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Abstract

In this paper, we introduce a new role of quotas, e.g. labor market quotas: the attentional role. We 
study the effect of quota implementation on the attention allocation strategy of a rationally inattentive 
(RI) manager. We find that quotas induce attention: a RI manager who is forced to fulfill a quota, unlike an 
unrestricted RI manager, never rejects minority candidates without acquiring information about them. We 
also demonstrate that in our model quotas are behaviorally equivalent to subsidies. In addition, we analyze 
different goals that the social planner can achieve by implementing quotas. First, quotas can eliminate sta-
tistical discrimination, i.e. make the chances of being hired independent from the group identity. Second, 
when the hiring manager has inaccurate beliefs about the distribution of candidates’ productivities, the so-
cial planner can make the manager behave as if she has correct beliefs. Finally, we show how our results 
can be used to set a quota level that increases the expected value of the chosen candidates.
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1. Introduction

Labor market quotas have become a heavily-used governmental policy instrument in recent 
years. For example, in 2006 all publicly listed companies in Norway were required to increase 
female representation on their boards of directors to 40 percent. Following Norway’s lead, the 
European Union and several countries worldwide have passed similar reforms (Bertrand et al., 
2019). While there is a large body of literature that studies the effect of quota implementation on 
market outcomes, there is a lack of research that focuses on individual decision-making when an 
agent is forced to fulfill a quota. This paper addresses the latter gap in the research and introduces 
a new role of quotas: the attentional role.

We consider the following setup. A human resources (HR) manager in a large firm is a ra-
tionally inattentive (RI) decision-maker. Each day she encounters a group of candidates. First, 
she sees a candidate’s ethnicity and gender (or other observable characteristics), which forms 
her prior beliefs about the candidate’s qualities and potential future productivity levels. Subse-
quently, the manager can acquire additional information about candidates – she can read resumes, 
ask questions, conduct tests, and use other learning strategies. The key feature of the process is 
that the information acquisition is flexible and endogenous – the manager does not have a fixed 
guide on how to learn about a potential worker’s future productivity. At the same time, she has 
cognitive (and/or time) limitations. We model these limitations as costly information acquisition. 
Therefore, the manager faces a trade-off between acquiring more precise information about can-
didates and the cost of this information. After acquiring optimal information, the manager hires 
the candidate with the highest expected value for the firm.

We follow the setup introduced by Matějka and McKay (2015), in which the agent is uncer-
tain about the values of available options. These values are modeled as an unknown draw from 
the known distribution. The agent has an opportunity to receive additional information about 
the realization of the draw in the manner that is optimal given the costs, which we model using 
the rational inattention framework introduced by Sims (1998, 2003). We think of the labor mar-
ket candidates as available options and candidates’ productivity levels as the values of options. 
Matějka and McKay (2015) show that the choice of a RI agent is typically stochastic and is char-
acterized by the vectors of conditional and unconditional choice probabilities. In this paper, we 
explore the effect of quota implementation on the behavior of a RI manager. We model a quota 
as a constraint on the unconditional choice probability of choosing a candidate from a particular 
group. Due to the law of large numbers, such a limitation on unconditional choice probability is 
essentially a limitation on the share of workers from a particular group in the overall composition 
of workers in the firm.

We analyze the behavior of the RI manager when quotas restrict her choice, and compare it 
with an unrestricted case and the situation in which a social planner subsidizes the manager’s 
choice of certain alternatives. We find that the choice probabilities of the manager in the con-
strained problem have the form of a generalized multinomial logit as in Matějka and McKay 
(2015) with an additional state independent component. In a choice among N candidates with 
the realized values v(i|ω) for i ∈ {1, ..., N}, our modified logit formula implies that the proba-
bility of choosing a candidate from group i is:

P(i|ω) = qie
(v(i|ω)−ϕi)/λ∑N

j=1 qj e
(v(j |ω)−ϕj )/λ

,

where λ is the marginal cost of information, the qi terms are quotas, and ϕi are state independent 
components. The form of choice probabilities shows that the manager behaves as if the value of 
2
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the candidate is lower by ϕi . That is, the ϕi component induces an additive utility shifter in the 
decision-maker’s preferences. Therefore, if a choice of a particular alternative is subsidized by 
−ϕi then such a subsidy has exactly the same effect as the quota, which is the result we show in 
Section 3.3.

These adjustments to the logit model lead to the following change in the manager’s behavior. 
If the choice problem is nontrivial, the RI manager who is forced to fulfill a quota always acquires 
information about candidates (Proposition 2). This feature is absent in the unconstrained prob-
lem, in which the manager has prior beliefs for which she decides not to acquire any additional 
information.

Further, we analyze the implications of choosing different vectors of quotas by the social 
planner. In Section 4 we prove that the social planner using quotas can induce choice probabil-
ities which coincide with those of the unrestricted RI manager with any prior. This result has 
two immediate implications. Firstly, the social planner can always find a quota that makes the 
probability of a certain candidate being hired independent from the group identity, i.e. induces 
the fair (meritocratic) choice. Secondly, when the manager has inaccurate prior beliefs about the 
distribution of candidates’ productivities, the social planner using quotas can induce the manager 
to behave as if she has correct beliefs.

Finally, using an example with candidates from two distinct social groups, we show a scenario 
when the social planner maximizes the expected value of the chosen candidates without taking 
into account the information costs. In general, the social planner benefits by forcing the manager 
to fulfill quotas, but for some priors the social planner prefers not to impose a quota.

Although we primarily focus on the effect of a quota in the labor market, the results of our 
analysis can be applied to studying individual behavior in other areas, e.g. a quota on the propor-
tion of safe assets that must be in the portfolio of a financial manager or a quota on the number 
of orders a taxi driver can reject when searching for a client using peer-to-peer ride sharing 
applications (such as Uber, Lyft, or Yandex). We briefly discuss these applications in Section 6.

In the next section we review the related literature. Section 3 states the formal model of the 
manager’s behavior with quotas and subsidies. Section 4 studies how the social planner can 
induce fair choice and correct wrong beliefs. Section 5 demonstrates the implications of the 
model using the binary example and discusses the value maximizing quota.

2. Literature

Our work contributes to the research on affirmative action and labor market discrimination. 
Affirmative action is “...any measure, beyond simple termination of a discriminatory practice, 
adopted to correct or compensate for past or present discrimination or to prevent discrimina-
tion from recurring in the future” (U. S. Commission on Civil Rights, 1977 p. 2). One of the 
most hotly debated types of affirmative action is the implementation of quotas. Coate and Loury 
(1993), in their famous paper, analyze a model of job assignment and show that quotas may 
lead to equilibria with persistent discrimination, due to feedback effects between expected job 
assignments and incentives to invest in human capital. Moro and Norman (2003) study the same 
problem in the general equilibrium setting and confirm the possibility that quotas can hurt the 
intended beneficiaries. These articles examine how affirmative action influences the behavior of 
the target group, and then its interaction with the behavior of the firm. In contrast, our study aims 
to investigate the individual decision-making process under quotas and consequences for policy 
design. A review of early studies on affirmative action can be found in Fang and Moro (2010).
3
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To date there is mixed empirical evidence of the effect of quotas on the quality of workers and 
firm’s revenue. For example, Ahern and Dittmar (2012) show that firm value declined with a law 
mandating 40% representation of each gender on the board of public limited liability companies 
in Norway. They also show that the average age and experience of the new female directors were 
significantly lower than that of the existing male directors and argue that this change led to a 
deterioration in operating performance. At the same time, Eckbo et al. (2019), using econometric 
adjustments and a larger data set, argue that the effect of implementation of quotas on both the 
value of firms and on the quality of directors was insignificant. Bertrand et al. (2019), exploiting 
the same intervention, document that a quota resulted in significant improvement of the average 
observable qualifications of the women appointed to the boards and a decrease in the gender 
gap in earnings within boards. Besley et al. (2017), using Swedish data on the performance of 
politicians, show that a gender quota on the ballot increased the competence of male politicians. 
Ibanez and Riener (2018) use data from three field experiments in Colombia and show that the 
gains from attracting female applicants far outweigh the losses from deterring male applicants. 
Our paper proposes a mechanism that can possibly explain why the evidence on consequences 
of quotas is mixed.

