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Immigration into Prejudiced Societies:

Segregation and Echo Chambers effects

GILAT LEVY AND RONNY RAZIN, LSE1

September 15, 2017

ABSTRACT

We analyze the dynamic short and long-run effects of immigration waves on attitudes towards

immigrants and social cohesion. We consider a model in which both the home society and

the immigrants have the same levels of cultural capacity for cooperation and mutual trust, but

individuals in the home society have different degrees of prejudice about the culture of the im-

migrants. Prejudice is modelled as the beliefs of individuals in the home society about the im-

migrants’ capacity for cooperation. We analyze social interactions in the presence of prejudice

when individuals in the home society can segregate away from immigrants. We show that in

societies with high levels of prejudice, segregation, by providing information about prejudice,

can enhance cooperation in the short-term. However, when individuals learn and update their

beliefs based on their experiences, segregation induces polarisation. Moreover, when individuals

also socialise and exchange information in segregated communities, echo-chamber effects arise

and imply that segregation reduces welfare and trust in society.

1This project has received funding from the European Union’s Horizon 2020 research and innovation programme

under grant agreement No SEC-C413. We also thank Ian Preston and Simon Hix for helpful discussions.



1 Introduction

In recent years, in Europe as well as in the US, immigration has become one of the most im-

portant issues on the political agenda. In the ensuing debates a major concern is the effect of

immigration on segregation and social cohesion or trust. In Britain, where the issue of immi-

gration was one of the major issues in the running to the referendum on leaving the EU, recent

studies are showing the impacts of immigration on segregation. For example Cantle and Kauf-

mann (2016) document dynamic patters in the UK from 2001 to 2011 and show strong evidence

for “white flight” away from inner city neigbourhoods and towards predominantly white areas.2

Kaufmann and Harris (2015) find that “For London, between 2001 and 2011, around 620,000

White British people left the city, most of whom moved to whiter areas; whites left London at

three times the rate of minorities (about 100,000 of the latter left London). This was all despite

London’s population increasing by approximately 1 million”.

A large theoretical and empirical literature has analyzed the effects of ethnic diversity on different

measures of social cohesion, social attitudes and different units/levels of analysis. There are two

main theories put forwards for the positive and negative effects of diversity on social cohesion.

The conflict theory (Blalock 1967), highlights the feelings of threat and anxiety between minority

and majority groups (Bobo 1988), issues of social identity (Tajfel 1981), and relative positions

in power and status hierarchies (Blumer 1958; Sherif 1966; Levine and Campbell 1972). These

feelings give rise to stereotypes and discriminatory treatment of other groups. Dustmann and

Preston (2007) find strong evidence that racial or cultural prejudice is an important component

to attitudes towards immigration in their study using the British Social Attitudes Survey.

In contrast, the contact theory focuses on interactions between individuals as the vehicle by

which stereotyping and prejudice can be reduced (Allport 1954; Hewstone and Brown 1986).

Pettigrew and Tropp (2006) show how interaction between different groups can substantially

reduce attitudinal and behavioural measures of negative evaluation. According to this theory,

individuals who interact with other groups start using information gleaned from personal expe-

riences rather then stereotypes.

Segregation, and specifically location decisions, has been shown to affect social attitudes and

social and economic activity through information diffusion within communities. Dustmann and

Preston (2001) show empirically that social attitudes affect location decisions but that at the same

time, location affects social attitudes. Algann et al (2015) show that students’ political opinions

converge among friends, and Boisjoly et al (2006) and La Ferrara et al (2014) show that living

2They observe that: “... between 2001 and 2011 the White British population in England reduced as a percentage

of the total population from 86.8% to 79.8% — a decrease of 8%. Although there was a decrease in the proportion of

the population who were white in most areas, the decrease was much greater in the areas which had a low proportion

of white British in 2001 than in areas which had a high proportion...This does indicate support for ‘more mixing and

more clustering’, but they are not equivalent trends, the clustering is noticeably more marked.”
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in mixed-race housing lowers students’ prejudiced beliefs.

In this paper we analyze a theoretical framework of the dynamic response of a home population

to a new wave of immigration. We consider societies in which individuals can potentially trust

one another in a social interaction game, but assume that the home society may be prejudiced in

terms of its beliefs about the immigrants’ culture, that is, how cooperative and trustworthy are

the immigrants.3

We analyze the different effects of an immigration wave on social attitudes and social cohesion.

First, before people are able to segregate, we follow the home society’s initial response to immi-

gration, which includes the choice of behaviour in social interactions with immigrants and the

updating of social attitudes based on those personal experiences. Second, we model the home

population’s choices to -partially- segregate away from immigrants at a cost. Again these deci-

sions have implications to social interactions and influence beliefs and social attitudes through

experience. Finally, we introduce a model of socialisation and consider echo-chamber effects

arising from socialisation in segregated communities.

We use this framework to discuss the effects of immigration waves on attitudes towards immi-

grants, on segregation patterns in society and on social cohesion. In particular, the model allows

us to disentangle short term from long term effects of immigration. In our analysis, both the

conflict and contact theories interact and affect segregation and beliefs. Due to conflict -which

is modelled as the prejudice of the home citizens about immigrants- segregation can have posi-

tive effects on social cohesion in the short term. However, contact -which is modelled as direct

learning from interactions as well as indirect learning from neighbours through communication-

implies that segregation will have adverse effects in the long term including polarisation of be-

liefs.

Specifically, in the short run, segregation, which is due to the conflict between the two groups,

can increase social cohesion. This positive effect of segregation arises when the initial distribu-

tion of prejudice is such that no cooperation will arise in the absence of segregation. The role of

segregation in this case is to ease the mistrust between both immigrants and the home population

by segregating away the more prejudiced. When these individuals segregate away, the remaining

population is able to sustain a more cooperative relation with migrants. On the other hand, when

the level of prejudice in society is low, segregation has negative effects by reducing trust and

social cohesion.

In the long run, when we consider the dynamic effects on attitudes and behaviour, we show that

segregation always reduces welfare and social cohesion. First, while the segregated still interact

with immigrants, albeit to a lower degree, the nature of their interactions, due to mutual mistrust,

3Alesina and La Ferrarra (2008) consider a model in which individuals simply dislike to be with the people that

are different. Here we endogenise attitudes towards the other using the notion of beliefs.
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do not affect their attitudes. This implies that segregation shuts off a substantial part of the

population from changing their attitudes, implying that long run beliefs will become polarised

and social cohesion will be bounded. Second, when we allow for socialisation in segregated

communities, echo chamber effects imply that segregation is always harmful in the long term.

Segregation reduces the opportunities of individuals to learn from one another and hence leads

to lower cooperation levels in society.

We also show that increasing the size of the migrant population can have non-monotone effects

on social cohesion and trust depending on the current share of immigrants. A larger immigration

wave, in line with contact theory, will allow more opportunities for learning. However, in line

with conflict theory, it will also imply a greater incentive for segregation.

