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lection where juniors value both the identity and perceived quality of their
mentors (seniors). A preference for homophily results in the persistence
of underrepresentation, suggesting intervention is needed. However, if an
abrupt quota causes a large decrease in the perceived quality of underrepre-
sented seniors, then underrepresented juniors of high talent will select out
of the profession, causing a permanent (real) quality difference. Encourag-
ingly, we show that gradual reform—while decreasing perceived quality in
the short term—enables a transition to equal representation and equal quality
in the long term. We discuss the implications of our analysis for commonly-
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1 Introduction

The persistent underrepresentation of women and minority groups in many high-
skilled professions is a well-documented phenomenon, and has led to an active
policy debate over how to tackle underrepresentation.1 While certain pundits
and scholars have argued against the use of quotas and affirmative action to ad-
dress underrepresentation on the basis that it introduces a stigma of lower quality
among underrepresented professionals (see for example Robin, 2019 on Supreme
Court Justice Clarence Thomas), it is unclear whether this argument outweighs
the clear benefit of increasing representation and diversity in high-skilled profes-
sions. Importantly, the stigma argument only considers a static perspective and
largely ignores the dynamic arguments for increased representation. A large em-
pirical literature has documented the importance of role models in the decision of
labor-profession entrants to pursue a specific career, suggesting that affirmative
action today may result in a more representative workforce tomorrow (see Porter
and Serra, 2020, and Riise et al., 2022 for an overview). Therefore, any potential
stigma associated with quotas may be transitory as a profession moves towards
equal representation.

To address the trade-off between increased representation and perceived qual-
ity, we analyze identity-based hiring quotas in a formal dynamic model and are
thus able to provide additional structure to this debate. Specifically, we provide
insight as to when quotas will result in a transition to a steady state with equal
representation and equal quality in the long term. We find that stigma and lower
perceived quality is not an argument against quotas per se, but that it can have
important implications for how quotas are implemented. Specifically, if a quota is
implemented in a given profession and causes a large shift in the relative perceived
quality, then it can cause an entrenched (real) quality difference as high-talent ju-
niors of the underrepresented type select out of the profession. However, as long

1See for example Auriol et al. (2022) for global evidence from the academic profession for
economists and Wallon et al. (2015); European Commission (2019) for a overview of the pol-
icy debate.
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as perceived quality is proportionate to the size of the implemented quota, then
gradual reform results in a transition to equal representation and equal quality.

In our analysis, we follow the example of Athey et al. (2000) and Müller-
Itten and Öry (2022) and consider a setting where mentorship plays a key role
both in the development of quality, and where potential career entrants (juniors)
value both the identity and quality of their mentor.2 Specifically, we incorporate a
preference for identity-homophily into an overlapping generations (OLG) model
and show that, in this setting, underrepresentation is persistent. This is the result of
a cycle where, due to the relative lack of seniors of the same identity type, juniors
of the under-represented identity disproportionately select out of the profession.
This cycle causes persistent underrepresentation at the senior level and illustrates
the need for policy intervention to address underrepresentation.

We first consider a 1:1 quota on juniors as a way of correcting for underrep-
resentation at the senior level. However, we find that a quota on juniors does not
solve the problem of underrepresentation due to an adverse selection problem:
while a quota on juniors mechanically equalizes representation at the junior level,
it does not increase the number of high-talent juniors of the underrepresented type,
and therefore may not lead to an increase in the number of seniors of the under-
represented type.

Next we consider quotas for hiring seniors of the under-represented type as a
direct approach to addressing underrepresentation. Conceptually, we assume that
quotas do not have a direct impact on the quality of seniors—indeed most empir-
ical studies have shown that quotas do not lower quality.3 Instead, studies have
shown that affirmative action and quotas can negatively impact the perceptions

of quality (e.g. Heilman et al., 1992; Coate and Loury, 1993; Fang and Moro,
2011; Leslie, 2014). Accordingly, we consider the case where quotas impact the

2Mentorship is an important factor in many different career areas such as politics, law and academia.
Moreover, identity-homophily is a well-documented fact in some fields of academia (Hilmer and
Hilmer, 2007; Gaule and Piacentini, 2018) and in the judiciary branch (Battaglini et al., 2022).