Our study fits into the rational inattention literature, which originated in studies by Sims 
(1998, 2003). As a benchmark, we use the modified multinomial logit model of Matějka and 
McKay (2015), in which agents choose between alternatives without precise information about 
their values, but with an opportunity to study the options for some cost.3 We analyze this model 
with an additional constraint on the unconditional probabilities of the choice of a certain alter-
native. Lindbeck and Weibull (2020) analyze investment decisions with delegation to a RI agent. 
They find that optimal contracts for an agent include a high reward for good investments and pun-
ishment for bad investments. Lipnowski et al. (2020) study a model where a principal provides 
information to a RI agent, but does not internalize the agent’s cost of processing information. 
They show that if there are more than two alternatives, a principal can improve material benefits 
from the choice by manipulating information. We analyze a similar principal-agent problem in 
Section 5.2, but with a different mechanism. We show that, for a set of parameters, a principal 
can force the manager to acquire more information by defining the level of quotas, and thereby 
increase the expected value of the manager’s choice.

Fosgerau et al. (2020) characterize equilibrium with a RI employer and candidates who choose 
how much effort to invest before being screened and use it to examine categorical inequality, in-
cluding statistical discrimination, prejudice, and social capital. Acharya and Wee (2020) consider 
a search and matching model with RI firms and find that during recessions firms become more 
selective. The results of our paper are complementary to these studies and can be used to inves-
tigate how affirmative action influences equilibrium outcomes.

Bartoš et al. (2016), in a field experiment, show that HR managers and landlords allocate their 
attention to job and rental applicants in line with the rational inattention theory. For example, a 
non-European name or recent unemployment induces the HR manager to read a job application 
and CV in less detail, which negatively affects the probability of the applicant being invited for 
a job interview. The results of our study predict the attention allocation of decision-makers, such 
as HR managers, in the presence of quotas, i.e. whether they would blindly choose the quoted 
option or whether a quota would lead to greater information acquisition about the target group. 
Thus, the results of this study can provide a starting point for the empirical investigation of the 

3 See also Caplin and Dean (2015) for an alternative method for characterizing solutions in a similar environment.
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effect of a quota on attention allocation. A detailed review of the RI literature can be found in 
Maćkowiak et al. (2021).4

Our study also relates to the discussion on whether directly administering an activity is better 
than fixing transfer prices and relying on utility maximization to achieve the same results in a de-
centralized fashion (Weitzman, 1974). We contribute to the discussion on this issue by comparing 
the behavior of a manager operating under quotas and a manager whose choice is subsidized by 
a social planner.

3. The model

This section begins with a benchmark model – we describe the standard RI problem as in 
Matějka and McKay (2015) and Caplin et al. (2019) and its implications. Then, we state our 
problem with quotas and discuss the properties of the solution. Finally, we analyze the RI prob-
lem with subsidies.

The HR manager faces N candidates and wants to select the candidate with the highest value 
for the employer. We refer to a candidate i as a candidate from a category i. There are finitely 
many states of the world �, with ω ∈ � denoting a generic state. The values of the candidates 
differ from state to state, v(i|ω) ∈ R is the value of the candidate from category i ∈ {1, ..., N} in 
the state ω ∈ �. The decision-maker is uncertain about the realization of the state of the world. 
However, she knows a distribution of possible states of the world – this prior knowledge is de-
scribed by a distribution μ ∈ �(�), where �(�) denotes the set of all probability distributions 
over �, we assume that μ(ω) > 0 ∀ω ∈ �. She can refine her knowledge by processing costly 
information about the realization. Information processing results in a stochastic (possibly not 
purely stochastic) choice and, at the optimum, the decision problem can be treated as a prob-
lem of choosing conditional choice probabilities rather than the choice of information structure 
(Corollary 1 in Matějka and McKay 2015). We denote the conditional probability of a candidate 
i being selected when the realized state is ω as P(i|ω).

3.1. Standard RI problem

The standard RI manager’s problem is formalized as follows.

Standard (unconstrained) RI problem. The manager’s problem is to find a vector function of 
conditional choice probabilities PU = {PU(i|ω)}i,ω, i ∈ {1, ..., N}, ω ∈ �, (the superscript 
“U” stands for “unrestricted”) that maximizes expected payoff less the information cost:

max
{PU (i|ω)}Ni=1

{
N∑

i=1

∑
ω∈�

v(i|ω)PU(i|ω)μ(ω) − λκ(PU)

}

subject to

∀i ∈ {1, ...,N}, ∀ω ∈ � : PU(i|ω) ≥ 0, (1)

∀ω ∈ � :
N∑

i=1

PU(i|ω) = 1, (2)

4 Recent papers on strategic interactions with RI agents include Ravid (2020) and Yang (2019).
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where unconditional choice probabilities are

PU(i) =
∑
ω∈�

PU(i|ω)μ(ω), i ∈ {1, ...,N}. (3)

The cost of information is λκ(PU), where λ ∈ (0, +∞) is a given unit cost of information and 
κ is the amount of information that the manager processes, which is measured by the expected 
reduction in the entropy (Shannon, 1948; Cover and Thomas, 2012):

κ(PU) = −
N∑

i=1

PU(i) logPU(i) +
N∑

i=1

∑
ω∈�

PU(i|ω) logPU(i|ω)μ(ω). (4)

The entropy shape of the information cost is common in the literature on rational inattention. 
Its use has been justified both axiomatically and through links to optimal coding in information 
theory (see Sims 2003; Matějka and McKay 2015; Denti et al. 2019 for discussions).

Matějka and McKay (2015) show that, at the optimum, the conditional probabilities of choos-
ing a candidate i ∈ {1, ...., N} follow the generalized logit form.

Theorem (Matějka and McKay, 2015). Conditional on the realized state of the world ω ∈ � the 
optimal choice probabilities satisfy:

PU(i|ω) = PU(i)ev(i|ω)/λ∑N
j=1 PU(j)ev(j |ω)/λ

.

The shape of conditional choice probabilities is similar to a multinomial logit, but is weighted 
with the coefficients PU(i), which are endogenous to the decision problem and represent the 
probability of selecting a candidate i before the manager starts processing any information. These 
adjustments to the logit model reflect the fact that some candidates may, a priori, look better than 
others.

