JANEWAY
INSTITUTE
CAMBRIDGE

Faculty of Economics

CAMBRIDGE WORKING PAPERS IN ECONOMICS

JANEWAY INSTITUTE WORKING PAPERS

On the Origin and Persistence of Identity-
Driven Choice Behavior

Caroline W.
Liqui-Lung
University of
Cambridge

Abstract

Recent literature shows equally performing individuals belonging to different social groups can have
different beliefs about their abilities, and, consequently, make different educational and
occupational choices. This paper contributes to understanding this phenomenon. | show people can
use statistics about the prevalence of their social group among the successful individuals in a task to
cope with the adverse effects of momentary sources of noise and improve decision making on
average, even when these statistics are irrelevant in a Bayesian sense. This individually optimal
behavior can nevertheless induce persistent asymmetries in belief formation and choice behavior
across otherwise identical social groups.

Reference Details

2274 Cambridge Working Papers in Economics
2232 Janeway Institute Working Paper Series
Published 15 December 2022

Revised 16 August 2023

JEL codes D81, D91, Z13

Websites www.econ.cam.ac.uk/cwpe

www.ianewav.econ.cam.ac.uk/working-papers



http://www.econ.cam.ac.uk/cwpe
https://www.janeway.econ.cam.ac.uk/working-papers

On the Origin and Persistence of Identity-Driven

Choice Behavior
Caroline W. Liqui-Lung *

Version: August 16, 2023

Recent literature shows equally performing individuals belonging to different so-
cial groups can have different beliefs about their abilities, and, consequently, make
different educational and occupational choices. This paper contributes to under-
standing this phenomenon. I show people can use statistics about the prevalence
of their social group among the successful individuals in a task to cope with the
adverse effects of momentary sources of noise and improve decision making on
average, even when these statistics are irrelevant in a Bayesian sense. This indi-
vidually optimal behavior can nevertheless induce persistent asymmetries in belief

formation and choice behavior across otherwise identical social groups.

(JEL: D-81, D-91, Z-13)

*University of Cambridge (Email: cll64@cam.ac.uk). I would like to thank Olivier Compte,
Philippe Jehiel, Roland Bénabou, Debraj Ray, Alessandra Casella, Abhijit Banerjee, Muhamet
Yildiz, Vincent Crawford, Willemien Kets, Dilip Mookherjee, Gabrielle Fack, Jean-Marc Tallon
and the participants of ESSET, SITE, ERINN, ThReD, the Royal Economic Society Annual
Conference, the North American, European, Asian and China Meetings of the Econometric
Society, ADRES, the ECINEQ annual conference, the Warwick Economics PhD Conference
and the seminars at MIT, PSE, the University of Cambridge, INSEAD and the University of
Amsterdam (CREED) for their useful comments and suggestions.



1 Introduction

Equally performing individuals belonging to different social groups can have sys-
tematically different beliefs about their own abilities. Recent studies show this for
male and female math students in Germany (Lippmann and Senik, 2018), black
and white college students in the US (Hodge et al., 2008), men and women in the
labor market (Exley and Kessler, 2022), students from different castes in India
(Mukherjee, 2017), and socially more and less advantaged high school children
in France (Guyon and Huillery, 2021). The last paper identifies this differential
belief formation moreover as one of the main drivers of why socially less advan-
taged high school children are less likely to pursue elite educational pathways than
their equally performing, but socially more advantaged peers. Such identity-driven
choice behavior contributes to inequalities across social groups and negatively af-
fects social diversity (Blau and Kahn, 2017). To develop the adequate policy to
promote equality, social mobility and diversity across social groups, we therefore
need to understand how and why such differential belief formation arises.

This paper contributes to that objective by showing why people may find it
optimal to let their beliefs about their ability in a task be influenced by informa-
tionally irrelevant statistics about which social groups are relatively more success-
ful, and how this can lead to persistent differences in belief formation and choice
behavior across a priori identical subgroups. The story is as follows. Although
we may generally have an accurate perception of our abilities, exogenous factors,
such as emotions or recent feedback, may make us momentarily too optimistic or
pessimistic (see e.g. Fiedler and Bless (2000) and Elster (1996)). This induces

noise in our perception that makes us prone to making mistakes when choosing



whether to undertake tasks related to these abilities.

The effect of this noise on decision making is asymmetric. To illustrate, consider
high school students that decide on entering a math competition. For a student
who is not strong in math, having a bad day and being momentarily too pessimistic
will not affect choice behavior, since she will refrain from entering the competition
either way. On the other hand, if the student is momentarily too optimistic, this
makes her prone to making the type I error of entering the competition, while
this is not optimal. For a student who is very good at math, the opposite is true.
When this student is too pessimistic, she is prone to making the type II error of
not entering the competition, while this would have been optimal.

Now, assume students observe data about a pool of students from the previous
year and that male students were relatively overrepresented among those successful
in the competition. I pose a male student can use this information to make himself
believe that, because relatively more male students were successful, he is more
likely to be successful himself, while a female student can make herself believe
that, because women are relatively underrepresented among those successful, she
is less likely to be successful.! Consequently, I show how students can use the
belief that these statistics are relevant for their own chances of success to cope
with the earlier described adverse effects of momentary noise on decision making.
To illustrate, take a high-ability male student. His rational self may know he is
generally strong in math, and he may be aware he is prone to making a type II error

induced by negative emotions in the moment. To decrease the likelihood he will

IThis is in line with research in social psychology, such as the work of Seligman (2006) who
shows people can take the successes and failures of others like them as evidence they will fail or
succeed as well, and Murden (2020) who shows how our behavior is influenced by the choices
and outcomes of others.



make such an error, he can boost his own noisy perception upwards by believing
the outcomes of other male students are relevant to his own chances of success.?
A high-ability female student, on the other hand, would only increase the chances
of making a type II error when she believes the underrepresentation of women is
relevant. She may have learned from experience with other math-related tasks that
she refrains too much from undertaking these tasks when she believes her gender
is relevant, and will therefore ignore the statistic. This is in line with Pronin
et al. (2004), that shows how strong female math students actively disidentify
with character traits that are believed to be strongly related with the negative
math-gender stereotype. Similarly, low-ability female students can decrease the
likelihood of making a type I error by biasing their noisy perception downward
with the statistic, while low-ability male students should ignore the data.

As a result, male students will on average be more optimistic about their
chances of success in the competition, while female students will on average be
more pessimistic. This illustrates how social context can cause differences in be-
lief formation across a priori identical individuals, even when it is irrelevant in a
Bayesian sense. This is in line with results of experiments showing that, on average,
men are more overconfident than women in fields with a strong male connotation,
while the opposite is true in fields with a strong female connotation (e.g. Coffman
(2014) and Flory et al. (2015)). Furthermore, male students will be more likely to
make type [ errors, while female students will be more likely to make type II errors.
Hence, more male than female students will enter the math competition. This re-

inforces the overrepresentation of male students among those successful. The story

2This is in line with the more popular concepts of ‘life hacks’ or ‘coping strategies’(Peters,
2021)



can therefore explain the differential belief formation in the research cited earlier,
and shows how it can induce persistent identity-driven choice behavior, even when
there are no ability differences across the different groups. Furthermore, different
types of statistics induce different aggregate choice behavior, and we could avoid
the persistence of identity-driven choice behavior by influencing the data available
and the structure that is put on this data. These insights provide implications for
informational policies to achieve social diversity and fight harmful stereotypes.