The evidence about the effect of ethnic diversity on social cohesion is mixed.4 There is a general

sense coming out of many studies that there is a negative effect of diversity on social cohesion

when patterns of actual contact are abstracted away from. In Putnam’s (2007, 142) reading of

the evidence, “it is fair to say that most (though not all) empirical studies have tended to support

conflict theory.” However, many more recent studies, that take into account other factors such as

income, finer aggregation of data and actual measures of interactions with other ethnic groups,

find a positive relation between ethnic diversity and social cohesion. For example Montalvo and

Reynal-Querol (2016), Stolle, Soroka, and Johnston (2008) and Sturgis et al. (2011) find a strong

positive relation between diversity, contact and trust.

There are several issues that make the theoretical and empirical literature hard to interpret. First,

there is no standard view of what social cohesion means and how it should be measured. These

measures range from economic growth (Alesina and La Ferrera 2004), participation in members’

associations (Alesina and La Ferrera 2004), political participation, crime and ‘collective efficacy’

(Sampson et al. 1997) and attitudinal surveys eliciting measures of trust and norms. In our

analysis social cohesion or trust is modeled by behaviour in social interactions.

One implication of our analysis to empirical work is that one needs more data about the nature

of interactions between the groups. Very few studies measure the actual level of social contact

between neighbours (see Cantle 2001). This has led a recent briefing by the Immigration Ob-

servatory in Oxford to conclude that “...Consequently, the premises of contact theory are not

directly tested: namely, whether increased contact between people from different ethnic groups

decreases prejudice and thus stimulates cooperation.” Our model allows to distinguish between

different types of interactions, some that influence beliefs and others that do not. This distinc-

tion can be useful to further refine the empirical results. In other words contact theory is more

nuanced and to test it one has to understand the nature of the interactions between the different

groups.

4For a recent survey of the literature see Reynal-Querol and Montalvo (2016).
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Second, it is not clear what the unit of analysis should be in empirical studies. Should we look

at the data at the country level, city level or should we break up the data to finer units of analysis

such as neighbourhoods? Alesina and La Ferrera (2004) survey papers that had looked at a range

of data ranging from cross country level data to localities defined by MSA/PMSA data. Others

such as Montalvo and Reynal-Querol (2016), Kaufmann and Harris (2016) and Sturgis et al.

(2011) stress the importance of finer data, looking into neighbourhoods within cities.

Related to this is how the literature measures segregation. Uslaner (2010, 2012) argues that the

literature, by focusing too much on measures of ethnic diversity, fails to account for the effect

of ethnic segregation within neighbourhoods. Rothwell ( 2012) observes that ethnically diverse

areas can be either highly integrated or highly segregated and it is in the latter case that we should

expect to find a negative effect on cohesion and trust.

Our model contributes to the above literature by analyzing the different ways by which segrega-

tion affects attitudes as well as behaviour. First, in our model, segregated individuals can have

negative attitudes towards immigrants both because those with negative attitudes self-select to

segregate in order to reduce interactions with immigrants, because of the types of interactions

that they do have with immigrants do not allow them to learn and change their stereotypes, and

also because socialisation is mainly in segregated communities.

Our analysis also indicates that diverse neighbourhood with high level of trust and non-diverse

neighbourhood with low levels of trust co-exist and arise together in equilibrium. Empirically,

the distinction between these two types of neigborhoods is important and related to the issue of

the “right” unit size. Relatedly, our analysis shows that segregation is particularly harmful for

social cohesion when socialisation occurs in segregated communities.

Our theoretical model is related to papers looking at the culture or norms of cooperation in

societies (see Tabellini 2008, Dixit 2003, Bowles and Gintis 2002, Levy and Razin 2012, 2014).

We differ from this literature by focusing on beliefs about others’ culture and how they evolve.

We highlight the role of segregation as a way to potentially foster trust and less prejudice in the

short term but increasing polarisation in the long run.5

In addition, we provide a model of socialisation, in which individuals exchange beliefs and learn

from one another; we assume that people learn only or mainly from those in their segregated

communities.6 As individuals with high degrees of prejudice are the ones that segregate in our

model, this leads to polarised societies through echo chamber effects, and exacerbates the cost

of segregation in the long run.

5In Levy and Razin (2012) we also allow for segregation when we consider religious organizations but in that case

segregation only serves as a signal about one’s behaviour, and does not allow individuals to interact less often with

one another. More importantly, we do not consider there socialisation in one’s community.
6In Levy and Razin (2017) we analyze how such a model affects school choice.
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2 Culture and prejudice

We consider the immigration of a group of foreign individuals, denoted by F, to a Home society,

denoted byH.We assume thatH and F differ in their ethnicity, religion etc, so that an individual

can identify whether another person belongs to H or F . Following immigration, group F is a

share φ of the total population.

We assume that all individuals in the country are matched to play a Prisoner’s Dilemma, with the

following utilities:

C D

C d+ ε, d+ ε 0 + ε, b

D b, 0 + ε a, a

,

Here the parameters a, b, 0 and d are the standard Prisoner’s Dilemma parameters with strategic

complements, i.e., d− b > −a, so that an individual is more inclined to cooperate if she believes

that her opponent will do so as well.

The parameter ε ∈ {0, θ} represents the culture of a group in the population, such as the home

country and the immigrants. Our key assumption is about the beliefs of individuals about the

“culture” of those from the other group. We assume d + θ > b and a > θ. Therefore, if ε = θ,

individuals in society can cooperate with one another and view the game above as a coordination

game rather than a Prisoner’s Dilemma. This may have developed through institutions, norms,

or repeated games: for our purpose the origin of this culture is not important. To abstract from

coordination issues, we assume that they can always coordinate on the (C,C) equilibrium in this

case.

We assume that the culture of H as well as of F is such that ε = θ for all individuals and that

within each society, their culture is common knowledge. Moreover, we assume that individuals

in F know the cooperative culture of H (otherwise they might have not immigrated) and that

this too is common knowledge. Note that culture, as we model it here, is not defined as in-group

cooperation versus out-group cooperation. That is, it is not targeted towards specific ethnicities

or religions. If the culture is cooperative (namely, ε = θ), one has the potential to cooperate

against everyone. Our focus instead is on the implications of prejudice towards others’ culture.

Our model captures the anxieties about other groups as in the conflict theory of diversity and

social cohesion. We assume that individuals in H have different beliefs about the distribution

of ε in the F society. Specifically, an individual i in group H at some period t believes that in

society F, there is a probability pti that all have ε = θ, and a probability 1 − pti that only some

share η > 0 has cooperative values with the remaining 1 − η having ε = 0.7 Thus, individuals

7We use η > 0 for technical reasons but it can be arbitrarily small. If η = 0 then learning would be immeidate
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in group H are suspicious about the culture of group F . We rewrite the beliefs to capture the

perceived probability that ε = θ, qti , defined as

qti ≡ pti + (1− pti)η.