An important property of the solution is that parameters of the model may exist for which the 
manager decides not to acquire any information, and instead makes her decision based solely on 
her prior knowledge. In this situation, she simply chooses the candidate with the highest a priori 
expected value.5 In terms of the labor market, this means that some categories of workers may 
not be given any attention and are consequently not hired. As we show in the next section, the 
social planner can force the manager to receive at least some information about the candidates – 
this can be achieved via the use of quotas.

3.2. Quotas

We consider a departure from the standard RI problem when the manager is not completely 
free in her choice. Instead, some authority limits her choice in that, for all categories, the share 
of the candidates hired from a category i should be equal to qi ∈ (0, 1).6

5 See Caplin and Martin (2017), who analyze a discrete choice problem of a RI agent with costly information acquisi-
tion, and show that if there is a high quality default option the manager chooses zero attentional effort.

6 We focus on the case with binding quotas for all alternatives, since (a) if the quotas have a form of weak inequality, 
then, if it is not binding, the solution is the same as the solution to the unconstrained problem; and (b) the case with 
6
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RI problem with quotas. The manager’s problem is to find a vector function of conditional 
choice probabilities P = {P(i|ω)}i,ω, i ∈ {1, ..., N}, ω ∈ �, that maximizes expected payoff 
less the information cost:

max
{P(i|ω)}Ni=1

{
N∑

i=1

∑
ω∈�

v(i|ω)P(i|ω)μ(ω) − λκ(P)

}

subject to (1)-(4) and

∀i ∈ {1, ...,N} : P(i) =
∑
ω∈�

P(i|ω)μ(ω) = qi, qi ∈ (0,1), (5)

where q = (q1, ..., qN)T is the vector of quotas and

N∑
i=1

qi = 1.

Choice probabilities at the optimum follow:

P(i|ω) = qie
(v(i|ω)−ϕi)/λ∑N

j=1 qj e
(v(j |ω)−ϕj )/λ

. (6)

This result is formalized in the following proposition:

Proposition 1. Choice probabilities that are the solution to the RI manager problem with quotas 
are of a generalized logit form: logit choice probabilities with an additive state-independent 
component. Conditional choice probabilities {P(i|ω)}i,ω, i ∈ {1, ..., N}, ω ∈ �, are the solution 
to the RI problem with quotas if they satisfy (5) and (6). Moreover, the solution to the RI problem 
with quotas is unique.

Proof. See Appendix A.1. �
The terms ϕi are the Lagrange multipliers on the constraints on unconditional choice probabil-

ities. In choice probabilities they play the role of utility shifters, that is, the manager’s behavior 
follows the logit rule, but with utilities which are changed by some value that depends on the 
marginal cost of information, prior beliefs and the value of a quota. In Section 3.3 we relate ϕ
to subsidies which are required to be paid to the manager when she hires workers from a certain 
category.

Proposition 1 states that the solutions to the standard RI problem and the RI problem with 
quotas have a similar form. However, there is a crucial difference in the information acquisition 
strategies of a RI manager with and without quotas. We express this in the following proposition:

Proposition 2. If v(i|ω) − v(j |ω) is not constant across states ∀i, j ∈ {1, ..., N} and i �= j , then 
the RI manager with quotas always acquires information.

quotas only for some categories is considered in Appendix D where we show that results are similar. In addition, we 
restrict the quota vector to be interior because if some of its components are 0, the problem boils down to the situation in 
which the choice is limited and the solution coincides with the solution to the standard RI problem with restricted menu. 
When the quota equals 1 for a particular category, the solution is trivial – the manager does not acquire any information.
7
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Proof. See Appendix A.2. �
Proposition 2 states that the employer will never blindly choose a candidate from a certain 

group based only on her prior beliefs, but will acquire some information. The intuition for this 
result comes from the fact that a quota forces the manager to choose not only between candidates 
from different categories, but also between candidates from the same category, which brings 
incentives for information acquisition. According to the condition in Proposition 2, there is a 
beneficial deviation from the state-independent probabilities. Therefore, the manager can benefit 
from acquiring at least some information in order to improve her choice.

The assumption that the cost of information is proportional to the expected reduction in en-
tropy is not crucial for Proposition 2 to hold. In particular, in Appendix A.2 we show that it holds 
for any posterior separable attention cost function (Caplin et al., 2021), with an extra assumption 
that the cost of marginal change in choice probabilities is zero at the point of initial uncertainty. 
Also, let us note that in the case which seems to be important in many applications, namely, when 
there is a fixed cost to acquire any positive amount of information k > 0, Proposition 2 does not 
hold. For example, the manager chooses not to acquire any information even when restricted by 
quotas if v(i|ω) − v(j |ω) < k for all i, j ∈ {1, ..., N}, ω ∈ �.

3.3. Subsidies

We are interested in understanding how a manager’s attention strategy depends on the partic-
ular form of affirmative action chosen by the government. One form of affirmative action, and 
an alternative to quotas, is an employment subsidy policy, under which a firm receives subsidies 
if it employs certain categories of workers (for surveys see, e.g. Card et al. 2010, 2017). In this 
situation, the government does not have access to the values of specific candidates for a firm and 
introduces the same subsidy for all possible realizations of the values of candidates hired from a 
particular category.

Such a policy in our setting changes the values of candidates from v(i|ω) to v(i|ω) +Si, ∀ω ∈
�, where Si is a subsidy for choosing a candidate from category i. Let us begin the analysis with 
the definition of the RI problem with subsidies. If the government introduces an employment 
subsidy policy, then the manager solves the following problem:

RI problem with subsidies. The manager’s problem is to find a vector function of conditional 
choice probabilities PS = {PS(i|ω)}i,ω, i ∈ {1, ..., N}, ω ∈ �, (the superscript “S” stands for 
“subsidy”) that maximizes expected payoff less the information cost:

max
{PS(i|ω)}Ni=1

{
N∑

i=1

∑
ω∈�

(v(i|ω) + Si)PS(i|ω)μ(ω) − λκ(PS)

}
,

subject to (1)-(4) and where Si is a subsidy for choosing a candidate i.

In this case, the solution to the manager’s problem follows the standard modified generalized 
multinomial logit formula, but with the changed value of the candidate i by Si :

PS(i|ω) = PS(i)e(v(i|ω)+Si )/λ∑N
j=1 PS(j)e(v(j |ω)+Sj )/λ

. (7)

And unconditional choice probabilities are
8



A. Matveenko and S. Mikhalishchev Journal of Economic Theory 198 (2021) 105356
PS(i) =
∑
ω∈�

PS(i|ω)μ(ω).

Equation (7) provides intuition about the nature of the additive component ϕ from the solution 
to the RI problem with quotas. This component can be interpreted as the government subsidies 
that are needed to be added to the values of candidates in order to induce the RI manager to 
choose them with the required unconditional probabilities.

In the following proposition we establish formally that for any quotas q there exists a subsidies 
vector S, such that the optimal behavior of a manager who is facing quotas q is also optimal when 
she is facing subsidies S.

Proposition 3. For any vector of quotas q there exists a vector of subsidies S, such that PS(i) ≡
qi , i ∈ {1, ..., N}, are optimal unconditional choice probabilities in the RI manager problem with 
subsidies S. Moreover, optimal conditional choice probabilities in the RI manager problem with 
quotas q are also optimal in the problem with subsidies S.