I propose a model in which both social context and its effect on belief forma-
tion are determined endogenously, without assuming social context directly affects
utility. Agents choose between an ability-driven task with an individual-specific
probability of success, of which they only have a noisy, but unbiased perception,
and an outside option with a known probability of success that is the same for
all agents.®> An agent’s type also includes an observable characteristic that deter-
mines their social group. They observe social identity cues that stem from the
prevalence of their subgroup among the already successful individuals in the task.
To ensure social context is informationally irrelevant, the characteristic and the
individual-specific probability of success are independently distributed over the
population. In the spirit of Compte and Postlewaite (2019), agents choose be-
tween two subjective belief-formation processes; one in which they naively follow
their noisy perception, and one in which this noisy perception is influenced by their
social identity cue in a direction contingent on their social type. Agents choose

between the task and the outside option to maximize subjective expected utility.

3This noise should be interpreted as the effects of momentary emotions or distractions. If
agents were able to switch this noise off, they would behave as Bayesians. To show that a
systematic bias is not what drives the results in this model, agents are not systematically over-
or under confident. Also, we obtain similar results when the perception of chances of success in
both the ability-driven task and the outside option are noisy.



Hence, choices of belief-formation rules induce choices of tasks that in turn give
rise to social identity cues. To study the mutually stable choices of belief formation
and tasks in this process, I use a static solution concept. I define a fitness criterion
that states a belief-formation rule is optimal when it maximizes expected utility
on average over all possible realizations of the agent’s noisy perception.* I then
analyze the fixed points in the social identity cues induced by these individually
optimal strategies.?

The idea that equilibrium is the result of people attempting to choose among
strategies according to a fitness value is standard. The non-standard aspects of
this model are that the set of strategies represents a limited set of belief-formation
processes, and that equilibrium beliefs are disciplined in a manner that is different
from concepts such as the Berk-Nash Equilibrium (Esponda and Pouzo, 2016), the
Self-Confirming Equilibrium (Fudenberg and Levine, 1993) or the Personal Equi-
librium (Spiegler, 2016). In the latter concepts, equilibrium beliefs are consistent
with observational feedback, ensuring they are closest to the truth. In this paper,
beliefs are consistent with fitness, allowing agents to make decisions that are bet-
ter aligned with welfare maximization. As in Compte and Postlewaite (2004) and
Brunnermeier and Parker (2005), agents deviate from traditional Bayesian beliefs

when this enhances expected utility.

10ne foundation for this behavior is in the spirit of Benabou and Tirole (2006). A calm,
rational self knows the true underlying type, while an impulsive self can be biased in the moment.
The rational self ties the hands of the ‘in the moment’ self to limit its adverse effects on choice.
Another foundation can be that the agent compares the two belief formation heuristics, and learns
from experience with similar tasks throughout life, through reinforcement learning or sampling,
which heuristic leads to on average more successful outcomes, without having to fully understand
the relationship between his choice of belief formation rule, choice of task and outcome.

®Dekel et al. (2007) use a similar approach, but in the latter, preferences are determined in a
dynamic process according to their fitness with respect to the preferences in the rest of society,
while in this paper, preferences are determined according to their fitness with respect to a certain
task.



I show how informationally irrelevant social cues become valuable when their
use generates a bias towards the welfare-maximizing choice of task. Current eco-
nomic literature models the effect of social identity on decision making predomi-
nantly through the introduction of direct identity-related utility derived from for
example self-image or the fear of being punished by peers (Akerlof and Kran-
ton, 2000), from representation in society (Carvalho and Pradelski, 2022), through
costly interaction with people different from yourself (Battu et al., 2007) or through
status and perceived similarity (Shayo, 2009). Another approach can be found
in the literature on discrimination (Onuchic, 2023), affirmative action (Benhabib
et al., 2010) and social pressure (Bursztyn and Jensen, 2017), where the effect
of social identity on decision making is driven by strategic interaction between
agents. Finally, the literature on social learning shows how agents can learn form
the choices or outcomes of others when this information is relevant in a Bayesian
sense (e.g. Banerjee (1992) and Wolitzky (2018)). This model provides a different,
but possibly complementary view, where the use of social cues allows agents to
manage the degree of over- or under-confidence regarding their chances of success
through a distinct processing of their noisy perception. The optimal use of social
cues results in the optimal management of confidence to improve decision making
on average. This approach could be extended to situations in which there is a real
value to biased confidence, as in Compte and Postlewaite (2004), Brunnermeier
and Parker (2005) or Benabou and Tirole (2002).

I show the existence of a stable population equilibrium in which task allocation
and belief formation differ between a priori identical subgroups. This is particu-
larly enabled by a relatively attractive outside option. We would therefore expect

social cues to especially drive choice behavior for tasks where few people try and



succeed, like executive positions, sports or top educational programs. Further-
more, differences in choice behavior are no longer persistent when people process
within-group success rates.

These results shed light on how stereotypes (Bordalo et al., 2016) or social
norms (Akerlof and Kranton, 2000) can arise endogenously, and how this can be
driven by the particular statistics people take into account and the data they
have access to. Furthermore, Hoff and Stiglitz (2010) assume that, when groups
have been historically treated as inferior, this affects how they interpret failure,
which affects utility directly through performance. This paper shows how such
belief formation may arise endogenously, without it affecting performance. Also,
the model shows how differences in beliefs across a priori identical groups, like
in Piketty (1995), Benabou and Tirole (2006), Frick et al. (2018) and Peski and
Szentes (2013) can be collectively sustained and constitute an equilibrium with-
out introducing direct interaction between agents, nor having a common state of
the world or assuming direct effects of beliefs of others on an agent’s preferences.
Finally, the model shows how agents may want to adhere to a specific self-image
(Akerlof and Kranton, 2000) or mental model (Hoff and Stiglitz, 2016) in a par-
ticular social context because of its instrumental value in decision making. In
Liqui-Lung (2023), I particularly focus on this question. I extend the model with
multi-dimensional social identities and discuss why agents may want to focus on
the statistic related to one particular dimension of their social identity compared
to another. This provides insights regarding why different social identities may be
salient to the same people in different social contexts.

Furthermore, the differential use of social identity cues in belief formation in-

duces both a difference in the propensity to choose the ability-driven task across



subgroups, and a difference in mean competence: agents belonging to the socially
less successful subgroup have a lower propensity to choose the ability-driven task,
but, conditional on choosing this task, they tend to be more competent on average
than agents belonging to the socially more successful group.® These effects are
also obtained in several models of statistical discrimination and affirmative action
(in the style of e.g. Coate and Loury (1993) and Phelps (1972)), and in that light,
this model could be interpreted as a model of optimal self-discrimination, where
there is no interaction between agents’. Finally, the influence of social context on
beliefs especially drives choice behavior of agents with average ability levels. This
could explain why Buser et al. (2014) find that the gender gap in curriculum choice
shows up precisely at the mean: while average men choose highly mathematical
curricula, average women choose very humanities-intensive curricula, which causes
women to be over-represented in the latter, and men overrepresented in the former.

The rest of the paper is organized as follows. Section 2 introduces the model.
Section 3 presents the results. Section 4 discusses informational policy implications
and Section 5 discusses the main assumptions of the model. Section 6 reviews the
general literature on the topic, and Section 7 concludes. All formal proofs can be

found in the appendix.

6A study by S&P market intelligence shows that men outnumber women in the CFO job
by about 6.5 to 1. Companies appointing female CFO’s saw nevertheless a 6% increase in
profits and an 8% better stock return compared to companies appointing male CFO’s. Moreover,
female CFO’s brought in $1.8 trillion of additional cumulative profit and therefore significantly
outperformed their male peers. This result is also in line with Niederle and Vesterlund (2007),
who show that too few high-skilled women and too many low-skilled men enter competitive
math-related tasks.

I discuss in the paper how the presence of discrimination would reinforce the results.