Denote the distribution of beliefs q1i in H at period 1 by G1(.) on (η, 1].

The model extends the definition of culture in society beyond the norm of cooperation, to the

beliefs about others’ capacity for cooperation. While the norm of cooperation in our framework

is “ethnicity-blind”, the beliefs are not “ethnicity-blind”, and individuals have prejudice against

the “other”. Thus, while it is not the willingness to cooperate that suffers an in-group bias, it is

the beliefs on others’ willingness to cooperate that suffers an in-group bias.

For the main part of the analysis we consider a two-period model, so that the PD game is played

in periods t ∈ {1, 2}. The players are assumed to be myopic (this is not important for the

results), and the only dynamic element that changes between the periods is the distribution of

beliefs, Gt(.), by learning, and in Section 4, also by socialisation. In the Appendix we extend

the analysis to consider a dynamic game with infinitely many periods.

We will analyze a Bayesian Nash Equilibrium in each period separately and choose those that

are Pareto dominant. In each period this implies an optimal action in the PD game for each

individual, given her beliefs about the distribution of actions taken by her opponent.

We will typically compare equilibria by using several normative measures. One is trust, by which

we mean the equilibrium fraction of instances where a single individual cooperates. Another

measure is social cohesion by which we mean the instances of mutual cooperation in society,

where both players who are matched cooperate with one another. Finally, welfare is measured as

ex post material utility in the game.8

2.1 The initial effects of a migration wave

Let us consider an equilibrium in the PD game in the society described above, when individuals

are randomly matched, in some period t.

Note that whenever two individuals from F meet, or when two individuals from H meet, they

play (C,C). We now characterise what happens when H and F meet, where whenever more than

one equilibrium exists we choose the Pareto efficient equilibrium.

upon the obesrvation of cooperation.
8Note that the ex ante utility will be conceptually problematic as it will include the expectations of individuals

which shift over time.
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Let q∗ be the belief of an H individual, who is indifferent between defecting or not against an

opponent from F who cooperates whenever she is of type θ. In other words, q∗ satisfies,

q∗(d+ θ) + (1− q∗)θ = q∗b+ (1− q∗)a,

or:

q∗ =
a− θ

a+ d− b .

Note that the value q∗ = a−θ
d+a−b is decreasing in the strength of the cooperative norm in society, θ.

The higher is this norm, the lower is q∗ and the easier it is to cooperate. The following condition

on q∗ will be important for the characterisation of equilibrium:

Definition 1: A distribution G satisfies weak (strong) prejudice iff 1−G(q∗) ≥ (<)q∗.

To see what equilibria can arise define the following two types of equilibria. Define a C-

equilibrium as an equilibrium in which F cooperates with H and H type qi cooperates if and

only if qi ≥ q∗. Define a D-equilibrium as an equilibrium in which F and H defect when they

meet.

The following Lemma characterises the equilibria in the game in which F meets H.

Lemma 1: At each period t, when F meets H,

(i) If Gt satisfies strong prejudice, then the equilibrium is a D-equilibrium.

(ii) If Gt satisfies weak prejudice, then the equilibrium is a C-equilibrium.

Proof: In a C-equilibrium, when H meets F , H type qi cooperates if and only if qi ≥ q∗.
Therefore, an F individual expects to face a cooperative H with probability (1 − Gt(q∗)). For

F to cooperate, as they should in the C-equilibrium, we therefore need:

(1−Gt(q∗))(d+ θ) + (1− (1−Gt(q∗)))θ >

(1−Gt(q∗))b+ (1− (1−Gt(q∗)))a⇔

(1−Gt(q∗))(d+ θ − b) +Gt(q∗)(θ − a) > 0

But as q∗(d+ θ − b) + (1− q∗)(θ − a) = 0 and the left hand side of this equation is increasing

in q∗ we have that F cooperates iff 1−G(q∗) ≥ q∗.�

In the C-equilibrium, an individual i in group H believes he faces cooperation with probability

qi and behaves accordingly. If the share of H individuals who cooperate is high enough, the
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F individuals (who all have ε = θ) will cooperate. This arises if and only if G satisfies weak

prejudice.

It is trivial to see that the C-equilibrium allows for more trust or social cohesion than the D-

equilibrium. Moreover, when the C-equilibrium exists, it is also Pareto efficient and dominates

the D-equilibrium for each type in the population. All individuals from H prefer max{qd +
θ, qb+(1−q)a) to a. If we look at realised utilities, they receive either d+θ or b, both preferred

to a. All individuals from F also prefer the C-equilibrium as (1−G(q∗))d+θ ≥ (1−G(q∗))b+
G(q∗)a > a.

2.2 Learning from contact

We now consider the equilibria in the two-period model by incorporating learning as well. There

are several ways to learn in our model. One is to learn from observing the experiences of in-

teractions which we have analyzed so far. The other is to exchange beliefs with others via

socialisation. We now focus on the former and incorporate the latter in Section 4.

Our model captures the effects of interactions on social attitudes that are central to the contact

theory of diversity and social cohesion. The H individuals in our model have heterogenous

beliefs about F , but if they interact with an individual from F they might learn something and

update their beliefs.

In particular, the nature of interaction is important. When an H type expects that with some

strictly positive probability there will be cooperation from F, she will update her beliefs once

she observes cooperation or defection. On the other hand, when H expects F to defect with

probability one, there is no learning.

Thus the two equilibria described above will induce different paths of learning. Specifically,

there will be learning by everyone in the C-equilibrium, while there will be no learning in the

D-equilibrium.

As a result, an individual in H changes her beliefs in a Bayesian manner to

q2i =
p1i + (1− p1i )η2
p1i + (1− p1i )η

= η +
q1i − η
q1i

if i met F in a C-equilibrium, (1)

which reflects her updated probability that the share of individuals in F who have the cooperative

culture is 1, and to q2i = q1i otherwise. We then have:9

Lemma 2: (i) If G1 satisfies weak prejudice, the C-equilibrium is played in both periods. In the

9The proof if obvious and follows the above discussion.
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second period, society moves to G2(q) that first-order stochastically dominates G1(q). Specifi-

cally:

G2(q) = (1− φ)G1(q) + φG1( η

1 + η − q ).

The equilibrium in Period 2 has higher levels of trust compared to the C-equilibrium played in

Period 1. (ii) If G1 satisfies strong prejudice, the D-equilibrium is played in each period and

G2(q) = G1(q).