Proof. See Appendix A.3. �
Proposition 3 establishes the existence of subsidies such that for a given vector of quotas there 

is a common optimum across the problems with subsidies and quotas. However, the problem with 
subsidies might have several solutions and the desired quota might not be achieved if the social 
planner chooses a subsidy policy. At the same time, such a situation is possible only in extreme 
cases with a very specific value co-movement pattern. Proposition 4 states the condition that is 
sufficient for behavioral equivalence of quotas and subsidies.7

Proposition 4. If for any vector {ζi}Ni=1 the values {e(v(i|·)+ζi )/λ}Ni=1 are affinely independent in 
R�, i.e. there does not exist a set {aj }j �=i such that 

∑
j �=i aj = 1 and

∀ω ∈ � : e(v(i|ω)+ζi )/λ =
∑
j �=i

aj e
(v(j |ω)+ζj )/λ, (8)

then quotas and subsidies are behaviorally equivalent, i.e. for any q there exists S, such that, in 
the problem with subsidies S, q is the unique vector of optimal unconditional choice probabilities 
and optimal conditional choice probabilities in problems with quotas and subsidies coincide.

Proof. See Appendix A.4. �
Let us note, that condition (8) is a stronger version of the affine independence condition (see 

Matějka and McKay 2015; Caplin and Dean 2013). For example, in a binary choice case affine 
independence requires that the values of the candidates are not the same in all states of the world, 
while condition (8) requires that the values do not differ by a state-independent constant in all 
states of the world. In addition, the results of Propositions 3 and 4 are much more sensitive to the 
functional form of information cost than the results of Proposition 2.

7 In Appendix C we provide a solution for a binary example with subsidies. We show that while the behavior of the 
manager under quotas and subsidies is the same, the utility of the manager is different.
9
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4. Effect of quotas on conditional choice probabilities

So far we have analyzed the manager’s problem for a given level of quota. In this section, we 
analyze the features of conditional probabilities which the social planner can induce by quotas. 
We start by stating a technical lemma which we apply later in the section.

Lemma 1. For any vector of weighting coefficients β ∈ [0, 1]N , such that 
∑N

i=1 βi = 1, there 
exists a vector of quotas q ∈ [0, 1]N , such that 

∑N
i=1 qi = 1, which induces the following choice 

probabilities as a solution to the RI problem with quotas q

∀i ∈ {1, ...,N}, ω ∈ � : P(i|ω) = βie
v(i|ω)/λ∑N

j=1 βj ev(j |ω)/λ
. (9)

Proof. See Appendix A.5. �
Lemma 1 establishes an important feature of quotas: for any distribution of states of the world 

the social planner can implement a vector of quotas such that the manager’s behavior replicates 
the behavior of the unconstrained RI manager with any prior beliefs. Now we consider two 
situations in which implementing such a quota is optimal.

4.1. Fair quota

The original goal of affirmative action was, and for many policies still is, to ensure that can-
didates are “treated [fairly] during employment, without regard to their race, creed, color, or 
national origin” (John F. Kennedy, 1961). In terms of our model this goal is to ensure that the 
probability of a certain worker being hired does not depend on group identity and depends only 
on the job-relevant characteristics of candidates. In this section, we show that there exists a quota 
that achieves this goal.

Formally, the solution to the standard RI maximization problem is

∀i ∈ {1, ...,N}, ω ∈ � : PU(i|ω) = PU(i)ev(i|ω)/λ∑N
j=1 PU(j)ev(j |ω)/λ

, (10)

where PU(i) corresponds to the bias towards hiring a candidate from group i. Such choice 
probabilities may result in a situation in which v(i|ω) = v(j |ω) for some i �= j , ω ∈ �, but 
PU(i|ω) > PU(j |ω) just because a candidate i comes from a group that seems a priori better.

The goal of the social planner is to make choice probabilities depend on the realized values 
only, i.e. eliminate PU(i) on the right-hand side in equation (10). The affirmative action policy 
of such a social planner results in equal chances of being hired for candidates with the same 
productivity.

One policy that aspires to achieve this goal is a blind or de-identified approach to reviewing 
candidates (Goldin and Rouse, 2000). In practice, however, it is not always possible to fully 
hide the group identifier, since it can be approximated by other information, which can lead to 
lower quality of the choice (see, for example, Ray and Sethi (2010) and Antonovics and Backes 
(2014) on the adverse effects of color-blind affirmative action). Moreover, such policies can have 
unexpected results and lower the representation of the discriminated group if there exists positive 
discrimination (Hiscox et al., 2017).
10
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Proposition 5 states that the social planner can choose such a quota, which we call fair,
that makes conditional choice probabilities dependent on candidates’ job-relevant characteris-
tics only. Therefore, the resulting choice outcomes with a fair quota are as if there is a blind or 
de-identified policy. At the same time, by using a fair quota the social planner can eliminate the 
bias, while keeping the information about the group identity.

Proposition 5. There exists a vector of quotas q and a function p : R × RN−1 → (0, 1) such 
that p(v, v) is increasing in v and optimal conditional choice probabilities in the RI manager 
problem with quotas q do not depend on the candidate’s identity i ∈ {1, ..., N} but only on the 
candidates’ values:

∀i ∈ {1, ...,N}, ∀ω ∈ � : P(i|ω) = p(v(i|ω),v(ω)),

where v(ω) = {v(j |ω)}j �=i .

Proof. According to Lemma 1, there is a vector of quotas which induces the following choice 
probabilities

∀i ∈ {1, ...,N}, ω ∈ � : P(i|ω) = ev(i|ω)/λ∑N
j=1 ev(j |ω)/λ

. (11)

Choice probabilities (11) depend on the candidates’ values only. �
4.2. Inaccurate priors

Usually the literature highlights two types of discrimination: taste-based discrimination 
(Becker, 1957) and statistical discrimination (Phelps, 1972). Without any additional assumptions, 
the rational inattention theory allows us to model the latter type, which is typically assumed to 
be driven by limited information about the particular candidate’s characteristics and correct be-
liefs about the group distributions of the relevant outcome. At the same time, people often have 
inaccurate beliefs about the performance distributions of particular groups (Bohren et al., 2020). 
Such misperceptions can not only increase discrimination, but are also harmful for the manager, 
since she would acquire information in a sub-optimal way and choose candidates with lower 
expected productivity. In this section, we show that the social planner, who knows the correct 
distribution of productivities within and between different groups, can implement a quota that 
induces the manager to behave as if she also has correct beliefs.

In terms of our model, misperception means that the manager has a wrong prior: she believes 
that the distribution of possible states of the world is μW ∈ �(�), (the superscript “W ” stands for 
“wrong”) while in reality this distribution is μ ∈ �(�). Such an incorrect belief, if the choice of 
the manager is unconstrained, results in conditional choice probabilities PW(i|ω). The optimal 
choice probabilities of a manager with a correct belief are PU(i|ω).

