — ()
2R!
Define then g7 defined by
10— (1= @)(H + A¢R)
d B
R (1-7)
qi

Define then o ]
H¢ﬂ—¢)q

G’ = min [é\j,l] = min { 3D

Along the manifold curve ¢* (¢7)), condition (18) holds if and only if
¢ <q’

(with the understanding that when g7 = 1 then ((18)) holds for all admissible ¢7). From this, we deduce
that %—z < 0 if and only if ¢/ < g7. QED
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APPENDIX 2: A General Set-up of Identity Adoption and Cultural Transmission

In this appendix, we present a general approach of identity formation within generations as developed
by Shayo (2009), embedded into a model of intergenerational cultural transmission. Individuals with fixed
individual characteristics, choose a group identity and then take individual private actions. Choices reflect
a basic trade-off between how the individual ’fits’ within the group - that is, how his/her characteristics
are close enough to the group’s prototype - and the social esteem or social status that belonging to that
group confers - which itself may depend on social norms and social prescriptions at the level of the group,
and on in-group and out-groups actions.

Specifically, let a large population with mass normalized to 1, made of individuals, each defined by a
fixed type i € I for I a finite set of types. The distribution of characteristic types 7 in the population for
the moment is fixed and represented by a frequency distribution Q = (ql)z ¢y on I that belongs to the
simplex A (I) = {(qi)iel | S ierdt = 1},

An individual with attributes i takes a social action x* € X generating an individual payoff 7(z¢, X),
where X is an aggregator of individual actions in society : X = © ((xz)l el Q), that depends on the full

s> and the distribution of types Q.%"
Individuals in group ¢ choose to identify to a social group g € G = {1,...,G}, where g represents the

profile of actions (331)

archetype vector of attributes of the group. Identifying to g for an individual ¢ induces a psychological cost
related to the social distance between the groups’ characteristics d(7,¢g). At the same time, identification
confers some social esteem related to the social status of the group s9 = s(2%, 79,29, ¢%), where 79, 29, ¢
denote, respectively, the group average profits, actions, and relative size of the group g. The dependence of
59 on own action z’ may reflect the existence of social norms that regulate individual behaviors, providing
positive or negative social recognition.

The utility function of an individual with attributes ¢ who identifies to g is
U'(a', X;9) = 7' (2", X) = 8(i, 9) + as(z’, %, 2%, ¢7);

where a > 0 reflects the relative importance of social status with respect to cognitive distance on the
individual’s preferences.?®

Individuals with attributes i choose first the group(s) they identify to g; and in a second stage they
choose their optimal action x%. In both stages individual take for given the map G(.) that associates to each
type i his identity group g = G(i) and the second state choices of all individuals, 27, for all characteristics
j, not just the individual’s own.?’

By backward induction, consider the choice of action of an individuals’ 7 who identifies to g and takes
X as given:

max U'(2%, X;g)
P

st. = Z 7w, xd = Z al, ¢ = Z ¢
)

9=G(j) 9=G(j 9=G(j)

37In the main text, we simply consider the average action in society X = Dier q'zt.

38Here, with no public policy or voting, identity reshapes private utility via conformity and group-referenced motives, and
group status feeds back from realized private outcomes.

39Formally, we are formulating an atomistic game, where the population is composed of a mass of individuals for any

characteristic 1.
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Under regularity conditions, one obtains an optimal behavior z* = Z(X, 79, 29, ¢7, g). At equilibrium,

one must have the fixed point condition:*°

X:@((xi)iel,Q),
o' =7 (X, 79,29,¢%, g) forall icI and G(i)=g

9 = Z ﬂj(xj,X), 79 = Z xj, ¢4 = Z qj
Js GU)=g i GU)=g i GU)=g
inducing - with enough regularity conditions - individual equilibrium choices (G, Q) and aggregate index