2 The Model

2.1 The Environment

I consider a society with ¢ = 1, ..., N agents, with /N arbitrarily large. Each agent
chooses an action a € {C, NC'}, where C and NC represent classes of tasks of
respectively a Competitive and a Non-Competitive type. The outcome of a can
be either ‘success’ or ‘failure’ and is represented by the variable Y; € {1,0}. The
probability of success for a Competitive task depends on an agent’s individual
characteristics. This probability is represented by the continuous variable o €
[0, 1], and is distributed over the population following a distribution f,. For each
agent 7, the probability of a successful outcome Y; = 1 conditional on choosing the

Competitive task is fixed and given by,

p(Yi=1la; =C) = o (1)

The Non-Competitive task has a probability of success v € [0, 1] that is known

and the same for all agents. Therefore, for all 7,

p(Y; = 1ja; = NC) = (2)

More generally, v can be interpreted as the attractiveness of the Non-Competitive

task relative to the Competitive task.
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Noisy Perceptions - The probability «; is unobservable, and agents only have a
noisy perception &; regarding their own probability of success.® To show a system-
atic bias in belief formation is not the mechanism that drives the results in this
model, I assume this noisy perception is unbiased. Consequently, I pose &; stems

from a distribution g,, with E(&;) = «;.

Social Context - Agents have an observable characteristic that represents for exam-
ple their gender, ethnicity or social class. This characteristic is public information.
To simplify the exposition of the model, I denote this characteristic by a binary
variable 6; with realizations x € {0,1}. Hence, each agent is fully described by
her type {a;,0;}. I let p, be the fraction of the population with an observable
characteristic §; = z. To isolate the mechanism through which social identity af-
fects choice behavior in this model, I assume the probability a and the observable
characteristic # are independently distributed over the population.” Agents have
access to public data that consists of the outcome variables and observable charac-
teristics of agents that have already made the choice. Society typically structures
this information. To illustrate what drives the results in this model, in this section
I focus on one particular statistic. In the Section 4.1, I discuss how different data
and different structures on information affect behavior.

Let Nox = {i € N,0; = xz,a; = C} be the set of all individuals of type §; =
that have chosen the Competitive task. Let No = {i € N,a; = C} be the set of

all individuals that have chosen the Competitive task, which implies N¢, C Ne.

8 As discussed in the introduction, this noise should be interpreted as the effects of momentary
emotions or distractions. If agents were able to switch this noise off, they would behave as
Bayesians.

9In section 5.3, I discuss how discrimination and other direct effects of social identity on utility
interact with the mechanism presented in this paper.
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I pose that society provides the statistic,

Zie/\/o,w Y;
Z’LENC }/;

Ty =

which is the fraction of successful individuals with characteristic # = x among all
successful individuals in the Competitive task. I call this fraction 7w, the ‘social
identity cue’ for an agent with observable characteristic #; = x. The ‘social con-
text’ of the population is defined as the vector II = (Wz)xe{o,l}. Because a and
0 are independently distributed over the population, this ‘social context’ is not
relevant to agents in a Bayesian sense. Instead, I introduce the option to agents

to use 7, to bias their noisy perception &;.

Subjective Belief Formation - I model agents that have an imperfect idea about
their economic environment and think that using ‘social context’ could be useful
to form a belief about their probability of success «;, even if they are not a priori
sure of that. Specifically, I assume agents have a natural ‘urge’ to look at others
like them, and they have the option to either Repress or Not Repress this urge.
I introduce the following family of belief formation processes with which agents
form a subjective belief p; about their probability of success «;, and assume agents
have some discretion in finding out which belief formation process suits them best.

For any value 7,p € [0,1], let  be a ‘response function’ that is non-decreasing,

12



such that

(

>1 ifwr>p

n(mp) =41 ifr=p (3)

<1l ifm<p

\

Furthermore, let 7, = n(m,.,p,;). Agents choose a strategy o; € {R, NR}, and

) dz if 0; = R
bi = (4)
ne6; if o; = NR

Depending on whether agents let their belief formation be influenced their social
cue'®, their subjective belief can take two values; p¥ or pVf. With a subjective
Bayesian interpretation in mind, o; = R corresponds to a world view in which pri-
vate and observable characteristics are uncorrelated, while o0; = N R, corresponds
to a view in which the two are correlated, with (7, p,) informing about the sign

and strength of that correlation!!.

When o; = NR, the agent biases her noisy
perception ¢; in a direction contingent on her social type. If the agent belongs
to the socially more successful subgroup, this belief-formation process leads to an

optimistic interpretation of &, while this leads to a pessimistic interpretation when

the agent’s subgroup is underrepresented among the successful individuals.

19T do not model precisely the agent’s thought processes leading to these two possible beliefs.
The objective is not to propose a particular functional form, nor to root it in a specific subjective
Bayesian model, but to investigate how properties of the response function can be conductive to
the phenomenon I mean to describe.

HTn this case, agents make themselves believe that the probability of success of agents like them
has some predictive value for their own probability of success, and the model can be interpreted
as agents exhibiting an attribution error.

13



Subjective Utility Maximization - Agents derive utility from being successful and
the utility function can be represented by u; = Y;. Each agent chooses her action a;
to maximize E'(u;) given her subjective belief p?, and will choose the Competitive
task if and only if pJ > v. One could say therefore that agents are subjectively ra-
tional given the process that determines their subjective beliefs. Furthermore, the
model allows for two different interpretations. One interpretation is that the instru-
ment ¢; mechanically alters the agent’s subjective belief p¢, where p¢ € {pZ, pNF}.
Another interpretation is that agents have the option to use the social identity cue
to alter choice in a direction contingent on their observable type. Formally, subjec-

tive expected utility maximization implies that the agent is effectively comparing

two thresholds, such that agent ¢ chooses a = C' if and only if &; > ~;, where

v wheno;, =R
Vi = (5)
% when 0; = NR

The strategy ‘Not Repress’ implies therefore that the agent inflates or deflates
the threshold for & above which she thinks she is ‘good enough’ to undertake the
Competitive task. The strategy set can also be directly specified as the choice set
i € {7, ;-}. This choice set can be different for agents with different values of ,

which will be the key driver of the equilibrium results.

2.2 The Solution Concept

Choices of belief formation affect choices of tasks. This leads to outcomes that

induce cues that in turn affect belief formation. To tractably capture the fixed

14



points in this dynamic process, I use a static solution concept in which I assume
that, given social context, agents choose a strategy ¢ according to a fitness value
that I define below. A population equilibrium is then a fixed point in social con-
text that is induced by the optimal strategies. This solution concept is in line with
the view that the optimal choice of the strategy o arises from a learning process
that operates faster than the dynamics in social context, where the learning of the
optimal strategy happens during the lifetime of an agent through her experience
with similar tasks, while changes in social context arise from agents belonging to

different generations making a specific choice of task once in their lifetime.

Individual Optimality - Let @, 4., n1 = P(a = Cla, x,0;,1I) be the induced prob-
ability that an agent of type {a, x} playing strategy o; given a social context II

chooses the Competitive task. Then,

Co ot = P(D7 > 7]e) (6)

This probability ® follows from the distribution g, (&;) given the choice of strategy
o;. From an outsiders perspective, the expected pay-off for agent i of type {a, x}

playing o; given II over all possible realizations of & is,

‘/z(az) - Oéq)a,m,oi,l'[ + 7(1 - (I)a,r,ai,l'[) (7)

with o; € {R, NR}. I then define individual optimality as follows.

15



DEFINITION 1 (Individual Optimality): The strategy of is optimal for the agent

from an individual perspective when,

o! = argmax V;(0;)

g4

Individual optimality implies that an agent chooses her belief formation to max-
imize her expected pay-off on average over all possible realizations of &;. The
fitness value of a strategy o is determined by both the agent’s type {a, x} and the
social context II.