The social planner introduces a vector of quotas q. The quota enters the manager’s maximiza-
tion problem as a binding constraint. The manager chooses the information acquisition strategy 
given her beliefs and quota, and commits to a choice rule which, in the manager’s opinion, will 
result in the required unconditional choice probabilities. However, since the manager has incor-
rect beliefs, such an information acquisition strategy results in choice probabilities which are 
different from the intended, and the constraint is not actually satisfied. That is, the vector of quo-
tas corresponds not to actual choice probabilities but to the manager’s belief about them. At the 
11
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same time, the social planner, who knows the true distribution and wrong belief of the manager, 
can easily verify whether the hiring strategy has been adjusted or not. Over time, the manager, of 
course, realizes that the choice probabilities do not satisfy the constraint and updates her belief. 
We focus on the short term effect of the quota and do not model the process of belief updating.

We consider the following possible goal of the social planner – to “de-bias” the hiring man-
ager. That is, the social planner wants to make conditional choice probabilities appear as if the 
manager has correct beliefs. More formally, to make P(i|ω) = PU(i|ω) for all i ∈ {1, ..., N}, 
ω ∈ �. Proposition 6 states that the social planner can choose a quota that achieves this goal. It 
is important to note that a quota is not simply qi = PU(i), ∀i ∈ {1, ..., N}, but is adjusted to the 
prior of the manager.

Proposition 6. For any misperceived distribution of possible states of the world μW ∈ (0, 1)

there exists such q which induces

∀i ∈ {1, ...,N}, ∀ω ∈ � : P(i|ω) = PU(i)ev(i|ω)/λ∑N
j=1 PU(j)ev(j |ω)/λ

= PU(i|ω),

where {PU(i|ω)}i,ω are conditional choice probabilities of a manager with the correct prior 
belief.

5. Example with two groups of candidates

In this section, in order to illustrate the logic of the model, we consider a simple example 
with two groups of candidates. We then use this setup and analyze the situation in which the 
social planner wants to maximize the expected value of the chosen candidates without taking 
into account the information costs of the manager.

5.1. Setup

The manager chooses between two candidates from two different social groups, i ∈ {1, 2}. 
There are two states of the world, ω ∈ {1, 2}. For simplicity, the type 1 candidate is the safe 
choice that always has the constant value v(1) = v(1|1) = v(1|2) = C. The type 2 candidate is 
the risky choice, which can take values v(2|1) = 0 with the probability b and v(2|2) = 1 with the 
probability 1 − b. In a labor market context, we can assume that the share b of workers from a 
category 2 has low productivity, while the share 1 − b has high productivity. These probabilities 
(or shares) are prior of the manager and she does not know what the realization of the state 
of the world is. The manager has an opportunity to acquire some costly information about the 
realization.

The manager’s choice is restricted in that, on average, the share q of hired candidates should 
be type 2 (risky) and share 1 − q of chosen candidates should be type 1 (safe). In terms of our 
model the manager has restrictions on unconditional choice probabilities.

To solve the problem we must find conditional probabilities P(i|ω). We show in Appendix B
that the solution is

P(2|0) = −b − q + (b + q − 1)e
1
λ +

√
(b + q − (b + q − 1)e

1
λ )2 + 4q(be

1
λ − b)

2(be
1
λ − b)

,

P(2|1) = q − bP(2|0)
.

1 − b

12
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Fig. 1. Amount of information as a function of b and λ = 0.5, C = 0.5. The green curve is for the standard RI problem 
and the red curves are for the quoted RI problem: the solid curve is for q = 0.5, the dotted curve for q = 0.75 and the 
dashed curve for q = 0.25. (For interpretation of the colors in the figure(s), the reader is referred to the web version of 
this article.)

It is worth noticing that in the formulas above conditional choice probabilities P(2|0) and 
P(2|1) do not depend on the value of the safe candidate C, unlike in the unconstrained RI prob-
lem. There are two intuitive explanations for this. First, it follows from Proposition 3 that the 
required unconditional choice probabilities can be achieved by subsidies. In this example it is 
enough to subsidize (or put a fine on) candidates from the safe group, making its value for the 
firm equal to some C̃(q), which, of course, does not depend on the initial C. The second intu-
itive reason is as follows. Whereas an unrestricted manager is interested in the relative payoffs 
of hiring candidates from different groups in the same state, a quota-bounded manager compares 
the relative payoffs of hiring candidates from the same group in different states.

For a given set of parameters, Fig. 1 shows the expected reduction in entropy as a function 
of b. In the standard RI problem, when b is close to 0 or 1 the manager decides not to process 
information and selects one of the candidates with certainty. However, when the manager is 
forced to fulfill the quota, she always acquires information, and hence there are no non-learning 
areas. For example, when b is close to 1, she is forced to choose a risky candidate with positive 
probability, and it is profitable to acquire information in order to choose the risky candidate with 
high value rather than pick a random candidate from risky group.

At the same time, the quota-bounded manager can acquire less information than in the 
standard RI problem (Fig. 1). Accordingly, the effect of the quota on the amount of acquired 
information is ambiguous.

We now explore how the quota affects the expected value of the chosen candidates. In terms 
of the labor market this question can be restated in the following way: does a quota necessarily 
mean that the expected value (or productivity) of the hired workers will fall? The definition of 
the expected value of the chosen risky candidate can be found below.

Definition. The expected value of the chosen risky candidate is (1−b)P(2|1)
P(2)

. This is the ratio of 
the probability of the chosen risky candidate being of high value to the probability of choosing 
any risky candidate.

Fig. 2 illustrates that the expected value of the chosen risky candidate is higher (lower) when 
the quota on it is smaller (larger) than the unconditional probability of choosing it in the standard 
RI problem.
13
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Fig. 2. The expected value of the risky candidate conditional on being chosen as a function of b and λ = 0.5, q = 0.5, 
C = 0.5. The green curve is for the standard RI problem and the red curve is for the quoted RI problem.

5.2. Value maximizing quota

We follow Lipnowski et al. (2020) and consider the following problem. The social planner 
maximizes the expected value of the chosen candidate and does not take into account the cost of 
information. This is reasonable, for instance, if positive production externalities exist. However, 
while the manager is making hiring decisions she may not take these externalities into account. 
Thus, the maximization problem of the manager and the social planner (organization, industry as 
a whole, or government) may differ. However, in contrast to Lipnowski et al. (2020), in our case 
the social planner chooses the optimal quotas q and not the information structure available to the 
manager. The maximization problem is

max
q

{
N∑

i=1

∑
ω∈�

v(i|ω)P(i|ω,q)μ(ω)

}
,

where P(i|ω, q) is a solution to the RI problem with the quota q.
We refer to the solution of this problem as a Value maximizing quota. In contrast to informa-

tion filtering proposed by Lipnowski et al. (2020), a quota allows the social planner to increase 
the expected value of the chosen candidate even when the state is binary.

Fig. 3 illustrates the solution to the social planner’s problem as a function of b, and λ = 0.5, 
C = 0.5. When the social planner maximizes the expected value of chosen alternatives, there are 
still non-learning areas, but they are smaller than in the standard RI problem. The reason for the 
presence of the non-learning areas is as follows. Consider the situation in which b is small, i.e. the 
probability of the risky candidate being good is high and the manager chooses him with certainty 
without acquiring any information. When the non-trivial quota is implemented, the manager will 
acquire some information in order to find out whether the risky candidate is good or bad, but the 
improvement in the expected value of chosen risky candidates would not compensate for the loss 
of good risky candidates that were mistakenly rejected. Therefore, the social planner prefers not 
to constrain the manager, or, in other words, he prefers to implement the quota that would force 
the manager to always choose a risky candidate – the same action that the manager would take 
without any constraints. Similar logic applies when the probability of the bad state is high.