The above result contributes to the contact theory literature by formalising the notion that the

types of interactions matter to the effect they have on social attitudes. When individuals expect a

certain behavior that does or doesn’t occur, this will change people’s opinions. On the other hand,

if there is no ex-ante variability in actions, opinions should not be affected by experience. In our

model, it is the self enforcing nature of the D-equilibrium that insures this lack of variability and

therefore the absence of the contact channel.10

Note that the higher is φ, the more G2 stochastically dominates G1 (when the latter satisfies

weak prejudice). More immigrants imply more contact and hence more future cooperation in

some cases. We will see that this is not necessarily the case once we allow for segregation.

3 Segregation

We now introduce to the model the possibility of segregation. In particular, due to the anxi-

eties about the culture of group F, some individuals from H might take action to limit their

interactions with group F. In this spirit we assume that H individuals can use a costly action to

segregate themselves. One example of this is geographical segregation, perhaps from the inner

city to the suburbs. Another could be sending your children to particular schools with a certain

social mix.

We consider a simple model of segregation in which individuals in the home country can choose

to segregate away from immigrants. We fix the cost of this action at some value c > 0 and

assume for simplicity that such costly action is not available to individuals from F. Without

paying the segregation cost, an individual in H meets an individual from F with probability φ
and an individual fromH with probability 1−φ. If there is at least a fraction ς > 0 of individuals

that have paid the cost, then an individual who pays the cost c will lower the probability of

meeting someone from F to αφ where α < 1.11 In this case she will meet an individual from

10Naturally there could be other types of learning, for example observing interactions of others. The qualitative

nature of the results would remain although learning may be slower or faster in these cases.
11The parameter ς represents the social aspect of segregation, that to work, a substantial number of people have to

segregate. Note that ς could be arbitrarily small and is made here mainly as a technical assumption to avoid situations
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H with probability 1 − αφ. Segregation activities are observable so that individuals from F
are aware whether they meet an H that had segregated or an H that remained in the mixed

“neighbourhood”. We discuss the alternative assumption in Section 5.2.

Note that the model is symmetric in the sense that we could have chosen to allow the F group

to segregate instead. We discuss this too in Section 5.2 where we review the robustness of our

assumptions. However, it is typically the case that immigrants are more constrained in their

choice set and thus we focus on allowing H to segregate.

Segregation can affect the interactions between H and F in several, independent, ways. First,

segregation, certainly a physical one, allows individuals to be matched with a higher probability

with those that had segregated as well. The simple model of segregation proposed above allows

for this possibility. Second, segregation may affect dynamics of beliefs. Suppose that individuals

also exchange beliefs and hence learn from communication. If they mainly talk with those in

their neighbourhood, and if those with similar beliefs segregated, an echo chamber effect can be

created by such socialisation. We now focus on the first effect, and will discuss the second effect

in Section 4.

3.1 Equilibria with segregation

In this section we are interested in equilibria in which segregation plays an informative role for

the immigrants. In particular, in a segregation equilibrium, the behaviour of the immigrants

discriminates between those that have segregated and those that have not.

Below we focus our analysis on equilibria in which those who segregate are the types with strong

prejudice, that is, beliefs below some q̂. In such equilibria, segregation is a signal of prejudice.

As a result, the segregated group will defect against F, who will defect in return, while the

remaining H individuals in [q̂, 1] will play a C-equilibrium against F .

For this equilibrium to hold we need that the conditional distribution of beliefs on [q̂, 1] will

satisfy weak prejudice. The following Lemma charecterises when this will be the case.

Lemma 3 Consider the distribution of beliefs conditional on the interval [q′, 1], denoted by

Gt[q′,1] : (i) if Gt satisfies weak prejudice then Gt[q′,1] does as well. (ii) if Gt satisfies strong

prejudice than there exists a q̃ such that Gt[q′,1] satisfies weak prejudice iff q′ ≥ q̃.

Proof: The condition for prejudice for the conditional distribution is:
1−Gt(q∗)
1−Gt(q′) ≥ (<)q

∗. As the

left-hand-side is increasing in q′, as
1−Gt(q∗)
1−Gt(η) = 1 − G

t(q∗) and as limq′→1
1−Gt(q∗)
1−Gt(q′) = ∞, we

in which individuals will want to segregate themselves in isolation from everyone else.
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get (i) and (ii).�

In the appendix we analyse the other types of segregation equilibria. The second type, an equi-

librium in which segregating becomes a signal of low prejudice, is also informative and yields

similar results to the one we analyze here. We believe that these equilibria are less appealing

when modelling the responses to immigration.12 We therefore focus on segregation of low q′s,
and provide full analysis of all types of segregation equilibria and discuss these issues further in

the Appendix and in Section 5.2.

The following result characterises the segregation equilibria.13 As before, we first describe in this

sub-section equilibrium in any one period, and later on consider the two-period game in which

dynamic learning effects arise between periods. In any such one period equilibrium individuals

then decide whether to segregate or not (and pay c), and then play the PD game according to the

segregation technology.

Let α∗ = 1− c
φ(d+θ−a) −

b−a
d+θ−aq

∗. We then have:

Proposition 1: In a segregation equilibrium all types below a cutoff q̂ segregate.

(i) The cutoff q̂ satisfies:

a. q̂ = (1−α)φ(d+θ−a)−c
φ(b−a) < q∗ whenever α > α∗ and the truncated distribution on [q̂, 1] satisfies

weak prejudice,

b. q̂ = φ(αa+(1−α)(d+θ)−θ)−c
φd > q∗, whenever α < α∗.

(ii) When an F and an H who had segregated interact, a D-equilibrium is played, and when an

F and an H who had not segregated interact, a C-equilibrium is played.

(iii) The fraction of individuals that segregate is increasing in the size of group F , i.e.,

∂q̂

∂φ
> 0.

12When those with low prejudice are the ones that segregate they do so expecting F to interpret in equilibrium

correctly that only high types segregate, which is a more subtle mechanism as such types have no direct motivation to

segregate. Moreover, the equilibria in which the low q′s segregate are also more appealing on empirical grounds, as

key empirical findings show that non-diverse areas (be it due to self selection or due to no contact) have more negative

attitudes on immigrants. Finally, in our model we assumed for simplicity that only H individuals can segregate. But

more generally, if those with high q′s segregate, then the F types would rather join them to meet them more often,

destabilising the segregation equilibrium. Such incentives do not exist in the equilibrium in which the less favorable

H individuals have segregated away.
13The proof is in the Appendix
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Segregation then allows those with large degrees of prejudice to somewhat avoid interacting with

immigrants. Moreover, segregation is informative about the prejudice of the different types of

H , those that segregated and those that did not. As a result when the interaction involves an H
who had segregated, the D equilibrium is played, while if it involved one that had not, F and H
can coordinate on a C-equilibrium.

A high α implies that segregation is less beneficial and thus a smaller share segregates inducing

the cutoff to be lower than q∗. When α is too high however, either no one is willing to pay

the cost, or, this induces cutoff q̂ which is too low; segregation then cannot be sustained when

G satisfies strong prejudice, as it will not be possible to have a C-equilibrium on the truncated

distribution on [q̂, 1].