I assume agents compare V;(R) and V;(NR), and choose their strategy o; ac-
cording to Definition 1. This assumption can be justified with the view that
agents learn their optimal belief formation from their own experience with similar
choices through for example reinforcement learning or a sampling process'?. The
true probability «; determines the outcomes agents observe, which enables them
to learn whether it is optimal to Repress without precise knowledge of the rela-
tionship between the choice of strategy, choice of task and the observed outcome.
Because the set of strategies is small, this is easy for agents to calculate.'® An
alternative foundation can be in the spirit of Benabou and Tirole (2006). A calm,
rational self knows the true underlying type, while an impulsive self can be biased

in the moment. The first self may decide on a belief formation rule, while the

12The dynamic story underlying the reduced-form analysis is that agents make similar ability-
related choices throughout their lifetime. For example, early in life they choose whether to
‘undertake a math-related major’, while later in life they choose whether to ‘pursue a STEM
career’.

13Tt seems plausible that if agents are able to learn their optimal strategy ¢ conditional on
«, they should also be able to retrieve their true value of a from this optimal strategy. This
line of thought is nevertheless driven by the simplification of the model in which a and ~ are
fixed over the lifetime of an agent, and I will elaborate more in the section 5.2 on how the model
can account for sophisticated agents that understand what their fitness signals about their true
probability of success.
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second self chooses an action at a given point in time, given the noisy perception
and the earlier chosen belief formation rule.

Finally, one could say that agents are boundedly rational in the sense that
not all belief formation processes can be compared. This aspect of bounded ra-
tionality should be considered a modelling device that helps to keep the model
parsimonious. Because of the simplifying assumption that a and ~ are fixed, and
because o and @ are independently distributed, the analysis would be degenerate
if agents could compare all possible functions of & and 7. The key insight from
the model is that it shows the difference with a Bayesian model, by analyzing
whether, when agents do not have the tools to correct for this type of noise, this
can open the door for them to use information that is irrelevant, but that could
still improve decision making. We shall see in Section 5 how the results extend to
the more realistic case in which o« and ~ vary or in which such learning would be

imperfect.

Population Equilibrium - Let o be the collection of o;. Because N is arbitrar-
ily large, each collection of strategies o and social context IT generates choices and

successes that in turn generate public data II such that,

pzfaq)a,m,o,ﬂf(a)da
ZzE{O,l} Da f aq)a,m,a,ﬂf(a)da

7. (0, 1) = (8)

where f(a) is the probability density function of @ and 7, (o, II) is the social iden-
tity cue induced by strategies ¢ and a social context II. An equilibrium in the

model can now be defined as follows.

17



DEFINITION 2 (Population Equilibrium): A pair of strategies and a social con-
text {o,I1} constitutes a population equilibrium, when o = o* for all agents given
I, and when 11 us such that,

11 = II(o, IT) (9)

In other words, a population equilibrium is a fixed point in ‘social context’ when

all agents play their individually optimal strategy.

3 The Results

3.1 On the Origin of Identity-Driven Choice Behavior

Example - Consider a firm in which agents choose whether to pursue a career in
management (C') or a clerical job (NC'). Assume these agents observe the current
pool of successful managers, and that women are relatively overrepresented in this
pool. Let 0; = 1 denote being a woman and assume p; = py. Let p7(a, x) be the
subjective belief p¢ implied by an agent of type {«,z} playing strategy o;. To
illustrate behavior, consider agents of type o > . The welfare-maximizing choice
for these agents is to pursue a management career. To maximize expected utility,
their belief formation should be chosen to maximize the likelihood they choose this
career over all possible realizations of &. Hence, it is optimal to Repress the urge
to look at others when P(pNf(a,z) > v) < P(pf(a,x) > 7). Figure (1) shows
the different probabilities P(p¢ (o, z) > «) for o € {R, NR} and x € {0,1}.

18



P (0,1) > )

P(pfic(a,1) > 7)

>

0 a2 vy 2 1
m 7o

P(pf7(,0) > 7)
~—— P} (0, 0) > ) —

Figure 1: To probabilities to choose a = C' for an agent with o > v in a social context such that

o < 1.

Because women are overrepresented among the currently successful managers
in the firm, Not Repressing the use of the social identity cue in belief formation
causes female agents to deflate the threshold above which they think they are ‘good
enough’ to become a successful manager. Consequently, choosing a management
career becomes relatively more attractive than choosing a clerical job, and hence
female agents with a > v should choose Not Repress to improve decision making
on average. For male agents with o > ~, the opposite holds. Because men are
underrepresented among the successful managers, the strategy Not Repress would
inflate the threshold above which they think they are ‘good enough’. This would
make a management career relatively less attractive. Male agents with a > =
should Repress the urge to look at the outcomes of other men. The opposite rea-
soning applies to agents with o < . In general, Proposition 1 shows that agents
with a > v will want to take their social identity into account when they belong
to a socially more successful group, while they will wish to avoid it when they
belong to a socially less successful group, and vice versa for agents with o < 7.
This shows how choice behavior can be driven by social context, even when it is

irrelevant in a Bayesian sense and has no direct effect on utility.
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PROPOSITION 1 (Individually Optimal Belief Formation): The individually op-

timal strategies o* given an agent’s type {«, x} are the following:

o The individually optimal strategy o™ is ‘Not Repress’ for agents of type {a, x'}

such that o >~ and 7, > p, or a <y and 7, < p,

e The individually optimal strateqy o* is ‘Repress’ for agents of type {a, x}

such that o > v and 7, < p; or a <y and T, > p,

Talent will always find its way - The ability to improve decision making on average
using social identity cues is a function of the true probability a. Specifically, if
we assume the variance of & is uncorrelated with «, the use of social identity
cues in belief formation is on average most beneficial to those who have a true
probability of success « close to 7, while agents with extremely low or extremely
high values of a are always more likely to make the correct choice, independent
of their observable characteristics and the social context in which they make their
decisions. In this model, social context therefore especially affects choice behavior
of agents with a close to ~, while it has little effect on agents with extreme values

of a.

3.2  On the Persistence of Identity-Driven Choice Behavior

When one subgroup is overrepresented among the successful individuals, this af-
fects both how many and what type of agents choose the Competitive task. Specif-
ically, when ; = x implies a more pessimistic processing of the noisy perception

@;, then those who choose the Competitive task despite this, tend to have a larger
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success rate on average than those who choose this task with a characteristic im-
plying an optimistic processing of &;. This is what we call the ‘selection effect’. On
the other hand, the population of those that belong to the socially less successful
subgroup choosing the Competitive task tends to be smaller than the population of
those choosing the task belonging to the socially more successful subgroup. This

is what we call the ‘population effect’. Corollary 1 formalizes this.

COROLLARY 1: Let 2’ € {0,1} be the complement of x and assume WLOG that
e > . The optimal use of social identity cues has both a population effect,
such that @ppo;1 > Powo;n and a selection effect, such that E(ala = C,x) <
E(ala = C,2"). The strength of both effects is such that the order w, > 7, will

always be preserved.

Example - Proposition 1 implies women with a > ~ choose Not Repress, while
men with @ > 7 choose Repress. Similarly, men with a < ~+ choose Not Re-
press, while women with o <  choose Repress. Figure (2) shows the probabilities
P(p?(c,x) > ) for 0 = 0* and x € {0,1}.

Since % < v and v < nlo’ women are more likely to, both optimally and sub-
optimally, pursue a management career. This demonstrates the ‘population ef-
fect’.  Because the noisy perception is unbiased, higher realizations of & are
more likely for agents with higher true probabilities a. Consequently, women
choose the management task for on average lower realizations of & than men and
E(ala = C,1) < E(ala = C,0). This demonstrates the ‘selection effect’. The

selection and population effect will not reverse the order on (7, m). Because «
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P(po(a <v,1) >7)

— P(pc(a<v,0) > ) —

Figure 2: The probabilities P(p¢ (e, x) > «) for 0 = ¢* and z € {0,1}

and 6 are independently distributed, the fraction of women with & > ~ in an arbi-
trary large population is equal to the fraction of men with & > . The population
of women with o > v choosing a = C' consists therefore of women with & >
plus women with % < & < 7, while the population of men with a@ > = choosing
a = C only consists of men with & > . Therefore, even though men have on
average a higher success rate conditional on choosing a = C', the expected number
of successful women will be larger than the expected number of successful men.