Outside these non-learning areas, the social planner induces the manager to acquire more 
information than in the standard RI problem (Fig. 5), and hence increases the expected value 
of the chosen candidate (Fig. 4). Thus, in this example, it is optimal to establish a quota that is 
14
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Fig. 3. Optimal quota as a function of b and λ = 0.5, C = 0.5. The green curve is for the standard RI problem and the 
red curve is for the quoted RI problem.

Fig. 4. The expected value of the chosen candidates as a function of b and λ = 0.5, C = 0.5. The green curve is for the 
standard RI problem and the red curve is for the quoted RI problem.

Fig. 5. Amount of information as a function of b and λ = 0.5, C = 0.5. The green curve is for the standard RI problem 
and the red curve is for the quoted RI problem.

higher (lower) than the unconditional probability in the standard RI problem when the state is 
more likely to be bad (good).8

8 In our working paper we provide an example when the social planner has limited information about the distribution 
of alternatives’ values. In this situation, setting a quota may decrease the expected value of the chosen candidates.
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6. Conclusion

In this paper, we study the optimal behavior of a RI manager who is forced to fulfill quotas 
when making a choice from a discrete menu. Whilst throughout the paper we have used labor 
market settings to illustrate how quotas can influence the manager’s attention allocation, the 
proposed model can also be used to analyze the effect of quotas in other areas. For example, the 
model in Section 5.1 can be applied to analyze financial interventions. Consider a situation in 
which the agent manages a financial portfolio and chooses between risky and safe assets. The 
financial regulator wants to increase the proportion of safe assets in the agent’s portfolio. Thus, 
the regulator imposes a quota. This intervention can lead to higher screening efforts by the agent, 
and hence to the more profitable and diversified portfolio.

The model can also be applied to analyze the effect of quotas that are nowadays used in many 
mobile applications. For example, in many peer-to-peer ride sharing applications, the driver does 
not know some details of the order before accepting it. In addition, she faces a quota on the 
number of orders that she can reject. The primary goal of such quotas is to ensure that drivers 
accept a sufficient number of orders that may not be as profitable for her as some other orders. 
This restriction forces the driver to calculate the benefits and costs of accepting an order based 
on the distance, road condition, traffic congestion, etc. At the same time, such a policy can force 
the driver to switch to a competing platform. Our model can be used to find the optimal quota 
that will be beneficial for the platform and not too restrictive for the drivers.
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Filip Matějka for excellent supervision and patient guidance. Pietro Ortoleva, two anonymous 
referees and the Associate editor made very helpful comments that greatly improved the paper. 
All remaining errors are our own.

Appendix A. Main proofs

A.1. Proposition 1

We use the Karush-Kuhn-Tucker theorem in order to find optimal choice probabilities. The 
Lagrangian of the manager’s problem can be written as

N∑
i=1

∑
ω∈�

v(i|ω)P(i|ω)μ(ω) − λ

(
−

N∑
i=1

P(i) logP(i) +
N∑

i=1

∑
ω∈�

P(i|ω) logP(i|ω)μ(ω)

)

+
∑

ξi(ω)P(i|ω)μ(ω) −
∑

ψ(ω)(

N∑
P(i|ω) − 1)μ(ω)
ω∈� ω∈� i=1
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−
N∑

i=1

ϕi(
∑
ω∈�

P(i|ω)μ(ω) − qi),

where ψ(ω), ξi(ω) and ϕi ∈ R+ are Lagrange multipliers.
The first order condition with respect to P(i|ω) is

v(i|ω) + ξi(ω) − ψ(ω) + λ(logP(i) − logP(i|ω)) − ϕi = 0. (12)

Let us first show that P(i|ω) > 0 for all i ∈ {1, ..., N}, ω ∈ �. Suppose to the contrary that 
P(i|ω) = 0. Then the term −λ logP(i|ω) goes to infinity. The only terms which can balance 
it in order to make the equation (12) hold are ψ(ω) and ϕi . Thus, either ψ(ω) or ϕi goes to 
infinity. P(i|ω) cannot be zero for all ω ∈ �. That is, there exists a state of the world ω′ in which 
P(i|ω′) > 0. In this state of the world ξi(ω

′) = 0 and the first order condition is

v(i|ω′) + λ logP(i) − λ logP(i|ω′) − ψ(ω′) − ϕi = 0.

Therefore ϕi cannot go to infinity because there is no other term which can balance it. Thus, 
ψ(ω) goes to infinity. P(i|ω) cannot be zero for all i ∈ {1, ..., N}. That is, there exists option j
such that P(j |ω) > 0. The first order condition for this option is

v(j |ω) + λ logP(j) − λ logP(j |ω) − ψ(ω) − ϕj = 0.

The last first order condition cannot hold since there is nothing to balance minus infinity of 
−ψ(ω). We have arrived to a contradiction, therefore, P(i|ω) > 0 for all i ∈ {1, ..., N}, ω ∈ �. 
Hence we have ξi(ω) = 0 and the first order condition (12) can be rearranged to:

P(i|ω) = P(i)e(v(i|ω)−ψ(ω)−ϕi)/λ. (13)

Plugging (13) into (2), we obtain:

eψ(ω)/λ =
N∑

i=1

P(i)e(v(i|ω)−ϕi)/λ,

which we again use in (13) and find:

P(i|ω) = P(i)e(v(i|ω)−ϕi)/λ∑N
j=1 P(j)e(v(j |ω)−ϕj )/λ

.

Finally, using (5) we obtain:

P(i|ω) = qie
(v(i|ω)−ϕi)/λ∑N

j=1 qj e
(v(j |ω)−ϕj )/λ

. (14)

The uniqueness of the optimal conditional choice probabilities and the sufficiency follow from 
the fact that the maximand in the RI problem with quotas is a strictly concave function, since the 
payoffs are linear in choice probabilities and the cost is strictly convex (Theorem 2.7.2 in Cover 
and Thomas 2012).
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A.2. Proposition 2

First, we relax the condition on the form of the cost function and prove a more general result. 
In particular, let κ(P) be any posterior separable attention cost function (Definition 2 in Caplin et 
al. 2021). The properties of posterior-separable cost functions guarantee that decision problems 
with such attention costs can be solved with the method of Lagrange multipliers. Proposition 7
provides conditions under which the RI manager with a posterior-separable cost function always 
acquires information.

Proposition 7. If (i) v(i|ω) − v(j |ω) is not constant across states ∀i, j ∈ {1, ..., N} and i �= j , 

and (ii) ∂κ(P)
∂P(i|ω)

∣∣∣
P(i|ω)≡P(i)

= 0 for all i ∈ {1, ..., N}, ω ∈ �, when P(i) > 0, then the RI manager 

with quotas always acquires information.