X (G, Q). Associated to this equilibrium, one derives equilibrium utility payoffs:
V{(G,Q,9) =U'(z'(G,Q),X(G.Q),9)
The identification choice of individuals with characteristics ¢ is then written as:
max V(. Qu9).
and it induces a map g = F(i,G,Q). At equilibrium
G(i)=F(i,G,Q), foralli e T (19)

Conceptually, this provides an equilibrium pattern of identity choices G* = G*(Q).** Associated to
this, one gets the equilibrium payoffs:

WH(Q) =Vi(G*(Q),Q,G*(i)) forallicI

One may embed the previous intragenerational set-up into a dynamic model of intergenerational cul-
tural evolution, that shape the distribution of types Q by evolutionary forces as encapsulated in cultural
replicator dynamics. For instance, taking the continuous time approximation, the evolution of the popu-

lation distribution Q(t) = (¢*(t)),_, can be governed by a set of differential equations:

q'(t) = ¢'(t) - (F" (Q(t)) = F (Q(t))) and Q(¢) = (¢'(t)) ¢, (20)

where F' (Q(t)) is the cultural fitness of attributes i list and F (Q(t)) is the average cultural fitness in the
population of attributes ¢ € I in generation .

In the canonical Bisin and Verdier [2001a] set -up, a precise parametrization of the cultural fitness
functions is obtained. To see that, consider a simple generalization of (1) to a multi-trait population with

the following transition probabilities that a child from a family with trait ¢ is socialized to trait j:

PU(t) =d'(t) + (1 —d'()g'(t), PY(t) = (1—d'(t))¢ (t) (21)

40Tn the main text, we abstract from the dependence of s9 on individual actions x*. This simplifies the presentation of the
fixed point characterizing the equilibrium actions z*(G, Q). Indeed, in such a case as individuals are atomistic, the optimal
actions T (X,79,29,¢9,g) only depend on the aggregate index X, and not on the (endogenous) arguments 79, z9.

41Note that even if there is a well-defined unique second stage equilibrium outcome (x*(G, Q));cs for each identity group

configuration G(.), one may still have multiple identity equilibria G*(Q) satisfying (19). In such a case, the cultural dynamics
described afterwards are conditional on a specific equilibrium selection process.
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for all j # i and (4,5) € I2. With such a process of cultural transmission, cultural dynamics are easily
obtained as:
q'(t) = ¢'( Z ¢ (t)d’(t)| foralliel (22)
JjerI

Connecting (20) and (22) then shows that the cultural fitness of type i is then simply F?(Q(t)) =
di(t) = d* (Q(t)) with d° (Q(t)) being the optimal vertical rate of socialization of a parent of type i:

| [d+(1—d)g] - W (Q)+
¢(Q) =g | 41— d) 2 @VIQ) - O
jel
In this last equation
VI(Q) =U'("(G*,Q), X(G*,Q), G*(i))
is the utility payoff of the child adopting trait j as perceived by parent of type i with identity G* (1),
understanding that such a child will consequently pick an equilibrium identity G*(j) and undertake an

individual optimal action 27 (G*(Q), Q).*?. Looking at the first order condition provides:

W (Q)(1—-q" Zq]V” = C'(d)
J#i
jer
which can be rewritten as
D dAWI(Q) = C'(d)
jeI
with
AW(Q) =W (Q) - V7(Q)
describing the ”paternalistic” value for a parent of type 7 of having a child of his own type rather than
the alternative type j. One may then denote AW? (Q) the vector of paternalistic values of cultural type i
over all possible alternative traits j: AW’ (Q) = [AW“ (Q)]j o and AW (Q) the corresponding matrix
[AW” (Q)] (ij)el? of paternalistic cultural values, where each line is given by the vector line AW* (Q)T.