3For example Besley et al. (2017) show that a quota actually increased the average quality of
politicians in Sweden, a country considered to be one of the most egalitarian in the world. This,
suggests that hiring quotas may in practice serve to address bias.
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perception of career entrants, who associate quotas with lower perceived quality
of seniors of the underrepresented type.

We find that even if quotas do not have a direct impact on quality, perceived
quality may impact real quality through entry decisions of career entrants. Specif-
ically, while identity-based hiring quotas at the senior level mechanically address
underrepresentation, the quality of the implemented steady state depends on the
dynamic structure of the quota. That is, quotas can either result in a transition to
a steady state with equal average quality of seniors of both types, or result in a
transition to a steady-state where high-talent juniors of the underrepresented type
select out of the profession, resulting in a lower average quality of mentors of the
historically underrepresented type.

The transition to an unequal steady-state can occur since, with a preference for
homophily, juniors disproportionately value the quality of seniors of their identity
type. Therefore, if a quota causes a large enough decrease in perceived quality of
seniors of the underrepresented type, then high-talent juniors of the underrepre-
sented type will disproportionately select out of the profession, causing a transi-
tion to a steady state with unequal (real) quality. Our analysis therefore points to
a gradually increasing quota on seniors of the underrepresented type as a way to
ensure a transition to a steady state with equal representation and equal quality.

In addition to the literature on role-models discussed above, our research con-
tributes to the theoretical literature on affirmative action and underrepresentation
(see Fershtman and Pavan, 2021 for an overview). Our work is most closely re-
lated to Athey et al. (2000) and Müller-Itten and Öry (2022), who study quotas
in the context of juniors who value the identity-composition of the mentor pool
and find that quotas may be required to maintain equal or optimal representa-
tion. Arguments for quotas to address underrepresentation are also presented in
Siniscalchi and Veronesi (2020) and Carvalho and Pradelski (2022) using alterna-
tive models of underrepresentation based on a mechanism of, respectively, self-
image bias and in-group norms. We expand on this research by accounting for
the fact that juniors’ career decisions may also depend on the perceived quality-
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composition of the mentor pool, which allows us to address the important trade-off
between representation and quality that is often central to the debate surrounding
affirmative action and quotas. This innovation leads to our novel insight that the
dynamics of quotas matter: in contrast to previous research, we highlight that the
speed of reform is crucial because it can impact whether the profession converges
to equal quality, or to a steady state where high-talent juniors of the underrepre-
sented type select out of the profession.

Lastly, we discuss the implications of our analysis for measures that have been
proposed or implemented for addressing underrepresentation. Our results suggest
that the “cascade model”—a quota at each level of seniority that is equal to the
level of representation at the level below—can be counterproductive since it may
result in a lower perceived quality of underrepresented seniors relative to both a
more gradual transition and to an immediate transition to equal representation. In
contrast, a preference for underrepresented seniors in cases of equal quality avoids
the problem of the cascade model, but can lead to a cycle where representation
is increased in one period and reduced in the next. Therefore, this model may
require an occasional “nudge” to keep the profession on the path towards equal
representation.

2 Theoretical Framework

We consider an OLG setup where each agent lives for two periods. In the first
period each agent is a career entrant and can apply for a junior position in a given
profession which includes on-the-job mentoring by a senior colleague. For short-
ness of the exposition, we will refer to the two levels of positions as juniors and
seniors. Conditional upon being hired after the junior period, he or she becomes
a senior. In each period, the profession consists of a continuous population of
seniors of mass 1. Each senior has the capacity to mentor λ ∈N juniors. There is
also a continuous population of potential juniors of each identity and talent type
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of size N, where N is arbitrarily large.4 Identity and talent is described in more
detail below. For simplicity, we introduce the notation without the time subscript,
t.