Proof. Let us assume the opposite. If the manager does not acquire information, then con-
ditional choice probabilities are state-independent and coincide with quotas at the optimum 
P(i|ω) ≡ Pi ≡ qi for all i ∈ {1, ..., N}, ω ∈ �. We use the Karush-Kuhn-Tucker theorem in 
order to analyze the optimal choice probabilities. The Lagrangian of the manager’s problem can 
be written as

N∑
i=1

∑
ω∈�

v(i|ω)P(i|ω)μ(ω) − λκ(P)+

+
∑
ω∈�

ξi(ω)P(i|ω)μ(ω) −
∑
ω∈�

ψ(ω)(

N∑
i=1

P(i|ω) − 1)μ(ω)

−
N∑

i=1

ϕi(
∑
ω∈�

P(i|ω)μ(ω) − qi),

where ψ(ω), ξi(ω) and ϕi ∈R+ are Lagrange multipliers.
The first order condition with respect to P(i|ω) is

v(i|ω) + ξi(ω) − ψ(ω) − λ
∂κ(P)

∂P(i|ω)
− ϕi = 0. (15)

Let us show that the choice probabilities which coincide with the quotas cannot satisfy equa-

tion (15). Since qi > 0, ξi(ω) = 0, and, according to condition (ii), ∂κ(P)
∂P(i|ω)

∣∣∣
P=q

= 0 for all 

i ∈ {1, ..., N}, ω ∈ �. This leaves

v(i|ω) − ψ(ω) − ϕi = 0.

The same holds for all other options. Therefore,

v(i|ω) − ψ(ω) − ϕi = v(j |ω) − ψ(ω) − ϕj .

Or

v(i|ω) − v(j |ω) = ϕi − ϕj .

This equation cannot hold for all realizations of ω. This is because the LHS of the above equation 
is state-dependent, while the RHS is state-independent, which contradicts condition (i). �
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The expected reduction in Shannon’s entropy cost function is a posterior-separable cost func-
tion which satisfies the condition (ii) in Proposition 7. Therefore, the case in Proposition 2 is a 
special case of Proposition 7.

A.3. Proposition 3

For a given vector of quotas q there exists a vector of Lagrange multipliers ϕ which corre-
sponds to the optimal choice probabilities for the problem with quotas. Then, for a given vector 
of quotas, we can construct a vector of subsidies S = −ϕ. In a problem with such a vector of 
subsidies, the conditional choice probabilities

∀i ∈ {1, ...,N} : PS(i|ω) = qie
(v(i|ω)+Si)/λ∑N

j=1 qj e
(v(j |ω)+Sj )/λ

are optimal, since, by construction

∀i ∈ {1, ...,N} : qi =
∑
ω∈�

PS(i|ω)μ(ω),

hence, the conditions of Proposition 1 of Caplin et al. (2019) are satisfied, and PS is a vector 
function of optimal conditional choice probabilities for the problem with subsidies.

A.4. Proposition 4

The condition (8) secures that the solution to the problem with subsidies is unique and there 
does not exist another optimum due to Lemma S2 from the online Appendix to Matějka and 
McKay (2015). The rest follows from Proposition 3.

A.5. Lemma 1

We start the proof by stating a lemma, which appears to be useful.

Lemma 2. Vector ϕ, which appears in the solution for the RI problem with subsidy q, is contin-
uous in q.

Proof. The idea of the proof is the following. We write an equation which provides an implicit 
function between q and ϕ and show that the conditions of implicit function theorem are satisfied, 
so ϕ is a continuously differentiable function of q, and thus, continuous.

Without loss of generality we normalize 
∑N

i=1 ϕi to some constant c and assume that λ = 1. 
Let us consider the following function:

F(q,ϕ) = q −E

[
q ◦ ev−ϕ

qT ev−ϕ

]
+ iT ϕi − ci.

Here “◦” denotes element-wise multiplication, qT is the transpose of vector q, ev−ϕ is a 
vector with elements evi−ϕi , i is a N -dimensional vector with all elements equal to 1, qT ev−ϕ

is a scalar product. This function, if we consider the equality F(q, ϕ) = 0, provides an implicit 
function between q and ϕ. Equality q − E 

[
(q ◦ ev−ϕ)/(qT ev−ϕ)

] = 0 is derived by plugging 
equation (6) into equation (5) and iT ϕi − ci = 0 is the normalization condition 

∑N
ϕi − c = 0.
i=1
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If we show that ∇ϕF is invertible, we can use the implicit function theorem, and thus prove 
that q → ϕ is a continuously differentiable correspondence. It is easy to show that

∇ϕF = E
[
diag(Q) − QQT

]
+ iiT ,

where Q = q◦ev−ϕ

qT ev−ϕ . E 
[
diag(Q) − QQT

]
has rank N − 1 and is positive semi-definite (PSD).9

Then the matrix

G = E
[
diag(Q) − QQT

]
+ iiT

is PSD. That is so since

zT Gz = E
[
zT (diag(Q) − QQT )z

]
︸ ︷︷ ︸

≥0

+ (zT i)2︸ ︷︷ ︸
≥0

≥ 0.

A PSD matrix has full rank if and only if it is positive definite (PD). That is, we would like 
to show that zT Gz �= 0. Let us prove it by contradiction. Let us assume the opposite: zT Az = 0. 
Then zT (diag(Q) − QQT )z = 0. Since the dimensionality of the kernel of diag(Q) − QQT

is one, the solution which has the form z = αi, α �= 0 is the only possible one. But in this case 
(zT i)2 = α2(iT i)2 = α2N2 > 0, since α �= 0.

Therefore, the matrix G is PD, and thus it has full rank. We can apply an implicit function 
theorem, and thus ϕ is continuous in q. �

Let us now continue the proof. The idea of the proof is the following. First, we consider a 
mapping A : q → (β ◦ eϕ)/(βT eϕ), where ϕ is a vector from solution (6) and show that such 
mapping has a fixed point. Second, we show that the equation which determines the fixed point 
coincides with a condition which is equivalent to equation (9), thus proving the existence of quo-
tas q which induce desired choice probabilities. Throughout the proof, without loss of generality, 
we assume that λ = 1.

Let us consider the following mapping A : [0, 1]N → [0, 1]N :

A : q → β ◦ eϕ

βT eϕ
,

where ϕ is a vector of Lagrange multipliers from equation (6).
Let us show that mapping A has a fixed point. According to Brouwer’s fixed point theorem, 

there exists a fixed point of a continuous mapping of a compact convex set to itself.10 The con-
ditions of the theorem are satisfied, since the unit simplex in N -dimensional Euclidean space is 
compact and convex, (β ◦ eϕ)/(βT eϕ) clearly belongs to the unit simplex for any ω ∈ �, map-
ping A is continuous in q, since ϕ is continuous in q (Lemma 2), and the vector of generalized 
logit choice probabilities is continuous in ϕ.

Let us show that the equation which determines the fixed point for mapping A and the equation 
which determines the quota from Proposition 1 are equivalent. The fixed point for mapping A is

A(q) = q = β ◦ eϕ

βT eϕ
,

9 See, for example, Fosgerau and Nielsen 2021.
10 It is important to notice that Brouwer’s fixed point theorem does not require the mapping to be surjective.
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which can be rewritten as

logqi = logβi + ϕi − log(

N∑
j=1

βj e
ϕj ), ∀i ∈ {1, ...,N}. (16)

In order to satisfy equation (9), the vector q should be chosen to satisfy

∀i ∈ {1, ...,N} : P(i|ω) = qie
v(i|ω)−ϕi∑

j qj e
v(j |ω)−ϕj

= βie
v(i|ω)∑

j βj ev(j |ω)
, ∀ω ∈ �.