Then the optimal vertical socialization rate of type i d* = d* (Q) obtains as:
C'(d) =AW Q)" - Q
The cultural fitness of type i writes as:
FH QW) =d"(Q(1) = '~ [aAW Q)" - Q(t)]
while average cultural fitness is given by:

= a0 @MW) =Y (1) 0 AW QM) - Q)]

Jjel jeI

As can be immediately seen, equilibrium patterns of identity choices G*(Q;) depend on the distri-
bution of longer term cultural traits. Conversely, cultural fitness functions F*(Q(t)) depend, through

42Note that by extension W? (Q) = V¥(Q)
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the paternalistic value matrix AW (Q(t)), on the shape of equilibrium intragenerational identity choices,
G*(.). Consequently, the dynamic path of cultural evolution [Q (t)],c(,[ depends reciprocally on intra-
generational identity choices. Both inter-generational cultural transmission and intra-generational identity
choices are intertwinded.

APPENDIX 3: Broad Versus Narrow identities

A3) Equilibrium pattern of identity choices

The description of the equilibrium pattern of identity choices depends on the comparison of the two
thresholds g® and 1 — g°. It is simple to see that g* > 1 — g° if and only if /8 < 211%2 9a+eb From this
and conditions (9) one 1mmed1ately obtains that:

e Result A3: i) Ify/5 < 2R2 "+91’ , there is a full "narrow 7 social identity structure associated to the
two cultural traits when the cultural populatwn is "balanced” (ie. q taking intermediate values in an
interval [1 - Aa]) ii) If v/ 8 > 2R2 0;;9“ there is a full ”"broad” social identity structure associated
to the two cultural traits when the cultural population is "balanced” (ie. q taking intermediate values
in an interval [@a, 1-— @b])

B3) Paternalistic motivations of parents

The paternalistic utility of a parent of type ¢ with identity g to have a child of type j writes as:
Vil = w(ad) = B(8(i.9) + s’
2
= R-o/ =0 75— = 5(6(i.9)) + 7

From this, we can write the paternalistic motivations of a parent of type ¢ with a narrow identity
g = {4} to transmit his trait ¢ rather than the other trait j as:

AVE = V-V
i z($2)2 j i(xj)Q g : g
<RJZ —0 5 >—<R37 _92>_/6[5(7'a1)_5(]a2)}

R? [67 — 6]
= i gar P

Conversely, for a parent with trait ¢ and a broad identity ab, the paternalistic motivations to transmit trait
¢ rather than trait j writes as have:

AViy = Vi =V
2 N2
= <R-:1:i —Gi@> - (R-a:j —Qi(x2)> — B16(i,ab) — (], ad)]
R? [09 — 0] .
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C3) Equilibrium Socialization efforts

For convenience denote for i € {a,b}:

R? [07 — 0]

AVI= o e

(23)

The equilibrium rates of cultural transmission of both types of parents write as a function of ¢ = ¢q, =
1—qp:

L d3 (q) = c[AV*+ 8] (1 —¢) when g <"
d (q){ d% (q) = c[AV® + B(2¢ — 1)] (1 — q) when ¢ > g° (24)
and
[ B@=c[AV 4 dg wheng>1-7
db()_{ de(q;V:C[AVbﬁ’ﬂ(l*Qq)]q whenqﬁlfﬁb (25)

Consider the following assumption:

[0 -0’ .
Assumption H: 38 < AV® = o gagh and 38 < AV

R2 [eb _ 0“} 2
T 200 gagb
Simple inspection shows that, under assumption H, d® (¢) and d® (¢q) are both positive. Moreover, d® (¢) is
decreasing in ¢ while d® (¢) is increasing in ¢, implying that they follow the cultural sbstituability property
of (Bisin and Verdier [2001D]).