Ezistence and Stability of Population Equilibria - Whether identity-driven choice
behavior can be persistent, depends on whether the population and selection ef-
fect reinforce or shrink differences between 7; and my. Definition 3 defines the two

scenarios that could appear in equilibrium.

DEFINITION 3 (Equilibrium Regimes): In a ‘Neutral Regime’ the allocation
of indwviduals over tasks is symmetric across different subgroups, and 7, = p,. In
a ‘Non-Neutral Regime’ the allocation of individuals over tasks is asymmetric

across different subgroups, and w, # p,.
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Example - Consider again the example of a firm where male and female agents
choose between pursuing a management career and a clerical job. Now, also assume

agents have the following extreme response function,

p
+oo ifm>p

n(m,p) =141 ifr=np (10)

—o0 ifm<p

\

When 79 = m = %, the strategies Repress and Not Repress are equivalent, and
this social context induces social identity cues such that 71(c*, 1) = 1. In other
words, a ‘Neutral Regime’ always exists. Nevertheless, as soon as agents observe
slightly more women than men among the successful managers, such that m; > m,
the extreme response function 7n(w, p) causes all women with a > 7 to choose to
pursue a management career, while all men with o < ~y will choose the clerical job.
Consequently, 7 (c*,m) > m, while 7o(c*,m9) < m and the ‘Neutral Regime’

becomes unstable.

Using this extreme case, we can show that any induced social identity cue 7, (o, II)

is always bounded from above. Specifically,

D1 faq f&>7 ago (@) f(a)dada + py fa>7 af(a)do
Do fa>'y fol>,y Oéga<d)f(06)d@d0[

7~T1(U, H)
ﬁo(U,H)

IN

(11)

Proposition 2 shows a sufficient condition for the existence of a stable ‘ Non-Neutral

Regime’ obtained through analyzing when a ‘ Neutral Regime’ becomes unstable.
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PROPOSITION 2 (Existence Non-Neutral Regime): Let py = py, and let 6 > 0
be a small value with which we disturb a ‘Neutral Regime’. A sufficient condition
for the co-existence of a stable ‘Non Neutral Regime’ with a ‘Neutral Regime’ is as
follows,

where YN = L and S = [ aGa(7) f(a)da.

Proposition 2 shows the two ingredients that contribute to making a ‘Neutral
Regime’ unstable. First of all, a change of § in IT away from a ‘Neutral Regime’
must have a sufficiently large effect on the choice behavior of agents at the indi-
vidual level. Specifically, the induced change in the threshold vV of agents that
choose to ‘Not Repress’ must be large enough. This change depends, first, on the
derivative of the response function 7n(m,,p,) at the ‘Neutral regime’. Secondly,
because of the linearity of ¥# in ~, this change is multiplicative in . The other
ingredient that contributes to the instability of a ‘Neutral Regime’ is driven by
the effect of a change J on the outcomes at the aggregate level. This is captured
by the elasticity of S in v, where S is the total number of successful people at
the Competitive task. The absolute value of this elasticity is increasing in ~, since
the more attractive the outside option, the lower the number of agents S that
tries the Competitive task. Moreover, the higher ~, the higher the success rate of
agents that choose this task. Consequently, the effect of a change in behavior of

a small group of agents on the induced social identity cues ﬂ(a, IT) will be larger.
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Whether a ‘Non-Neutral’ is unstable depends therefore on + and the properties of

the response function n(m,, p.).

Minority Effect - There are two different ways in which agents can process m,

and p, in their response function. They can either process the difference m, — p, or

Tz

P When py = p1, this does not affect the local effects of a small

the proportion
change in a ‘Neutral Regime’. This is nevertheless not true when py # p;. The
effects of a change away from the ‘Neutral Regime’ are still symmetric for both
social groups when agents process the difference 7, — p,, but not when agents
process the proportion ;—z in their response function. Specifically, with the latter

response function, the minority group will react more strongly to changes in social

context than the majority group.

Degree of Asymmetry - The more strongly agents react to their social context
in the belief formation process, the more social context will drive their choice be-
havior. Corollary 2 shows how this affects the degree of asymmetry we observe in

a ‘Non-Neutral Regime’.

COROLLARY 2: Take two response functions i and n, such that 7j(m,p) > n(m,p)
forallm™ > p. Assume WLOG that a ‘Non-Neutral Regime’ exists in which ©* > p.

Let 7y, be the equilibrium value of ™ given a response function n. Then, w5 > 7.

Welfare - If we consider a social planner maximizing the aggregate expected utility
of all agents in the society, then a ‘Non-Neutral Regime’ is a Pareto improvement

with respect to a ‘Neutral Regime’. In a ‘Neutral Regime’, the strategies Repress

25



and Not Repress are equivalent, and all agents form beliefs in the same way. In a
‘Non-Neutral Regime’, only those agents for whom it is strictly optimal will react
to the asymmetries in social context. Therefore, in a ‘Non-Neutral Regime’, agents
that learn to ‘Not Repress’ are better off, while agents that learn to ‘Repress’ are
not made worse off. The Pareto optimality of a ‘Non-Neutral Regime’ should nev-
ertheless be considered as a result that is driven by the simplifying assumptions
made in the model, and can be easily contested. For example, a ‘Non-Neutral
Regime’ is not necessarily Pareto optimal when beliefs have a direct effect on the
probability of success, through for example confidence (Compte and Postlewaite,
2004), or when social context has a direct effect on someone’s chances of success
through some form of discrimination or stereotype threat (Steele, 2010). Finally,
a ‘Non-Neutral Regime’ can become suboptimal when agents make systematic er-
rors in learning their optimal strategy, when they do not correctly compute the
long-term pay-offs of choosing a Competitive task, or when the strategy Repress

becomes costly.

4 Social Identity Cues and Informational Policy

4.1 Data and Structure on Information

In this section, I shed light on how the data and structure agents put on this data
affect the persistence of identity-driven choice behavior. Agents could for example
process statistics stemming from who tries the Competitive task. It may take too
long for a ‘successful outcome’ to be realized, or it may not be universally clear

what a ‘successful outcome’ looks like. Agents may then believe that the fraction of
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people that try the Competitive task among those in their social group is indicative
for their suitability to the task, or the degree of hostility in the environment
(Chung, 2000). Agents could also observe those that try but fail.

The key driver of persistent asymmetry in social context is the population
effect. Therefore, for a ‘Non-Neutral Regime’ to exist, the structure agents put
on their public information must capture this effect. This implies that a ‘Non-
Neutral Regime’ exists for most types of statistics, except for the within-group
average success rates. To illustrate why a ‘Non-Neutral Regime’ cannot exist
when agents process this cue, consider an example in which the average success
rate of women, m, is higher than the success rate of men, my. Corollary 1 shows
that hence more women choose the Competitive task than men, but that this
induces simultaneously a higher average success rate for men than for women.
Consequently, the new social identity cues will induce more men to choose the
Competitive task than women, which will induce a higher average success rate for
women, and so forth.