Similarly, a high φ increases the cost from interacting with immigrants and as a result more

individuals prefer to segregate. Together with its effect on learning though, a higher φ will have

a more subtle effect on trust in society as we will see below.

Note that segregation mitigates the differences between distributions which satisfy weak or

strong prejudice. The cutoff levels q̂ and q∗ do not depend on G, and the segregation equilibria

in general (as long as α is not too high) exist for both types of distributions.

3.2 The short run effect of segregation on trust and welfare

We now consider the effects of segregation on the different normative measures, trust, social

cohesion, and welfare.

Proposition 2. In the short run: (i) WhenG satisfies weak prejudice, segregation decreases trust

and social cohesion. While the expected utility of F increases, H types with intermediate and low

prejudice experience lower utility. (ii) When G satisfies strong prejudice, segregation increases

trust, social cohesion, and welfare for all individuals.

Segregation can therefore have both a positive and a negative effect. When G satisfies strong

prejudice, segregation can be helpful in the short run as it allows for mutual cooperation between

F and some in H . Without segregation, all defect, while segregation allows cooperation among

F and those who do not segregate. Segregation serves as a positive signal on the types who do

not segregate, as well as allowing prejudiced types to avoid interactions which provide them with

lower utility.

However, when G satisfies weak prejudice, the home society is deemed sufficiently cooperative

for F to cooperate. Segregation then induces those with high degrees of prejudice to break away,

inducing F individuals to defect against them. This increases the utility of F, but decreases trust

13



and social cohesion. Some H types lose in this case: for example, when q̂ > q∗, H types who

had cooperated with F before segregation, now segregate in order to gain more interactions with

H individuals, which are “safer” from their point of view. This substantially reduces cooperation

levels in society and in fact decreases the actual utility gained by these types compared to the

case of no segregation where they have reaped the benefits of mutual cooperation.

We will see later on that the positive effects that segregation can have in some environments,

namely in the highly prejudiced societies, will not arise when we allow for socialisation.

3.3 Segregation and learning from contact

In the equilibrium with segregation that we studied above, some individuals, those who did not

segregate, learn from their experience. We now provide the analysis of the equilibria for the

two-period model, with segregation as well as learning. In each period individuals can segregate

and then play the PD, where they are matched according to the segregation technology. Learning

takes place between the two periods. We then have:14

Lemma 4: In the two-period model, in the presence of segregation: (i) For any G1(.), the cutoff

q̂ is the same in both periods; (ii) G2(q) first-order stochastically dominates G1(q) and satisfies:

G2(q) =

{
Gt(q) if q < q̂

(1− φ)Gt(q) + φ(G1(max{ η
1+η−q∗ , q̂}) if q > q̂

,

and thus the second period equilibrium will exhibit greater trust.

As in the case without segregation, beliefs here improve for those who expect cooperation and

thus some will be more likely to cooperate in the second period.

The result above illustrates a potential cost of segregation: the beliefs in society go through

a process of polarisation when society is segregated. While those below the cutoff q̂ do not

change their beliefs, those above, who cooperate with immigrants, improve their attitudes. In the

Appendix we show (Proposition B1) how beliefs become polarised when we allow for infinitely

many periods rather than two periods.

The analysis above allows us to shed light on the empirical literature on segregated neighbour-

hoods and negative attitudes to immigrants. In that literature it is difficult to disentangle whether

individuals in non-diverse communities have negative attitudes to others because they have self

selected into these communities, or because being in such communities does not allow them

14The proof follows from Lemma 2 and Proposition 1.
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to learn about others.15 In our model indeed segregated individuals can have negative attitudes

towards immigrants both because those with negative attitudes self-select to segregate, and be-

cause the types of interactions that they do have with immigrants do not allow them to learn and

change their stereotypes.

3.4 The effect of the magnitude of the immigration wave

We conclude this Section by considering the comparative statics w.r.t. φ. When a wave of im-

migration arrives in a country there are two potential effects on the share of H individuals who

will cooperate, which, in any equilibrium, is 1 − G(q∗). The first effect comes from the learn-

ing identified above, which echoes the insights from contact theory. If there is a larger share of

immigrants, there is a larger share of individuals in H who interact with F and learn from them.

Specifically, those in [q̂, q∗], if such an interval exists, are more likely to increase their beliefs

and thus go beyond q∗, and hence to cooperate in the next period. This effect is always strictly

positive, implying that in the long term, there will be strictly more people who cooperate in H
when there is an increase in the immigration wave.

The second effect, relating to the insights from conflict theory, comes due to the shift in the

segregation cutoff. We have seen above that a higher φ implies a higher cutoff q̂. This creates an

adverse effect in terms of cooperation as more individuals become segregated and hence defect.

When putting the two effects together, we have:

Proposition 3: When q̂ < q∗ and q̂ is far enough from q∗, a higher φ increases both trust and

social cohesion in the second period due to the direct learning effect. When q̂ is close enough to

q∗, or when q̂ > q∗, a higher φ reduces trust and social cohesion in both periods due to a shift

in the share of those who segregate.

In other words, if the share of immigrants is small, q̂ would be small, and an increase in this

share will only increase social cooperation in future interactions. But if the share is larger, and

hence q̂ is close enough to q∗, a further increase in the share of immigrants will reduce trust and

cooperation. Increasing levels of immigration can therefore have a subtle effect on cooperation

in society.

15See Dustman and Preston (2001) .
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4 Socialisation and echo chamber effects

We now compare the long term effects of segregation on the attitudes towards immigrants and

social cohesion. Specifically, we extend the model to account for socialisation. An important

element of segregation is that informal interactions can occur among individuals in the same

segregated environment. For example, Gentzko and Shapiro (2014) show how segregated are en-

vironments such as work colleagues, friends, family, work and neighbourhood associations, ac-

cording to parameters such as political preferences and socio-economic ones. These interactions

might involve exchange of information and therefore influence attitudes within communities. We

introduce a model of informational peer influence or socialisation, that allows us to analyse how

individuals learn from others’ beliefs in their segregated communities and the implications of

these for the different equilibria.

We show that when we take account of socialisation, segregation is no longer beneficial. While in

the absence of socialisation the possibility of segregation can in some cases improve cooperation

in society, this is no longer the case when we allow for socialisation. Specifically, as segregation

prevents sufficient socialisation with immigrants, it allows for polarised and extreme beliefs to

arise, and prevents the ability of the whole society to converge to full cooperation.

The key idea in our model is that when individuals socialize, they exchange beliefs and learn

from one another. Importantly, they do so only or mainly within their segregated communities,

and ignore selection bias in their information. Selection bias arises when individuals with a

specific set of beliefs -which is not representative to the whole population- chooses to segregate.