Finally the following assumption H’ ensures that d® (¢) and d® (¢) are both below 1:

. 3 1 1
Assumption H': ¢ < min { [AVe + 5] [AVE + 5] }

D3) Cultural dynamics in each identity regime

i) In a ”full narrow identity” regime: the cultural dynamics converge towards an interior steady ¢
characterized by the condition d$, (qN ) =db, (qN ) Substitution provides:

2[0“9*’}2

2 0“
o = AVe 45 Rigae + ﬁ[eb 6712 (6 +60) (26)
AVe 4 AVE 42 2 9“9b]2
B~ 2428 [6°—64]% (62 +67)

ii) In a ”Full Broad Identity”: the dynamics converge towards an interior steady ¢” characterized by
the condition d% (qB) =db (qB), thus after substitution:

5 ga 2[0°6"]?
B_ AVt —p  Bate — Bperee
CAVe+ AVE 23 2[026%)°
+ B R? - 28— ooy

(27)

iii) In a "Mixed regime” with "narrow identity” for trait a and ”broad identity” for trait b, the cultural
dynamics converge towards an interior steady ¢™° characterized by the condition d% (qM b) =d4 (qM b),
thus ¢M? is implicitly given by the condition:

qu AV@ +B

1—gMb — AVD 4+ B(1 — 2¢MP)
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or after substitution,

R0 2[26"]?
Mb _ AV® + B _ R (T ) (28)
= - 5 M 626°]°
AVe+AVP+28(1—-¢M") R 49501 - qu)W

q

iv) Finally in a ”Mixed regime” with ”"narrow identity” for trait b and ”broad identity” for trait a, the

Ma

cultural dynamics converge towards the interior steady ¢™“ characterized by the condition d% (qM “) =

d?\, (qM “). Thus it is implicitly determined by the condition:

qJWa _ AVe +B(2qMa _ 1)

1—qgMa AVb + 3
or after substitution,
2_6° Ma 2[00"]"
Ma _ AVe + 5(2qMa -1) _ R 9a 100 + B(2q -1) [0°—04]% (o 16%) (20)
AVa 4+ AVY 4 28¢Ma 2 Ma___2[6°6%°
ﬂq R +2Bq [9b_00,]2(9a+0b)
E3) Comparison between cultural steady states
First given that AV® < AV? il follows that the function ¢(z) = me is increasing in z. Thus
¢ = o(8) > o(-8) = ¢" (30)
Second, the function ¥ (q) = Ava+2¥:-t§/3(1—q) is increasing in ¢ and such that ¥ (0) = % =
¢". From this it follows that
¢ = (") > 9(0) =¥ (31)
Finally note that ¢® is determined by the relationship
q AVE+ B(2g—1)
—— =00 = 5 (32)
1—gq AV + 5(1 —2q)
while ¢™® is determined by the relationship
g AV + B(2g— 1)
= Ag) = 33
M) AVO 15 (33)
Given that A(q) < p(q) for all ¢ € (0,1], it follows that ¢™* < ¢5.
From the previous discussion, we conclude that:
Mo < qB < N < M (34)

F3) Cultural dynamics under endogenous identity choices

We have the following result characterizing the steady state cultural population and identity choice

regime:
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o Result F2: Assume that assumption H holds and that 5 < (AVZ’ — AV“). Then there exists Yo, V1, Y2, V3 >
0 such that in the long run : i) if v < 740, a "Full Narrow Identity” regime prevails and q¢* = ¢; i) if
v € (70,71), a "Mized Identity” regime prevails with trait a associated to "narrow” identity, and trait
b indifferent between "narrow” or "broad” identity, and q* = 1 — qg (v); iii) if v € (y1,72), a "Mized
Identity” regime prevails with trait a associated to "narrow” identity, and trait b associated to “broad”
identity, and ¢* = ¢™°; ) if v € (v2,73), a "Mized Identity” regime prevails with trait a indifferent
between "narrow” and "broad” identity, and trait b associated to "broad” identity, and ¢* = qa (v) ; v) If
v > 73, a "Full Broad Identity” regime prevails and ¢* = ¢”.