Types: Over the life-cycle, each agent i is characterized by a four-dimensional
type (Ii,qi,Qi,oi) where we refer to Ii as the agent’s identity-type, qi, as the talent
of the agent as a junior (i.e., in the first period), Qi the quality of the agent as a
senior (i.e., in the second period) and oi the value of the agent’s outside option.

The identity-type space is binary and each agent i has an identity Ii ∈ {A,B}
that is observable and constant over time. This identity-type can for example be
the agent’s gender or national identity. We denote by MI (respectively mI) the set
of senior (resp. juniors) of identity-type I.

Junior talent is binary, and we denote a junior’s talent by qi ∈ {h, l}. Beyond
own talent being observed, juniors’ talent is partially observed: we assume that
only seniors with a quality greater than some threshold, QH , observe juniors’ tal-
ent. This allows us to account for the fact that juniors with perceived high-talent
may be more likely to match with high-quality mentors.5 Additionally, in the first
stage, juniors have an outside option which is valued at oi = oqi with oh > ol .

Seniors’ quality is continuous, and we denote a seniors’ quality by Q j ∈ [0,1].
Senior quality is public information but it is only realized in the agent’s second
period. We introduce perceived quality, and the impact of quotas on perceived
quality, after our benchmark analysis.

The assumptions of of binary talent of juniors and continuous quality of se-
niors are made for the following reason: As fresh on the profession, the juniors
have not had the time to develop their individual skills to the same extent as the
seniors. The binary, more coarse, assumption for juniors and the continuous, more
nuanced, assumption for seniors reflect this. Furthermore, the organization’s abil-

4This assumption assures that our results are not driven by a limited supply of juniors of a given
identity type.

5For simplicity, we assume that seniors with perceived high-quality observe talent after juniors have
been admitted, rather than in the application stage. The results are qualitatively similar if quality
is observed in the application stage, which implies that juniors with perceived high-talent have a
higher probability of being admitted; however, this complicates the analysis substantially.
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ity to learn more about the junior during job appraisals is also reflected in this
assumption.

In our analysis, two important metrics are the size of the different sets of senior
identity types, which we denote with MI = |MI| and average senior quality for
identity type I, Q̄I . Furthermore, since our analysis will often involve the size of
sets, we use non-bold, italic notation to refer to the size of a set: e.g. MI

Q is the
size of set of seniors of identity-type I and quality Q.

Timing, Choices and Technology: The model consists of three stages: agents
first decide whether to enter this particular profession and apply for a job which
includes on-the-job mentoring. Then, conditional upon entry, juniors are matched
to a senior and realize a senior-quality Qi. Lastly, a mass 1 of juniors are hired as
seniors for t +1. Since Qi is observable and the profession has a strict preference
for quality, the hiring rule consists of an endogenous quality cutoff above which
all seniors are hired (we formally introduce identity quotas in Section 4). While
we explicitly model the decision to enter the industry and apply for a job, our
analysis will focus on characterizing the size of the sets of juniors that enter in
equilibrium: {mA

h ,m
B
h ,m

A
l ,m

B
l }. Therefore, much of the machinery and notation

we introduce here will operate in the background.
In each period, all juniors choose to apply for the job (which includes men-

toring) or not, and all juniors who apply have an equal probability of being hired.
There is a fixed application cost c for applying. This may represent actual mon-
etary costs or the cost of specialized training (e.g. GRE prep, etc.). We use the
notation âi = 1 to denote that i applies for a job, and âi = 0 if i does not apply.
Furthermore, the notation ai = 1 denotes that i obtained a junior position, and
ai = 0 that i did not.

Additionally, each junior m who applies indicates his or her preference over
their preferred senior identity-type, Îm, and are assigned to the set of A seniors or
to the set of B seniors. If an identity type is not over-demanded, then all juniors
who prefer this type are matched to this set of seniors. If one identity type is over-
demanded, then all juniors are randomly allocated over their preferred type and
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the remaining slots in the set of the under-demanded identity type (all juniors are
matched to a senior). After being matched to a set of seniors, the highest quality
seniors with Q j > QH , who observe junior talent, match with high-talent juniors
and the remaining set of juniors are randomly allocated to seniors in their identity
set.