As in our model segregation sorts individuals according to their beliefs, when individuals do not

take this into account when updating following socialisation, selection bias arises. This can give

rise to echo chamber effect and polarisation of beliefs.

We consider the following model of socialisation then. First, individuals exchange their beliefs

sincerely. They then update beliefs semi-rationally. That is: (i) they ignore selection biases in

their information and only update on the basis of what they hear, as in the network literature;

(ii) They believe that the information sources that led to this information were conditionally

independent. With these two assumptions, when an individual with beliefs q meets N others

with beliefs q = (q1, ..., qn) the Bayesian Peer Influence (BPI) heuristic implies that his beliefs

change to:16

qBPI(q,q) =

q
∏
i∈N

qi

q
∏
i∈N

qi + (1− q)
∏
i∈N
(1− qi)

The higher is N, the higher is the intensity of socialisation. Note that -abstracting from selection

16We are also using uniform prior for simplicity.
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bias- this Bayesian updating is rational in a network environment in which information sources

are conditionally independent.17 Given that we are silent about the source of the heterogenous

beliefs in the population, the key deviation from rationality is therefore selection bias.

The BPI has some simple useful characteristics. First, confident individuals are persuasive. For

example, in the context of our model, if an individual fromH exchange attitudes with an individ-

ual from F, who has a belief of one, then he changes his attitude to one. Second, the change of

belief is monotone; beliefs increase in the individual’s belief and in peers’ beliefs. Finally, belief

updating exhibits polarisation. If all beliefs exchanged are higher (lower) than a half, updated

beliefs would be higher (lower) than the maximum (minimum) belief in the set.

Note that polarisation or echo chambers will arise however only when individuals with similar

beliefs segregate. Indeed, in our model, as we have shown above, individuals with similar be-

liefs may tend to segregate together. Those with pessimistic beliefs will segregate away from

immigrants, and those with optimistic beliefs will not. The feature of polarisation will then fa-

cilitate the echo chamber effect and stronger segregation in society.

Let us now incorporate dynamics of beliefs using the BPI in the above model. The new timing

of the model is therefore at follows.

At period t = {1, 2}:

(i) Individuals choose whether to segregate or not (pay c).

(ii) Individuals are matched to play the PD. An H individual meets an F with probability αφ
and an H with probability 1− αφ, where α < 1 if the equilibrium involves segregation and the

individual had paid c, and α = 1 otherwise.

(iii) Individuals update beliefs if they had played the C-equilibrium.

(iv) Individuals from H interact with N randomly drawn individuals from their group. That is,

the whole of society (H and F ) in the case of no segregation, the segregated H group if they had

paid c, and the non-segregated H and F group otherwise.

Individuals who decide whether to segregate or not, look at the utility they will gain at the PD

game in that period, and only at that period, being myopic.18 Thus, in terms of the equilibrium

17We show this in Levy and Razin (2016). Note that there is no correlation neglect in the model due to the

continuum of individuals.
18Individuals being naive and not realizing that they will change their beliefs later on is not crucial to the analysis.

We could instead analyze a model in which individuals are not myopic, for example when parents care about the

welfare of their children, and consider the case of sophisticated parents who understand that the beliefs of their

children will depend on their segregation decision as well as learning. Parents with partial empathy would prefer their

children’s beliefs not to stray too much from their own and thus socialisation provides another reason for individuals

with similar beliefs to segregate. For a similar analysis in the context of school choices see Levy and Razin (2017).
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condition these are the same as before, the only difference is that the distribution of beliefs

changes according to the BPI and learning at each stage.

We analyze the equilibrium for N → ∞, which implies high intensity of socialisation. More

generally, as we show in the appendix, the exact same results arise in a game in which N is finite

but t → ∞. In such infinite game individuals make segregation decisions, play the PD game,

learn from contact and socialise at any period. This gives us the effects of socialisation in the

long run, or when it is intense enough.

We find then that segregation in the presence of socialisation can only be harmful for trust, mutual

cooperation and welfare, for any initial G:

Proposition 4: With a high enough intensity of socialisation (N):

(i) In an equilibrium with no segregation, all will converge to have beliefs at one and there will

be full cooperation.

(ii) In a segregated equilibrium there will always be less than full cooperation and a substantial

fraction of the population that have beliefs at zero. Specifically:

a. If q̂ < 0.5, there will be a substantive fraction in the population, smaller than 1 − G1(q̂),
converging to one and cooperating with immigrants, and there will be a fraction, larger than

G1(q̂), whose beliefs will converge to zero.

b. If q̂ > 0.5, there will be a substantive fraction in the population, which is larger than 1 −
G1(q̂), converging to one and cooperating with immigrants and there will be a fraction smaller

than G1(q̂), whose beliefs converging to zero.

Socialisation accentuates the cost of segregation and in fact implies that segregation is detrimen-

tal to both trust and efficiency.

When we allow for socialisation in the absence of segregation, individuals can learn from others

in society and can also integrate socially with immigrants and learn directly about their culture.

This implies that society will converge to no prejudice, full cooperation and successful inte-

gration, no matter what are the initial conditions. However, with segregation, there is a group

of segregated individuals whose beliefs will converge to 0 for sure, and cooperation levels are

strictly lower.19

19The exact size of the group whose beliefs converge to 0 depends on the belief dynamics. Suppose for example

that q̂ > 0.5. Individuals who did not segregate can only increase their beliefs, with the BPI as well as with learning,

and will therefore converge to 1 for sure. Still, in the segregated group, there will be sufficient individuals with high

enough beliefs above a half that may randomly interact and improve their opinion sufficiently so as to cross the cutoff

q̂. However the mass of individuals with beliefs below 0.5 will on average converge to beliefs at 0.
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Moreover, socialisation in the presence of segregation implies that society becomes fully po-

larised; those who are not segregated in the long term have beliefs at 1, while those who are

segregated have beliefs at 0. While polarisation of beliefs in our model has no importance per se,

in many extended political environments such polarisation would be problematic. For example,

if a refugee crisis arises, it would be much harder for governments to convince a majority of the

population to help refugees in a crisis if beliefs are polarised compared to situations in which

they are not.

5 Discussion

We now discuss some implications to the empirical literature and then discuss the main technical

assumptions of the model which we can extend.

5.1 Implications for the empirical literature

Our analysis can contribute to the empirical literature in several ways.

First, we show the type of interactions in different societies or communities is important in terms

of whether individuals learn through contact or not. A useful measure in contact theory empirical

analysis should therefore be the type of contact.

Second, segregation can be associated with lower social cohesion in some parts of society but

at the same time will improve cohesion in non-segregated communities. Therefore, the observa-

tions of different levels of social cohesion in different communities are correlated and are part of

the same equilibrium.

Third, in the short term, a larger migration wave can increase or decrease cooperation levels in

society. It is more likely to increase trust when the share of migrants is small and decrease trust

when the share of migrants is already large.