Proof: Recall that @” (v)=1- 25 1;:, 1-g°(y) = 27 R . Denote 7 the value of v such that g% (v) =
1—q"(y). We gety = 2R2 eifebv also simple substltutlon pr0v1des 1-¢(A)=¢(")= eaeiwb =7> 1
First, it is easy to see for 8 < (AVb — AV“), one has necessarily ¢™? < g. Indeed ¢™? is determined

by the condition
Mb _ AV +p5

AVE+ AV 4+ 23(1 — gMb)

q

This is less than g = % when

AVa

AVe + 3 - AV?
AVe+ AVP +28(1—¢q)  AVe+ AV?

for all ¢ € [0,1] . A sufficient condition for this is then 8 < (AVb — AV“).

Given this, and from the fact that 1 — g° () is increasing in v and ¢* (v) is decreasing in +y, and the
fact that ¢® < ¢V < gM?,
T<r<yandl-q (v)=¢" 1-7"(n) =4

one immediately obtain that there exists g, 71, 72,73 such that 0 < 79 < 71 <
Mb g (v2) = g™ and §° (v3) = .

i) case v < 0. In such a case, 1 — g° () < ¢" < g* (7). Simple inspection provides that:

- forall ¢ <1-3"(7) <", d"(q:) = dp(a:) < di () < d3(a) = d*(gs) thus ge1 > gs.

-for 1 -4 (v) < g: < ¢V <q* (7), d°(q:) = d(qr) < d%(a:) = d*(gs) thus ge1 > gr.

- for ¢V < g <@ (), d*(qr) = d(qr) > di(q:) = d*(qr) thus gry1 < g;-

- for g* (7) < g one has d*(q:) = d’(q:) > d(q:) > db(qr) = d*(q;) thus gy1 < gu-

Consequently the cultural dynamics converge towards ¢* = ¢!V, and in such a situation, there is a ”Full

Narrow Identity” regime as 1 — g (v) < ¢V < @ (7).

ii) case 79 < v < 71. in such a case we have ¢V < 1 — g (y) < ¢™® and given that ¢™* < g, one also

has v1 < 7. Consequently g™ < g% (). From this it follows that
- for Qt <g¥<1- ( ), d*(qr) = d(qr) < d¥(qr) < d(gr) = d*(q); thus gry1 > gy

Sfor gV < ¢ <1 -3 (), d(q) = d%(qr) < d%(q:) = d*(q:) given that ¢; < 1 — @ () < ¢™?; thus
qi+1 > Gt

-for 1-3"(7) < @, d°(qe) = dy (@) > di (@) > dp(ar) as ¢¥ <1-q"(y) < q;. Thus d*(q;) > d*(qr)
and gi1 < gt

From this we conclude that the cultural dynamics should converge towards 1—g° (7) . In such a situation,
there is a ”Mixed Identity” regime with cultural trait b indifferently associated to a "narrow” or ”broad”

identity”, and trait a associated to a "narrow” identity.
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iii) case 71 < 7 < 7. In such a case, we have ¢™* < 1 — @ (v) and given that ¢™® < g, one also has
v2 > 7. Consequently ¢M? < g2 (7).

a) A first situation is when v; < v < 7. In such a case ¢™® < 1 — @ (y) < @* (7). Therefore

-for gy < v, d°(qe) = di% (@) < d% (@) = d*(qe); thus g1 > ;.

Cfor gMP < g < 1— 3 (3), d(ar) = diy(ar) > d% () = d*(qe), s 1 — @ (7) < G (1) 5 thus gus1 < v

-for 1 =" (v) < @i, (@) = dis (@) > d%(a:) > d(ar) as ¢ < ¢™* < 13" (7). Thus d*(q) > d*(q:)
and i1 < gt

From this, we conclude that the cultural dynamics converges towards ¢*?°.

b) The second situation is when 7 < v < ;. In such a case, ¢™* < @* (7) < 1 — @ (7). Then we have

- for g; < g™, d*(q:) = dp(qr) < d(q:) = d*(gs); thus gr1 > gi.