After completing the first-period job/training, all juniors realize their own se-
nior quality, Qi. For high-talent juniors, Qi is a random variable whose distribution
depends on the quality of the senior that mentored them in the first period. First,
juniors who are matched with the highest quality seniors, Qm > QH , Qi is drawn
from a uniform distribution over [0,1] with probability one. For high-talent ju-
niors who are not matched a senior with Qm > QH , Qi is drawn from a uniform
distribution over [0,1] with probability f (Q̄m), where Q̄m is the average quality of
the set of seniors of identity-type m; that is, with probability (1− f (Q̄m)), Qi = 0.6

The function f (Q̄m) maps [0,1]→ [0,1], with f (0) = 0, and is monotonically in-
creasing and differentiable in Q̄m.7

All low-talent juniors realize Qi = 0 with probability equal to one. However,
we assume that low talent juniors do receive a benefit from training: low talent
juniors increase their outside option, and hence their wage, by βQ̄m+c with β> 0.
This is, the benefit to training is a function of the senior quality for both high and
low-talent juniors.8

Payoffs: Agents who do not enter training and low-talent juniors receive a
wage equal to the value of their outside option. High-talent juniors receive a wage

6Formally, Q̄I =
∫ 1

0 QdGI(Q), where GI(Q) is the distribution of senior quality by identity-type and
we set Q̄I equal to 0 if the set of seniors is empty.

7For simplicity we assume that the probability that juniors realize positive senior quality is a func-
tion of the average quality of the group of seniors to which i is matched—this assumption is not
without complete loss of generality, but we note that because juniors value their expected senior
quality, for each function f (Qm) mapping individual senior quality to [0,1] that is monotonically
increasing, there is a monotonically increasing function f (Q̄m) with equivalent expected payoffs.

8Our main results also hold under the assumption that low-talent juniors realize positive senior
quality according to some function f l(Q̄m), where f l(Q̄m) < f (Q̄m) for all Q̄m. However, the
assumption that all low-talent juniors realize Qi = 0 allows us to characterize the dynamics of Q̄
in a relatively straightforward matter, and to more cleanly illustrate our main results.
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equal to their senior quality. Juniors value homophily in their mentor-match as
well as wages, and have the following intertemporal von Neumann Morgernstern
utility function:

ui(wi, âi, Ii, Im
i ) = wi−η11(Ii 6= Im

i )+ âic+(1− âi)oi, (1)

where η ≥ 0 measures the utility from homophily between senior that provides
mentoring and the junior.

Equilibrium and steady state: We consider symmetric period equilibria,
σI

q = Pr(âi = 1|q, I) and {Îm} that maximizes the expected utility given {MI}. We
define a steady state as {MI∗} such that a period equilibrium exists with MI∗

t =

MI∗
t−1.

3 Benchmark Analysis

We begin by analyzing the model without homophily nor with quotas to establish
a benchmark and to build intuition regarding our main results. Since identity is
not directly payoff relevant if η = 0, we first focus on characterizing “identity
neutral” symmetric equilibria where Q̄A

t = Q̄B
t = Q̄t and σA

q,t = σB
q,t = σq,t as the

relevant benchmark.
To simplify the presentation of the analysis, we will first show that it is pos-

sible to define equilibrium entry choices indirectly by characterizing the set of
juniors that enter the profession in equilibrium, {mq,t}. This allows us to focus
on the object of interest—the number of juniors of the different types that enter—
instead of referring directly to the probability of applying for entry (σq,t). To
achieve this, we introduce some additional notation.