Finally, note that on one hand, initial conditions matter as to whether segregation increases social

cohesion or not. On the other hand, once we allow for socialisation mainly within segregated

communities, it is always harmful. Thus a good empirical exercise would be to identify measures

of segregation in communication. Our model predicts in this case that the more segregated is

socialisation, the worse are cooperation outcomes in society. It is therefore the interaction of

segregation and echo chamber effects that induce this result.
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5.2 Discussion of assumptions

We make several simplifying assumptions that do not qualitatively alter our results, which we

now discuss. First, we focus our segregation analysis on equilibria in which types with low q′s
segregate. As we show in the appendix, the equilibria in which types with high q′s segregate have

similar features. Second, we focus for expositional purposes on high values of α. As we show

in the appendix low values of α imply that the cutoff for segregation can be above q∗, implying

reduced benefits for segregation even in the short term as the only difference to our results.

Our analysis relies on the assumption that individuals can observe who belongs to H and who

belongs toF.Note however that cooperation in society will go down once individuals suspect that

they may interact with an F type even if they do not know this for sure. In this case segregation

that is available to only H types (or only F types) will indeed induce better coordination at least

in the short term. Similarly, if individuals do observe H or F but not perfectly observe whether

the H individual they are facing had segregated or not, segregation will be less beneficial.

In the model presented above socialisation is extreme in the sense that there is no information

exchange between H individuals across the different communities. The model can be extended

to allow for segregated individuals to observe instances of cooperation in the “mixed” neigh-

bourhood or also to socialise with H individuals from the mixed neighbourhood. Still, if they

socialise more often with those in the segregated neighbourhood, then such socialisation will

overcome learning from true observations of mutual cooperation or from less prejudiced individ-

uals living in other communities. Also, in this model while individuals who segregate interact

with F during the PD game, they do not exchange beliefs with them. This makes sense as fol-

lowing an interaction in which the D-equilibrium is played it may be hard to provide credible

information that the culture of immigrants is actually fully cooperative.

As mentioned above, the socialisation analysis can be extended to include sophisticated individ-

uals who are aware for example that their offspring’s beliefs will change following learning or

socialisation in one community or the other. This will change the equilibrium cutoff of segrega-

tion but will maintain our results that in the presence of socialisation, segregation is detrimental

for cooperation and trust.

5.3 Future Research

Our analysis has focused on decentralised responses to immigration. While segregation can arise

as a market outcome when interested parties provide the means to segregate and pocket the cost,

this could be regulated by governments. More importantly governments of course control other

political responses to immigration such as limiting the share of immigrants (see Dotti 2016) and

enforcing closed borders or not in the face of illegal immigration (see Facchini and Testa 2015).
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Our analysis indicates that with segregation, polarised views are likely to arise. Thus, a political

economy analysis of voting outcomes in terms of the political response to immigration in the

presence of segregation is the natural next step in this research agenda.

6 Appendix

6.1 Appendix A: One and two-period games

We provide all the results also for the case in which high types segregate.

We first extend Proposition 1 to consider the three possible types of segregation equilibria. LTS

is the one analyzed in the main text, where low types segregate. HTS stands for high types

segregate. Proposition A1 includes the proof for Proposition 1 in the text. In both types of equi-

libria types above the cutoff q̂ play the C equilibrium against F and types below the cutoff play

the D equilibrium. Finally, there might also be equilibria in which segregation is not informa-

tive, so that F do not discriminate in their actions between the segregated and those who do not

segregate.

Proposition A1:

A. Let α∗ = 1− c
φ(d+θ−a) −

b−a
d+θ−aq

∗. In an LTS Equilibrium:

(i) q̂ = (1−α)φ(d+θ−a)−c
φ(b−a) < q∗ whenever α > α∗ and the truncated distribution on [q̂, 1] satisfies

weak prejudice,

(ii) q̂ = φ(αa+(1−α)(d+θ)−θ)−c
φd > q∗, whenever α < α∗.

B. Let α̃ = φ(d+θ−a)−c
φd(1−q∗) . In the HTS equilibrium:

(i) q̂ = c+φ(−(1−α)(d+θ))
αφ(b−a) < q∗, whenever α < α̃ and the truncated distribution on [q̂, 1] satisfies

weak prejudice,

(ii) q̂ = c+φ(a−(1−α)(d+θ)−αθ)
αφd > q∗, whenever α > α̃.

C. An equilibrium with segregation whereby F do not discriminate between the home that are

segregated and those that are not can exist if Gt has strong prejudice.

Proof of Proposition A1:

1. Let α∗ = 1− c
φ(d+θ−a) −

b−a
d+θ−aq

∗. In an LTS Equilibrium:
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(i) Assume that q̂ < q∗ and thus the individual at the cutoff does not segregate but defects against

F in a C-equilibrium. The cutoff then satisfies:

φ[bq̂ + (1− q̂)a] + (1− φ)[d+ θ] =

αφa+ (1− αφ)(d+ θ)− c ⇔

q̂ =
(1− α)φ(d+ θ − a)− c

φ(b− a)

We also need the truncated distribution on [q̂, 1] to satisfy weak prejudice (see condition on Gt

and q̂ in Lemma 2), and that

q̂ =
(1− α)φ(d+ θ − a)− c

φ(b− a) < q∗ =
a− θ

d+ a− b
This exists iff

α > α∗ = 1− c

φ(d+ θ − a) −
b− a

d+ θ − a
a− θ

d+ a− b .

Note that b−a
d+θ−a

a−θ
d+a−b < 1.

(ii) Consider now a cutoff q̂ above q∗. In this case the type at the cutoff cooperates when he does

not segregate. The cutoff then satisfies

φ[(d+ θ)q̂ + (1− q̂)θ] + (1− φ)[d+ θ]
= αφa+ (1− αφ)(d+ θ)− c⇔

q̂ =
φ(αa+ (1− α)(d+ θ)− θ)− c

φd
.

And we need

q̂ =
φ(αa+ (1− α)(d+ θ)− θ)− c

φd
> q∗ =

a− θ
d+ a− b .

This is satisfied iff

φd(1−q∗)−c
φ(d+θ−a) > α

α < α∗

Thus the LTS equilibrium always exist and only one exists.

2. HTS Equilibrium. In this case those above the cutoff q̂ segregate, play the C-eq with F while

those below the cutoff play the D-eq with F.
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(i) Suppose first that q̂ > q∗. Therefore the type at the cutoff when segregates cooperates against

F.