The latter equation does not change if we multiply the nominator and denominator of the LHS 
by 

∑N
j=1 βj e

ϕj . Therefore,

∀i ∈ {1, ...,N} : qie
v(i|ω)−ϕi

∑N
j=1 βj e

ϕj∑
j qj e

v(j |ω)−ϕj
∑N

j=1 βj e
ϕj

= βie
v(i|ω)∑

j βj ev(j |ω)
, ∀ω ∈ �.

One of the possibilities of satisfaction of the last equation is

∀i ∈ {1, ...,N} : qie
v(i|ω)−ϕi

N∑
j=1

βj e
ϕj = βie

v(i|ω), ∀ω ∈ �,

which implies

∀i ∈ {1, ...,N} : logqi = logβi + ϕi − log(

N∑
j=1

βj e
ϕj ). (17)

The latter equation coincides with equation (16) and, as we showed earlier, equation (16) has 
a solution. Thus, there exists a quota q that induces choice probabilities (9).

Appendix B. Solution for the example with two candidates

In order to find conditional probabilities P(i|ω) = qie
(v(i|ω)−ϕi )/λ∑N

j=1 qj e
(v(j |ω)−ϕj )/λ we must find ϕi . Ac-

cording to Proposition 3 we can find a vector of subsidies that induces the same behavior, and 
hence set S1 = ϕ1 = C. Therefore, the only parameter that we need to find is ϕ2. Probabilities 
must satisfy the equation (5):

q = qe(−ϕ2)/λ

qe(−ϕ2)/λ + (1 − q)
b + (1 − b)

qe(1−ϕ2)/λ

qe(1−ϕ2)/λ + (1 − q)
.

Solving this equation for ϕ2 and plugging it into P(2|0) yields two solutions:

P(2|0) ∈ {−b − q + (b + q − 1)e
1
λ +

√
(b + q − (g + q − 1)e

1
λ )2 + 4q(be

1
λ − b)

2(be
1
λ − b)

,

−b − q + (b + q − 1)e
1
λ −

√
(b + q − (b + q − 1)e

1
λ )2 + 4q(be

1
λ − b)

2(be
1
λ − b)

}.

The solution to the manager’s problem should be positive. Only the first root is positive. This is 
so since the denominator 2(be

1
λ −b) is positive. For the root to be positive, the nominator should 
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be positive. The second root is negative since 4q(be
1
λ − b) is positive, so the square root is larger 

than the term in front of the square root. For a similar reason, the first root is positive.
That is, the solution to the manager’s problem is

P(2|0) = −b − q + (b + q − 1)e
1
λ +

√
(b + q − (b + q − 1)e

1
λ )2 + 4q(be

1
λ − b)

2(be
1
λ − b)

and

P(2|1) = q − bP(2|0)

1 − b
.

Appendix C. Details of the solution for the example with two candidates: subsidies

We use the example from Section 5.1, but now the social planner sets up a subsidy for the 
risky candidate: the manager receives extra payment of S if she chooses the risky candidate. In 
this case, the solution has the standard modified multinomial logit form but with the value of the 
risky candidate increased by S. Namely,

P(2|0) = P(2)eS/λ

P(2)eS/λ +P(1)eC/λ

P(2|1) = P(2)e(1+S)/λ

P(2)e(1+S)/λ +P(1)eC/λ
.

In order to compare the manager’s behavior under both policies we need to find a level of 
subsidies for which the risky candidate would be chosen by the manager with the required prob-
ability q:

(1 − b)P(2|1) + bP(2|0) = q.

The unconditional probabilities in the case of the manager’s problem with subsidies are as 
follows:

P(2) = max{0,min{1,
−eC/λ(−e(1+S)/λ + eC/λ − beS/λ + be(1+S)/λ)

(e(1+S)/λ − eC/λ)(−eS/λ + eC/λ)
}}

P(1) = 1 −P(2).

Fig. 6 shows the optimal subsidy that is necessary in order to equalize the unconditional 
probability of choosing the risky candidate to 0.5 as a function of b.

We see that for small b the social planner sets a financial penalty for choosing the risky 
candidate. That is because the risky candidate is likely to be productive and the manager would 
prefer to choose it more often than in half of the cases. In contrast, if b is high, the social planner 
supports the choice of the risky candidate by establishing a positive subsidy.

For high b the utility of the firm in the case of subsidies is higher than in the case of quotas 
(Fig. 7). Therefore, one can speculate that it is impossible to extract all subsidies from the firm 
afterwards and hence it is more beneficial for firms to lobby for subsidies rather than quotas.
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Fig. 6. Optimal subsidy as a function of b and λ = 0.5, q = 0.5, C = 0.5.

Fig. 7. Utility of the manager as a function of b and λ = 0.5, q = 0.5, C = 0.5. The red curve is for the quoted RI problem 
and the brown curve is for the RI problem with subsidies.

Appendix D. Details of the solution for the model with non-binding quotas

Let us assume that there are N alternatives and there is only one restriction on unconditional 
probabilities: P(1) = q . Accordingly, this constraint implies that 

∑N
j=2 P(j) = 1 − q . Then the 

Lagrangian of the manager’s problem described in Section 3.2 is as follows:

N∑
i=1

∑
ω∈�

v(i|ω)P(i|ω)μ(ω) − λ

(
N∑

i=1

P(i) logP(i) +
N∑

i=1

∑
ω∈�

PU(i|ω) logPU(i|ω)μ(ω)

)

−
∑
ω∈�

ψ(ω)(

N∑
i=1

P(i|ω) − 1)μ(ω) − ϕ1(
∑
ω∈�

P(1|ω)μ(ω) − q)

− ϕ2(

N∑
j=2

∑
ω∈�

P(j |ω)μ(ω) − 1 + q),

where ψ(ω), ϕ1, and ϕ2 are Lagrange multipliers. The first order condition with respect to 
P(1|ω) is:

v(1|ω) − ψ(ω) + λ(logP(1) − logP(1|ω)) − ϕ1 = 0,
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and with respect to P(j |ω) is:

v(j |ω) − ψ(ω) + λ(logP(j) − logP(j |ω)) − ϕ2 = 0.

Following the same procedure described in Section 3.2 this can be rearranged to:

P(1|ω) = qe(v(1|ω)−ϕ1)/λ∑N
j=2 P(j)e(v(j |ω)−ϕ2)/λ + qe(v(1|ω)−ϕ1)/λ

,

and

P(j |ω) = P(j)e(v(j |ω)−ϕ2)/λ∑N
j=2 P(j)e(v(j |ω)−ϕ2)/λ + qe(v(1|ω)−ϕ1)/λ

.

Therefore, the solution to the problem will be similar to that described in Section 3.2. The 
only difference is that now, for all alternatives for which the quota is not binding and for which 
P(j) > 0, the additive state-independent component ϕ2 is the same. This logic extends to any 
situation in which not all quotas are binding.
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