This implies that we could eliminate the persistence of identity-driven choice
behavior by influencing the statistics people take into account, and by making
data that is often not available or hidden, such as those who tried but failed, more
visible. The model also shows people react to their perception of social context,
and predicts therefore that informational policy measures could be complementary
to a real and maybe more costly change of social context, through for example

affirmative action policy.
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4.2 Misspecified Reaction Function

Example - Consider again the firm from the previous examples. Now, assume
there are fewer women than men that have the qualifications to pursue a manage-
ment career, but that agents hold an incorrect belief about the fraction of qualified
women in the population. Specifically, let this incorrect belief be p; = %, while the
true fraction of qualified women is p; < % Now, agents will incorrectly perceive a
‘Neutral Regime’ as the same fraction of men and women in the pool of successful
managers. Consequently, when ‘ Neutral Regime’ appears, agents will not interpret
it as such and they will perceive women to be underrepresented, while men are
perceived to be overrepresented. Because they now have a misspecified reaction
function, women with o > ~ will choose Repress, while men with a > ~ will
not, and vice versa. This drives the population towards a ‘Non-Neutral Regime’
in which women will indeed be underrepresented among the successful managers.

Corollary 3 formalizes this result.

COROLLARY 3: Assume WLOG that agents hold a belief p, > p,. Then there
only exists a ‘Non-Neutral Regime’ in which w, < p,. A ‘Neutral Regime’ no

longer exists.
This shows how important it is to inform agents about the relevant fractions of

social groups in the populations. If they cannot form correct beliefs about what a

‘Neutral Regime’ looks like, it will never appear.
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4.3 Individual Feedback

Because the options to manage confidence using social identity cues can be asym-
metric across social types, similar types of individual feedback can have different
effects on choice behavior across social groups. One could exploit these differences
to boost diversity in educational and professional environments. For example, if
students belonging to an ethnic majority are overrepresented in top educational
pathways, only they have the option to boost up their beliefs. If one wants to in-
duce more students belonging to ethnic minorities in these educational pathways,
this could be achieved by giving those students, that have the capabilities and
grades to succeed, systematically more positive feedback regarding their abilities.
This would bias their individual-specific noisy perception upwards in a similar way
as what majority students can achieve with the use of social context. These in-
sights are in line with already existing programs that aim to enhance the confidence

of underrepresented groups to increase diversity.

5 Discussion

5.1 Imperfect Learning

I assume agents are perfectly able to learn their individually optimal strategies.
The main objective of this assumption is to show that, even when agents learn
perfectly, asymmetries in choice behavior can persist. In this section, I discuss
what happens when this learning is imperfect.

The equilibrium model can be adjusted to allow for imperfect learning as fol-

lows. The induced probability to choose the Competitive task for an agent of type
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{a, 6} in a social context II, playing strategy o; as presented in Equation (6) can

be written as,

q)a,x,oi,l_[ = 2crE{R,NR}P(O-Z' = O'|Oé, z, H)P(ﬁf > ”)/|O() (13)

In the case of perfect learning, P(o; = o|a,z,1I) € {0,1}, while in the case of
imperfect learning, P(o; = o|a,z,II) € [0,1]. Let A be an exogenous learning
process. Then, any such learning process implies a probability P*(o; = o|a, x, IT).
As long as P*o; = o*|a,x,11) > P*o; # o*|a, z,11), we observe differences in
D, 20, m across agents with a different characteristic 6. This will induce differences
in choice behavior and further reasoning continues along the same lines as in a
model with perfect learning.

Finally, if failing to learn means failing to Repress the influence of social context
when this is optimal, imperfect learning implies that more agents than optimal use
their social identity cue in belief formation. In this case, imperfect learning would
increase the strength of the population effect. If failing to learn implies that
agents make random mistakes, imperfect learning may decrease the strength of

the population effect.

5.2 Towards a More Realistic Model

To simplify the model, I assume « and v are fixed over an agent’s lifetime. If agents
can learn their optimal strategy conditional on «, this may raise the question why
they are not able to retrieve « itself, and hence, their optimal task. Indeed, a
sufficiently sophisticated agent could interpret o] as an extra signal regarding

a;. When « and ~ are fixed, this would be a perfect signal. Therefore, agents
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that understand the structure of the model, could use o} to learn their optimal
choice of task. Consequently, social context has no differential effect on choice
behavior anymore across social groups, and a ‘Non-Neutral Regime’ cannot exist.
This reasoning is nevertheless too much driven by the simplifying assumption of
keeping « and ~ fixed.

Consider now a more realistic model, in which the values of a and v vary
over the lifetime of an agent, such that agents learn from a series of related, but
slightly different tasks. The optimal strategy will be conditional on whether on
average during the learning process a has been above or below ~. In a particular
choice context, we will therefore have a fraction of agents with o > = belonging
to the socially more successful group that will have learned to Not Repress, but
also a fraction that will have learned to Repress. Consequently, ¢* becomes an
imperfect signal regarding o and sophisticated agents will no longer be able to
retrieve their true a. They may learn that on average « is below or above v, and
derive from that a strategy to always choose the Competitive or Non-Competitive
task. As long as & is informative about «, the belief formation rule following from
o* will nevertheless outperform such a strategy.'* Even more sophisticated agents
may want to use this extra signal to further improve upon their decision, which
eventually means forging a third belief: pf, the resulting belief from the inference
process I. We can therefore account for this type of sophistication in the model by
enriching the set of strategies!®, and consider agents that compare three possible

beliefs; p&, pNE or pl.

14The same reasoning applies to agents that can only imperfectly learn their individually
optimal strategy in the simplified model.

15Tn the spirit of Compte and Postlewaite (2019), this would limit the degree to which agents
can compare these strategies, since one cannot compare more strategies without at the same
time altering the accuracy with which one can compare them.

31



To analyze the effects of this enriched set of strategies on the equilibrium
results, consider again the example of the firm. If the belief p! results from a correct
inference process, then a woman learning to Not Repress, will be able to make the
inference that, on average, she is good enough to choose leadership-related tasks,
while a woman learning to Repress, will make the inference that, on average,
she is not good enough to choose leadership-related tasks. The opposite applies
to men. Now, the key aspect driving the existence of a ‘Non-Neutral Regime’,
namely the fact that belief formation is type-contingent, disappears. One could
argue nevertheless that the latter inference seems more difficult to make than the
former, since it requires a more elaborate thinking. It seems easier for a woman
to infer that, when she believes it is relevant that women are overrepresented
among the successful individuals, she is also likely to succeed. But it is much less
straightforward for a woman to infer that, if it is not optimal to use the female-
driven bias, then it must be that she has low chances of success. She may instead
conclude the statistic is not providing useful or relevant information regarding her
own abilities. Similarly, when a man learns to Not Repress, it may be easy for
him to infer that, like all other men, his chances of success are not that great
either. It is much less straightforward for him to infer that, if Repress is the better
strategy, then he must be good. Therefore, if the belief p! follows from a correct
and complete inference process, a ‘Non-Neutral Regime’ can no longer exist. On
the other hand, a partial inference process, like the one described above, would

exacerbate the phenomenon.
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5.3 Discrimination and Other Effects of Social Identity

To isolate the mechanism I want to describe in this paper, I assume « and 6 are
uncorrelated. In reality, there may be other effects of social identity on choice.
I categorize the effects described in the current literature as either direct effects
of social identity on utility derived from for example self-image or punishment by
others, or direct effects on the agent’s real or perception of her chances of success
in each type of task because of for example discrimination or the anticipation of
possible discrimination. In this section, I aim to show with a simple model how
these effects would interact with the mechanism presented in this paper.

Let 7 € [0,1) be a tax agents pay when choosing an action a € {C, NC'} for
which their social group is underrepresented. In other words, 7 > 0 for an agent
with characteristic , when ¢« = C' and 7, < p, or when a = NC and w, > p,.
Otherwise, 7 = 0. The tax 7 affects the subjective expected utility of undertaking
an action that agents compare. To illustrate, assume m > p; and 7wy < pg. To
choose their action a, agents with # = 1 will now compare the subjective expected
utility of undertaking the Competitive task, p¢ , with the subjective expected
utility of undertaking the Non-Competitive task, v[1 — 7], while agents with § = 0
will compare p7 [1 — 7] to . Here, 7 can be interpreted both as a negative effect
on utility, and as a negative effect on the probability of success in the respective
task, or the agent’s perception thereof.