Note that conditional upon entry, the probability that a high-talent junior re-
alizes a positive senior quality depends on the quality of the senior that junior is
assigned, Q̄t , which again depends on the size of the set of high-quality seniors,
MH,t , and the size of the set of high-quality juniors, mh,t . Therefore, we intro-
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duce g(Q̄t ,mh,t) to denote the probability of realizing a positive senior quality
conditional on entry (we omit MH,t from the arguments of g(·) due to the straight-
forward relationship between Q̄t and MH,t):

g(Q̄t ,mh,t) =
λMH,t

mh,t
+

(
1−

λMH,t

mh,t

)
f (Q̄t)

g(Q̄t ,mh,t) is increasing in Q̄t , but decreasing in mh,t since an increase in mh,t

implies that the “competition” for high-quality seniors increases.

Period Equilibria

Before characterizing the steady states, we detail period equilibria given average
senior quality, and therefore drop the period notation, t, for the first part of the
analysis. We begin by characterizing the best response functions:

σi =


1 if E[ui|âi = 1, Q̄,qi,σ−i]> oqi,

σ ∈ [0,1] if E[ui|âi = 1, Q̄,qi,σ−i] = oqi,

0 if E[ui|âi = 1, Q̄,qi,σ−i]< oqi.

That is, in equilibrium juniors will apply for training to the point where the ex-
pected utility from applying is equal to or less than the outside option.

Since all juniors are indifferent between applying and the outside option in
any interior equilibrium this implies that the expected wage conditional on entry
relative to the outside option must be the same for high and low-type juniors.
Formally:

Lemma 1. In equilibrium, if σh,σl > 0, then the following condition must hold:

βQ̄−ol = g(Q̄,mh)/2−oh. (2)

Lemma 1 illustrates the basic structure of period equilibria: Given Q̄, the ex-
pected wage of low-type juniors is fixed. However, the expected wage for high
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types, g(Q̄,mh)/2, is decreasing in mh because high-talent juniors “compete” over
the seniors with Q j > QH . Therefore, given σl , high types will apply to training
to the point where g(Q̄,mh) is low enough for (2) to hold.9

Lemma 1 also shows that period equilibria can be characterized indirectly in
terms of the equilibrium size of the sets of juniors, m∗h,m

∗
l . That is, an interior

value of m∗h is implicitly defined as a function of Q̄ in (2). Rearranging (2) and
using the expression for g(Q̄,mh), we get a closed form solution for an interior
value of m∗h:

m′h = λMH

[
1− f (Q̄)

(βQ̄−ol)− ( f (Q̄)−oh)

]
, (3)

where m∗h = m′h if the value of m′h is in (0,λ).
The following result also establishes that, naturally, a corner equilibrium exists

when m′h /∈ (0,λ), and that the period equilibrium is unique.

Proposition 1. The period equilibrium, m∗h,m
∗
l , is unique and m∗h is characterized

by:

m∗h =


0 if m′h ≤ 0,

m′h if m′h ∈ (0,λ),

λ if m′h ≥ λ,

where m′h is defined by (3).

Characterization of Steady States

Next, we characterize the steady states of the model and establish that despite
unique period equilibria, multiple steady states may exist. First we consider in-
terior steady states and characterize the dynamics of quality, Q̄t—since we are

9In the proof of Lemma 1 we show that mh ≥ λMH in all period equilibria, implying that mh > 0 if
Q̄ > 0.
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considering an identity-neutral model, we can characterize a steady state by the
average quality, Q̄, rather than referring to set notations.

Note that Q̄t+1 is determined by the size of the set of juniors who realize
positive senior quality in period t, which is defined by the following equation:

|{i : Qi > 0}|= mh,tg(Q̄t ,mh,t). (4)

Since the set of juniors that realize positive senior quality in time t have Qi dis-
tributed uniformly over [0,1], the profession will hire all seniors who realize a
quality of QL,t or greater where QL,t satisfies the expression:

(1−QL,t)mh,tg(Q̄t ,mh,t) = 1. (5)

Moreover, since Q̄t+1 is characterized by the following expression:

Q̄t+1 =
1−QL,t

2
, (6)

we can substitute for QL,t using Equation 5 to get:

Q̄t+1 =
1

2mh,tg(Q̄t ,mh,t)
. (7)

Lastly, since (3) characterizes mh,t as a function of Q̄t , this implies that (7) details
Q̄t+1 as a function of Q̄t , and Q̄t+1(Q̄t) can be used to characterize the dynamics
of quality as a function of ol , oh, f (·) and β.