The equilibrium condition is then:

φ[a] + (1− φ)[d+ θ]
= αφ((d+ θ)q̂ + (1− q̂)θ) + (1− αφ)(d+ θ)− c⇔

q̂ =
c− φ(d+ θ − a) + φαd

αφd

For this we need that c− φ(d+ θ − a) + φαd > 0, i.e. that α > φ(d+θ−a)−c
φd . Moreover, as we

need q̂ > q∗, we have that,

α > α̃ =
φ(d+ θ − a)− c
φd(1− q∗)

(ii) Consider an equilibrium with q̂ < q∗. For this we need weak prejudice on [q̂, 1]. The equilib-

rium condition is

φ[a] + (1− φ)[d+ θ]
= αφ(bq̂ + (1− q̂)a) + (1− αφ)(d+ θ)− c⇔

q̂ =
c− φ(1− α)(d+ θ − a)

αφ(b− a)

For this we need that c − φ(1 − α)(d + θ − a) > 0, i.e., that α > φ(d+θ−a)−c
φ(d+θ−a) . As we need

q̂ < q∗, we therefore have,

φ(d+ θ − a)− c
φ(d+ θ − a) < α < α̃.

C. Suppose that G has strong prejudice. Assume an equilibrium in which when F and H meet

they always play (D,D), irrespective of wether H segregated or not. In this case all H will

segregate if c is low enough.�

Proof of Proposition 2: It is trivial to see that trust and social cohesion increase (decrease) with

segregation when G satisfies strong (weak) prejudice. Let us consider utility now.

Suppose that G satisfies strong prejudice. All types above q̂ now gain either b or d + θ when

they meet F, which increases their utility. All types below q̂ now gain a which is what they got

before. They pay c but benefit from segregation. To see that segregation is more beneficial for

them, note that they can always decide not to segregate in which case they can defect and gain at
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least a. If they choose to segregate this implies that their utility is higher than a. F individuals

who interact with types below min{q̂, q∗} also get now a as before. If they interact with those

above q̂, as they prefer to play C, they gain at least a in expectation.

Let us consider now the case ofGwhich satisfies weak prejudice. Consider q̂ > q∗. F individulas

gain utility as for (0, q̂) they would rather defect. H types above q̂ neither gain nor lose. Those in

[q∗, q̂] now get a lower utility. In the equilibrium without segregation they had gained d+θ,while

now they receive a with some probability. This set of types represents the loss from segregation.

Consider now q∗ > q̂. All types above q̂ gain the same utility as before and so do F that interact

with them. We remain with types belowmin{q̂, q∗}. Note that F individuals that interact against

them gain a higher utility, a rather than θ.�

Proof of Proposition 3:

∂G2(q∗)

∂φ

= [G1(max{ η

1 + η − q∗ , q̂})−G
1(q∗)]

+
∂max{ η

1+η−q∗ , q̂}
∂φ

g(max{ η

1 + η − q∗ , q̂})

Note that the first term is always negative when q̂ < q∗ and that the second term is always

positive as dq̂/dφ > 0. Moreover, if max{ q∗η
q∗+(1−q∗)η , q̂} =

q∗η
q∗+(1−q∗)η the second effect is null

and this happens when q̂ is far enough from q∗ in which case the first effect is substantial.

On the other hand as q̂ gets closer to q∗ (or is larger than q∗) the first effect converges to null

(or does not exist as those below q̂ do not learn) and when max{ q∗η
q∗+(1−q∗)η , q̂} = q̂ the second

effect is substantial. Note that when q̂ > q∗ only the second effect arises. This completes the

proof.�

6.2 Appendix B: Infinite games with and without socialisation

Consider now the game as we have described in the text but allowing for infinitely many peri-

ods.To be more specific, at any period t ∈ {1, 2, ...} :

(i) Individuals choose whether to segregate or not (pay c).

(ii) Individuals are matched to play the PD. An H individual meets an F with probability αcφ
and an H with probability 1− αcφ, where αc = α < 1 for a segregated individual, and αc = 1
otherwise.
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(iii) Individuals update beliefs if they had played the C-equilibrium.

A long-term equilibrium is one in which the same configuration of actions holds at each period.

For example, a long term segregation equilibrium with cutoff q̂ would have the same cutoff

throughout. Indeed, when the segregation equilibrium exists, it exists for all future dates as

well as it does not depend on the distribution of beliefs in society. Similarly, when there is

segregation, if G satisfies strong prejudice, a D-equilibrium can hold forever, and if G satisfies

weak prejudice, a C-equilibrium can hold forever.

Proposition B1:

(i) Consider the environment with no segregation.

a. If G1 satisfies weak prejudice, in the long run there will be no prejudice and full social

cohesion.

b. If G1 satisfies strong prejudice, beliefs remain distributed according to G in the long run and

there is no social cohesion.

(ii) When there is segregation, a mass 1−G1(q̂) will converge to have beliefs at one and will be

cooperative with F . Social cohesion will be strictly positive but lower than 1.

The proof follows that of Lemma 4. The proposition shows that as before, we have good and the

bad outcomes that can follow from segregation. As opposed to the cases with no segregation,

society is characterised by polarisation of beliefs with an atom in the distribution consisting of

individuals with no prejudice.

Proposition B2: Let t → ∞ and add stage (iv) to the game where individuals from H interact

with some N <∞ randomly drawn individuals from their group. That is, the whole of society

(H and F ) in the case of no segregation, the segregated H group if they had paid c, and the

non-segregated H and F group otherwise. Then the long-term equilibria are as characterised

in Proposition 4 (i) and (ii).

Proof of Proposition B2 and Proposition 4: (i) Whenever interacts in society they have a

positive probability of meeting F, and thus change their beliefs to 1. In the long term this

implies that the whole of society converges to beliefs at 1. (ii) The polarisation property tells

us that whether the segregation cutoff is above or below a half is significant for the long run

distribution of beliefs. If, for example, q̂ < 0.5 we know that in the group that is segregated,

there will be definitely be convergence to zero for all individuals. From the analysis above we

know that there will be no learning for these individuals, and in addition, the polarisation feature
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of peer influence will imply that they all become more and more extreme towards zero. Above

q̂, individuals from H have peer influence with others like them, with those from F and there

is also some learning from their interactions with F. Any one who has peer influence with F
will change his attitude to one and remain with that attitude from that point on. Learning will

always push them to have higher beliefs. Individuals form H having peer influence with others

from H might move their beliefs up or down, and some will drop below q̂. So in this case, we

know that there will be a substantial fraction in the population converging to one and cooperating

with immigrants, which is smaller than 1 − G1(q̂) and a substantial fraction that have beliefs

converging to zero, which is larger than G1(q̂).

If,on the other hand, q̂ > 0.5 we know that in the group that is segregated, there will be some

whose belief will converge to zero and some, due to peer influence who are going to have their

beliefs jump above q̂ and therefore stop segregating. But those who are segregated will surely

converge to have beliefs at one as learning and peer influence both push their beliefs upwards.

So in this case, we know that there will be a substantial fraction in the population converging to

one and cooperating with immigrants, which is higher than 1−G1(q̂) and a substantial fraction

that have beliefs converging to zero, which is smaller than G1(q̂).�
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