- for ¢M* < qp <G (7), d®(qr) = d%(qe) > d%(qe) = d*(qe); thus giy1 < g

-for g (y) <@ <10 (v), (a) = dis(ar) > diy (@) > df;(ar) = d*(ar); thus ges1 < o

-for 1—g° (7) < @1, d°(qi) = d%(q¢) > d%(q:) > d%(g:) = d*(q:) (the second inequality comes from the
fact that ¢ < ¢M® < g% (7) <1 - (7). Thus 41 < ¢-

From this we conclude again that the cultural dynamics converge towards ¢™°. Finally in such a regime

we have trait b associated to a "broad” identity and trait a associated to a "narrow” identity.

iv) case 72 < v < 3. Consider then v} € (v2,73) such that g% () = ¢"v

a) A first situation is when 75 < v < 4. Then we necessarily have ¢¥ < g% (7) < ¢™* <1 -3 (v). It
follows that:

-for ¢ < ¢V <" (v), (ar) = d(ar) < d}y(@) < df(q) = d*(q), thus gr+1 > g

- for ¢V < g <G (), d(qr) = dly(qr) < di () = d*(qe) as g (v) < ¢™°, thus qp1 > ;.

- for ¢* (v) < @ < ¢M°, d"(qr) = di(ar) > d(ar) = d*(q) as ¢° < ¢™ <q* (7), thus g1 < s

-for MY < g <1 -3 (), d(q) = d%(q) > d%(q) = d*(q) as ¢® < ¢V < @ (v) < ¢M°, thus
Qi1 < G-

-for 1-4"(7) < q, d(@) = dp(@) > dy(a) > dis(a) = d*(@) as ¢~ <7 () <M <1-7"(v),
thus gre1 < gr-

o~ o~

From this we conclude that the cultural dynamics should converge towards ¢* (). and finally is such
a regime we have trait b associated to a "broad” identity and trait a associated to a "narrow” identity or
a ”"broad” identity.

b) The second situation is when 4 < v < 3. In such a case we have ¢® < g% (y) < ¢V < ¢M <
1-3"(v)

- for q; < ¢P, d®(qr) = ds(qr) < db(qr) < d%(qr) = d*(qr), thus i1 > gr-

- for % < qo <3 (), d’ () < d(q) = d*(qr),(as g <G (v) < ¢MP) thus g1 > a.
@) = di (@) > dp(a) = d*(ar) (as ¢¥ <G (7) < @), thus gry1 < g

- for ¢V < g, <1 =7 (7) d"(q) = dp(a:) > d(qr) = d*(gs) (as ¢” < ¢ < 1), thus g1 < ;-

- for 1= () < @, d®(qr) = di(qe) > d%(qe) > db(q) = d(q:) as ¢¥ < 1—7"(7) < q), thus
Qi1 < G-

From this we conclude again that the cultural dynamics converge towards ¢* (7). In such a regime, trait
b is associated to a "broad” identity and trait a is indifferent between a "narrow” identity.or a ”broad”

identity.
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v) case 7 > 3. In such a case we have ¢ (7) < ¢® < ¢V < ¢ <1 -3 (v)

- for q; < g (v), d*(gqr) = dp(qs) < d¢ (C]t) < d%(q:) = d*(q), thus gi11 > g

-for " (v) < @t S q", d(q:) = d(q:) < dp(q:) = d*(ar), (as ¢ < G (7) < ¢M"), thus gi11 > g

- for qB <q <q", () = dp(a) > dp(a) = d*(q) (as G (7) < q < Qt) thus g1 < g

- for ¢V < Qt < 1= (v), d(qr) = ds(a) > dp(ar) = da(Qt) (as % < ¢V < qu), thus gi41 < g

-for 1 -G (7) < @, d"(ar) = di(@) > di(ar) > dp(a) = d*(ar) (as ¢¥ < 1-"(v) < q), thus
qi+1 < Gt

From this we conclude that the cultural dynamics converge towards ¢. In such a regime, we have a
”Full Broad Identity” structure with both cultural traits associated to the broad identity B = {a, b}.

Collecting the different results provides figure (6).QED
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