Moreover, (3) also identifies the interior steady states of the model. However,
if interior steady states exist, they are not unique. As shown in the following
proposition, a steady state of the model also exists at Q̄ = 0.

Proposition 2. Q̄∗ = 0 is a steady state of the model. Interior steady states, Q̄∗ ∈
(0,1), exist if and only if Q̄t+1(Q̄∗) = Q̄∗.10

10Q̄∗ = 1 cannot be a steady state since the set of juniors that realize Qi = 1 has no mass.
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A corner solution with Q̄∗ = 0 is a steady state since only low-talent juniors
enter if Q̄t = 0, and low-talent juniors do not realize positive quality, which implies
that Q̄t+1 = 0. The fact that there may be an interior and a corner steady state
will be important when considering policy interventions since, as we show in
the following section, with quotas and η > 0 it may be possible for the different
identity groups to converge to different average senior quality, and in particular to
a steady state where high-talent juniors of one identity type exit the profession.

Lastly, note that the steady states characterized in the above are “identity-
neutral” in the sense that any composition of MA and MB constitute a steady state
of the model as long as the corresponding Q̄ is a steady state. Moreover, there is
no persistence of identity at the steady states—if MA

t < MB
t in period t, there exist

MA
t+1 and MB

t+1 with MA
t+1 = MB

t+1 that correspond to a period equilibrium as long
as Q̄t = Q̄t+1, implying that a transition to equal representation can be achieved
in a single period. As we show next, this changes drastically when we introduce a
preference for homophily to the model.

Persistence of Underrepresentation with Homophily Payoff

The analysis of the model with a preference for homophily is similar to the anal-
ysis above, with the exception that, depending on the size of the various identity
groups, juniors may face a negative utility associated with the probability of being
matched with a mentor of a different type. We denote this probability, which is a
function of {MI,mI}, in short-hand as Pr(I¬i|Ii).

Otherwise, from a technical perspective the analysis is analogous to the model
without homophily. In particular, as we show in the following lemma, the ex-
pected relative value of entry is identical in equilibrium for all types that apply
with positive probability, where the relative expected utility of entry for low-talent
and high-talent, respectively, is:

Pr(I¬i|Ii)
(
βQ̄I¬i−ol−η

)
+(1−Pr(I¬i|Ii))

(
βQ̄Ii−ol

)
,

Pr(I¬i|Ii)
(
g(Q̄I¬i,mh)−oh−η

)
+(1−Pr(I¬i|Ii))

(
g(Q̄Ii,mh)−oh

)
,
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where g(Q̄I,mh) is the probability of matching with a high-quality senior condi-

tional on being assigned to the group of seniors with identity I (note that mh in
g(Q̄I,mh) refers to the number of high-talent juniors that match with mentors of
identity I).

Lemma 2. All types that enters with positive probability in equilibrium (σA
h ,σ

A
l ,σ

B
h

or σB
l > 0) have an equal relative expected utility of entry.

Next we link the analysis to the benchmark model without homophily by
showing that for any steady state with η = 0, there exists a corresponding steady
with equal representation and equal quality; i.e. MA = MB and Q̄A = Q̄B = Q̄∗.
Note that with homophily, it is no longer sufficient to refer to average quality to
identify a steady state, so we will revert to using the full set notation {MA,MB}.

Proposition 3. Take Q̄∗ to be a steady state given η= 0. For any η> 0, {MA,MB}
is a steady state if the corresponding Q̄A = Q̄B = Q̄∗.