Agents with 6 = 1 will choose a threshold v; € {v[1 — 7], %}, while agents
with § = 0 will choose a threshold ~; € {ﬁ, m} Therefore, a tax 7 > 0
moves the set of thresholds agents with # = 1 compare downwards, making it

more likely they choose the Competitive task independent of their value of «,
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while it moves the set of thresholds agents with § = 0 compare upwards, making it
more likely they choose the Non-Competitive task. Furthermore, we can write the

induced number of successful agents in the Competitive task with 6 = 1 as follows,

1= m / gu(@)d + / ga(@)dé / of(@)dat  (14)
a> M<d<% a>y

p1 [/&>7 ga(@)dc + /W[I_deq ga(@)dd] /a<7 af(a)da  (15)

while the number of successful agents in the Competitive task with # = 0 is given

by,

So = po [/a>7 go(@)dé — /7<d< . ga(d)dd] /QM af(a)da+ (16)

[1-7]

Do [/6¥>7 Go(&)d& — /W<d< ga(d)dd] /a<7 af(a)do (17)

5
10 [1—7Ing

In these equations, I separate the effects of social cues, captured by each first term
in the brackets, and the effects of the tax 7, captured by each second term in the
brackets. The first equation shows how S; increases through agents with o > =

and % < a< 77—1, and agents with a < v and 77—0 < a< that choose

0
[1—7]no’
a = C solely driven by the effect of 7. On the other hand, Sy decreases through

agents with « > yand v < & < ﬁ, and agents with o < v and % <a< m,

that in the absence of the effect of 7 would have chosen a = C', but now choose
a=NC.

As T goes towards 1, we go towards an extreme case of the model in which all
agents with § = 1 choose the Competitive task and all agents with # = 0 choose

the Non-Competitive task. On the other hand, as 7 goes towards zero, we move
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towards the case discussed in this paper. This simple analysis provides therefore
the intuition for how the results presented in this paper are robust in a setting in
which we introduce other effects of social identity on decision making, and shows
how the mechanism presented in this paper and other effects of social identity on

choice reinforce each other.

6 Social Identity and Belief Formation

Social identity, belief formation and choice behavior are topics that are widely
studied outside economics. The idea that social context and identity affect a per-
son’s perception of her own abilities finds its origin in the field of social psychology.
Hogg and Grieve (1999) discusses how in the process of depersonalization, which
is associated with social identification, individual and concomitant unshared be-
liefs, attitudes, feelings, and behaviors are replaced by an in-group prototype that
prescribes shared beliefs, attitudes, feelings and behaviors. Similarly, Seligman
(2006) shows how people can interpret numerous failures from others like them as
evidence that they will fail as well. Finally, Steele (2010) discusses how the psyche
of the individual gets damaged by bad images of their group projected in society.
Repeated exposure to these images causes them to be internalized, leading to low
self esteem, low expectations, low motivation and self doubt.

There is also a large literature showing how social identity affects choice be-
havior. For example, Smith et al. (2007) shows that, when people complete a high
stereotype-threat test, they report decreased task interest. Davies et al. (2002) ar-
gues how the combination of decreased enjoyment and diminished self-confidence

explains why women experiencing stereotype threat report less interest in math
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and science fields and weaker leadership aspirations compared to men or non-
threatened women. Similarly, Banaji and Greenwald (2016) shows how implicit
associations picked up from social context by our automatic brain affect our be-
havior, such as the intellectual pursuits we select, and Perry et al. (2003) discusses
how people tend to protect themselves against stereotype threat by ceasing to care
about the domain in which the stereotype applies. Finally, Oh (2023) shows how
Indian workers are willing to forego substantial payments to avoid tasks that are
associated with other castes.

Hogg and Grieve (1999) defines two classes of motivation for social identifi-
cation. The first motivation is self-esteem. People are motivated to maintain or
achieve positive distinctiveness for their own group relative to other groups, be-
cause intergroup evaluation is self-evaluation. This idea is introduced in economics
by Akerlof (2016). The second motivation is subjective uncertainty reduction. Sub-
jective certainty gives people confidence about how to behave, and what to expect
from their physical and social environment. This is related to Atkin et al. (2021)
and Shayo (2009), that show how ethnic and religious identities are determined by
group status, group salience and the market cost of following a group’s prescribed
behaviors. Benabou and Tirole (2011) introduces an idea very much related to
this paper, namely that identity investments are driven by welfare maximization
considerations.

Finally, it is not clear whether people are aware of their social identification
and its effects on their behavior. Purdie-Vaughns et al. (2008) and Marx and
Goff (2005) show that black professionals and students are often aware of the
presence of stereotype threat, and Steele et al. (2002) shows that some female

undergraduates report in a math and science report that they believe they have
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weak abilities because of their gender. At the same time, Stone et al. (1999) and
Leyens et al. (2000) show that white athletes and men fail to report anxiety when
they experience stereotype threat. Banaji and Greenwald (2016) and Murden
(2020) argue that the effects of social context on behavior are largely determined
by the automatic part of our brain, outside of our awareness. In the model, I
make no assumptions regarding whether people are aware of their choice of belief

formation process, and the model can be consistent with both scenarios.

7 Conclusion

This paper shows how people can use statistics about the prevalence of their social
group among the successful individuals in a task to cope with the negative effects
of momentary noise decision making. Although this behavior is optimal from an
individual perspective, it can create persistent differences in choice behavior across
a priori identical social groups. If we want to eliminate asymmetries across social
groups, taking care of discrimination, skill-differences or social pressure is therefore
not enough. I discuss implications for informational policy to address this.

The insights provided by this paper point to several areas for future research.
First, an important limitation of this model is that it assumes homogeneity in both
the information agents retrieve from social context and in the way in which agents
process this information. Social networks may nevertheless play an important role
in the perception of the social environment. This could create heterogeneity in
social cues that may be correlated with observable characteristics through variables
such as income, neighborhood or education. Secondly, in the paper agents are

perfectly able to learn their optimal strategies. The process in which agents learn
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how to interpret social context is nevertheless an interesting research topic on
its own. Social context could influence this learning process directly, through for
example stigmatization, discrimination, implicit biases and expectations, social
pressures or stereotype threat, which could induce learning traps that could be
asymmetric across social groups. Psychological factors may also play a role, such
as the shame to learn you are not good enough to undertake a task, even though
you belong to the socially more successful group. These factors may affect the set
of belief formation heuristics people choose from. A deeper understanding of these
issues would allow us to better make the step from the theoretical framework to

the real world, and derive more concrete policy implications.
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A Mathematical Appendix

PROPOSITION 1 (Individually Optimal Belief Formation): The individually op-

timal strategies o* given an agent’s type {c,0} are the following:

o The individually optimal strategy o* is ‘Not Repress’ for agents of type {a, x}

such that o > v and 7, > p, or a <y and 7, < P,

e The individually optimal strategy o* is ‘Repress’ for agents of type {a, x}

such that o > v and 7, < p, or a <~y and 7, > p,

Proof. Agents choose ¢; to maximize V; over all possible realizations of &;. Con-
sider first agents that have an o > «. The welfare-maximizing choice for these
agents is to take action a = C. Therefore, V; is larger when playing N R than
when playing R if and only if @, , nr1r > Pozrm. Since Oy o = P(& > 7)),
this is the case when 7% < ~4f. This is true if and only if 7, > p,. Therefore,
NR is only an optimal strategy for agents with o > v when their observable char-
acteristic 6; = x is such that the social identity cue 7, > p,. If this is not the case,
they are better off choosing strategy o; = R. Vice versa for agents with oo < , the
welfare-maximizing choice is to take action a = NC'. Therefore, V; i larger when
playing NR than when playing R if and only if ®, , npn < ®o ., rn. This is the
case if and only if ¥V > ~% meaning that we need 7, < p,. Therefore, agents
with a should only choose strategy o; = N R, when their observable characteristic

is such that 7, < p,. Otherwise, they are better off choosing strategy o; = R. R

LEMMA 1: If there exist @ > p and = such that 7,(c*,m) > m, there exists a

Non-Neutral Regime such that 7} # p,.
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Proof. We know,