Intuitively, we can think of the steady state with equal quality in both groups
and η > 0 as two separate professions for I = A,B, where juniors of type A only
match with mentors of type A. If both professions are at a steady state, i.e. if
Q̄A = Q̄B = Q̄∗, then the overall profession is at a steady state as well, and no
juniors have an incentive to match with a mentor outside of their identity group.

Encouragingly, Proposition 3 shows that homophily does not need to have a
distortionary impact on the profession: no matter how large η is, a steady state
exists with equal representation and equal quality. While this may give the im-
pression that homophily will not distort the profession, note that Proposition 3
shows that unequal representation is also a steady state of the model with ho-
mophily and, as we will show, transitioning to equal representation is no longer
possible in equilibrium.

That is, as shown in the following corollary, for any η > 0, if the profession
is at a steady state with Q̄A = Q̄B and MA

t < MB
t , then in all period equilibria after

time t, MA
t+1 < MB

t+1.
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Corollary 1 (Persistence of under-representation). If the profession is at a steady

state with Q̄A = Q̄B > 0 and η > 0, then MI
t = MI

t+1 in all period equilibria.11

Proposition 1 shows that for any η > 0, no matter how small, if the profession
starts at a steady state with MA < MB, that imbalance will persist in perpetuity.
The intuition for the persistence of under-representation is the fact that for repre-
sentation of type A to increase in period t + 1, it must be the case that a higher
proportion of high-talent juniors of type A entered in period t. However, this can-
not be a period equilibrium since it implies that (1) some high-talent juniors of
type A match with mentors of type B, or (2) high-talent juniors of type A have
a lower probability of matching with high quality mentors. If either (1) or (2) is
true, then the expected value of entry is lower for high-talent juniors of type A

than for high-talent juniors of type B, which violates the condition for a period
equilibrium.

Importantly, Corollary 1 shows that if one of the two types is underrepresented
due to, say, historical discrimination in the profession, then underrepresentation
will persist even after discrimination is removed from the profession—i.e. to tran-
sition to equal representation, a policy intervention will be necessary. In the fol-
lowing section we consider using identity-based quotas as a policy to transition
the profession to equal representation.

4 Using Quotas to Achieve Equal Representation

In this section we will analyze the effectiveness of quotas as a policy tool to transi-
tion to a steady state with equal representation and equal quality. Note that we do
not consider an explicit welfare objective or explicitly model the benefits of equal
representation. However, beyond fairness concerns, we emphasize that the litera-
ture has highlighted many potential benefits of equal representation in high-skill
professions (see Auriol et al., 2022).

11This corollary follows directly from Lemma 4, which is presented in the proof of Proposition 3.
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We focus on transitions from an initial point of equal quality (Q̄A = Q̄B) that
corresponds to a steady state of the model with η = 0, Q̄∗ > 0, that is asymptot-
ically stable. We discuss the stability of steady states in the appendix and show
that, generically, at least one interior steady state is stable. Moreover, this assump-
tion is not restrictive since always exists a transition path from an unstable steady
state to a stable steady state.

A natural starting point is a quotas on underrepresented juniors, which we
analyze in the following section. However, we find that a quota on juniors is
ineffective is due the familiar problem of selection, and therefore subsequently
analyze the effectiveness of a quota on underrepresented seniors. (We also intro-
duce the impact of a quota on perceived quality in Section 4.2.) Lastly, we discuss
the implications of our analysis for suggested policy measures aimed at increasing
the representation of underrepresented types in academia.

4.1 Analysis of quotas on underrepresented juniors

Here we consider a quota on juniors. In particular, we consider the effectiveness of
instituting a 1:1 quota on juniors as a policy for achieving a transition to equal rep-
resentation at the senior level. We show that while such a policy will mechanically
equalize the number of juniors of each identity type, it will be surprisingly inef-
fective when it comes to equalizing representation at the senior level. The reason
a quota on juniors is ineffective is due the familiar problem of selection—simply
put, a quota on juniors will not necessarily increase the proportion of high-talent
juniors of the under-represented type.