Te(o*,m) = /a>7 aP (d > U(Wap)) f(d|oz)dézda+/ aP(a > v)f(ala)dada

a<ly

(18)

When n(m, p) is monotonic, if 7’ > 7, then n(7’,p) > n(r,p), and 7, (c*, 7) is con-
tinuous in 7.'% Furthermore, from Equation (18) it follows 7,(c*, 7) is increasing
in 7. Then, when there exist # > p and x such that 7,(c*, w) > m, then V7 > 7,
we have 7,(0*,m) > m. In Section 3.2, I showed how 7 is bounded from above
by an upperbound 7. Consequently, 7, (o, 7) is continuous in 7 on the closed set

[z, 7], and following Brouwer’s fixed point theorem, there exists a fixed point 7*.

PROPOSITION 2 (Existence Non-Neutral Regime): Let § > 0 be a small value
with which we disturb a ‘Neutral Regime’. When p1 = pg, a sufficient condition
for the co-existence of a stable ‘Non Neutral Regime’ with a ‘Neutral Regime’ is as
follows,

oyNE |%

% s ° (19)

where YN = 2 and S = [ aGu(v) f(a)da.

Nx

Proof. When the condition of Lemma 1 holds, a ‘Non-Neutral Regime’ co-exists

with a ‘Neutral Regime’. We can show that this is the case when either there is a

16Even without continuity, a monotonic function has a finite number of jumps. Because « is
continuous, 7(7) is continuous.
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jump in n(7,p) at © = p, or when

o7, (o*, )

5 lm=p > 1 (20)

In the following, I derive a sufficient condition for the case p; = pg. Consider a
slight perturbation of a ‘Neutral Regime’, such that m; = p; 4+ 9, while my = py— 9.
Assume WLOG that the response function is continuous and such that agents
process the difference 7, —p,'". Then, n; = n(m+5—p1) = n(0)+7'(0) [+ —p1].

Therefore,

Y7, n(0)
o o)) 1)

Because n(0) = 1, y— nll ~ ~v1/(0)d. This shows that this change is multiplicative in

~. Furthermore, let A, = v— nll Then, there is a symmetry, such that A; = —A,.

Let 1 = p1 [ aGu(7)f(a)da and Sy = po [ aGu(7)f(a)da, and S, = 23« Then,

51251‘1—]?1/

«

afda [ gulaa (22)
> Y—=A1<a<y

where fw—A1<d<v Ga(@)da = go(y)Ay. Similar for S{. For Ay arbitrarily small,

’@
1+Aﬂ
S

Si_p1

~1 23
S (23)

1"When agents process the proportion 2=, A = 0n'(0)y, and locally we have n (;—z) ~n(l+

2(my — pz)). Therefore, in the case py = p1, the sufficient condition in (27) also applies.
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with A = ~1/(0)d. A ‘Neutral Regime’ becomes unstable when,

aS
p1 5| _p+0
= 1+A > 24
Po S po—9 (24)
When p; = py = %, this is the case when
5
7 (0)=5- > 4 (25)
. 8(7—%) _ 9yNR
Finally, we note that yn'(0) = —5*~ = “55—.
[ |

COROLLARY 1: Let 2’ € {0,1} be the complement of x and assume WLOG that
Ty > 7. The optimal use of social identity cues has both a population effect,
such that @ppo;m1 > Powo,n and a selection effect, such that E(ala = C,x) <
E(ala = C,a'). The strength of both effects is such that the order m, > m will

always be preserved.

Proof. Assume WLOG that m; > my. Then, % < 7y, while 77—0 > 7. Therefore, all
agents with a > v and 6; = 1 will choose v; = nll, while all agents with a >
and #; = 0 will choose 7; = 7. On the other hand, agents with & < v and 6, = 1
will choose v; = ~, while similar agents with #; = 0 will choose v; = 777—0 In
both cases, the threshold agents with 6; = 1 choose is lower than the threshold
agents with 6; = 0 choose. Consequently, ®,1 nrn > Paorn for all a. At
the same times, this implies agents with 6; = 1 will choose the Competitive task

for on average higher realizations of &. Because E(&) = a, these agents will on

average also have higher true ability levels «, which leads to the selection effect
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E(ala=C,1) < E(ala = C,0). Finally, we can show that,

951 _ 95
aﬁl(ﬂlaa) _ i |:d_7rl 8”1:| (26)
87T1 S

where S; = py [ a®@q 10 nf(a)daand Sy = py [ a® 001 f(e)da denote the number

of successful agents at the Competitive task with respectively 6; = 1 and 6; = 0.

51

Furthermore, o

and g—ff for m € [p1, 1] are given by,

aSl :pl/ G (7) i arr](ﬂ—hpl)f(a)da

omy m 77% om
950 v\ v On(me,pr)
_— = — o _ —_—_— d
om po/cmag <no) ng Om flajda

Therefore, g—ii > 0, while g—ff < 0. Therefore, %;1’”) > 0 and the selection and

population effect will not reverse the order m > 7.

COROLLARY 2: Take two response functions 1 and n, such that n(m,p) > n(m, p)
for allm™ > p. Assume WLOG that a ‘Non-Neutral Regime’ exists in which ©* > p.

Let my, be the equilibrium value of ™ given a response function 1. Then, m; > 7.

Proof. Let n(m,p) be a response function such that, given 7, the condition of
Lemma 1 holds. Then, a ‘Non-Neutral Regime’ also exists for any response func-
tion (7, p), such that f(m,p) > n(w,p). Let 7, (7, o) be the induced value of

for a response function 7. Then, if 7(m, p) > n(w,p) for all T > p,

Tpu(m,0) > T .(m,0) Vo >p (27)
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Consequently, let 7 be the equilibrium value of 7 that arises in a ‘Non-Neutral

Regime’ for a response function 7. Then,

o = The(my, 0) > Ty (), 0) = )
which implies that,
7 =75 (7D o) > The(my,0) = 7
and,
3 = 75 o (7@, 0) > 751 (7, 0) = 7@

(28)

(29)

(30)

This sequence converges to 7} = 7, .(7}, o) and is everywhere above 7, and below

'r]7

the upper bound 7 on 7. This shows that, for any response function 7(7, p) such

that 7(m,p) > n(m,p) for all 7 > p, in equilibrium

20

(31)



COROLLARY 3: Assume WLOG that agents hold a belief p, > p,. Then there
only exists a ‘Non-Neutral Regime’ in which w, < p,. A ‘Neutral Regime’ no
longer exists.

Proof. Assume WLOG that py > po. This means that,

(

>1 if o > ]30
77(7?(),]9()) =31 if o = ]50 (32)

<1 if7TQ<]50

\

and consequently, when 7y = pg, 79 < 1. This implies that 7y(po, o) < po and my =
Po is not an equilibrium. Furthermore, because n(mg, po) < 1 implies (71, p1) > 1,
it follows that 7y (p1,0) > p1. Because 7y is bounded from above, there exists a

population equilibrium with a ‘Non-Neutral Regime’ in which 7y < py. |
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