Formally, we model a 1:1 quota as two separate entry lotteries for types A and
B, where all applicants of type A are randomly selected to fill λ/2 junior slots,
and all applicants of type B are randomly selected to fill the remaining λ/2 slots.
Surprisingly, as illustrated in the following result, unless the quotas are very high,
there is no impact of junior quotas on representation.

Proposition 4 (Ineffectiveness of junior quota). If the profession is at a steady
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state {MA∗,MB∗}with Q̄A∗= Q̄B∗= Q̄∗, Q∗L > 0 and mB∗
h ≤ λ/2, then {MA∗,MB∗}

remains a steady state under a 1:1 quota on juniors.

The intuition for this result is as follows: A quota on juniors of type A does
not increase the relative attractiveness of entry for the high-talent juniors of type A

since the number of highest-quality mentors of type A (MA
H) remains unchanged.

Since the number of high-talent juniors that enter depends only on the relative
utility of entry (rather than the probability of entry), a 1:1 quota on juniors will
not result in more entry of high-talent juniors of the underrepresented type. That
is, if type A is underrepresented (MA < MB) at the initial steady state, then the
junior quota will be filled by low-talent juniors of type A, who are not hired by
the profession as seniors and therefore do not impact representation at the senior
level.12

4.2 Analysis of quotas on underrepresented seniors

As discussed in the introduction, the most relevant setting for our analysis is a
situation where quotas impact the perceived quality of the underrepresented type,
but do not have a direct impact on real quality. A conceptual motivation is a sit-
uation where quotas counteract underlying bias and hence do not impact quality,
but where career entrants are unaware of the underlying bias and hence perceive
quotas as reducing real quality. Accordingly, we model the impact of quotas as

if they result in a lower quality threshold for the underrepresented type.13 There-
fore, in our analysis, quotas impact the decisions of career entrants through the
perceived quality of the seniors of the underrepresented type.

12A quota on juniors can only have an impact on the profession if (1) it decreases the number of
high-talent juniors of the over-represented type, which only happens if mB

h > λ/2, or (2) if the
profession hires seniors with Qi = 0, which is only the case if Q̄ < 1/2.

13Modeling perceived quality this way also ensures that the impact of a quota on perceived quality is
proportional to the size of the quota relative to the size of trained juniors of the underrepresented
type—a non-binding quota has no impact of perceived quality, while a larger quota will have a
larger impact on perceived quality.
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For simplicity, we also model the production of quality, f (Q̄m), as a func-
tion of perceived quality. This is a simplification that allows us to avoid separate
notation and accounting for perceived and real quality. This assumption implies
that the impact of quotas on quality is overestimated since it will impact quality
through two channels: 1) the decisions of career entrants, and 2) the production
of quality. However, from the perspective of our analysis this is a conservative
assumption, and as we discuss below our results are robust to removing chan-
nel (2)—importantly, the dynamic path that we highlight below that transitions
to equal quality (perceived and real) also results in a transition if channel (2) is
removed.

Here we consider a minimum quota on seniors of the underrepresented type as
a method for achieving equal representation. We first consider the implementation
of a 1:1 quota in period t and higher; i.e. the profession is constrained to hire
MA

t+1 = MB
t+1 = 1/2. Note that a quota on seniors does not directly impact the

entry decisions of the juniors, since trained juniors receive a wage equal to their
realized senior quality regardless of whether they are hired by the profession.
However, as discussed above, a quota will affect entry decisions indirectly through
its impact on the perceived average senior quality.

In particular, career entrants hold the belief that given Q̄A
t−1 = Q̄B

t−1, the dis-
tribution of senior quality in period t is uniform as characterized in the previous
section. Therefore, if the profession starts from a point of underrepresentation,
MA

t < MB
t , career entrants in period t +1 will believe that the institution of a 1:1

quota in period t will result a different perceived quality cutoffs for seniors of
the different identity types to fill the quota; i.e. that QA

L,t < QB
L,t . This implies

that the perceived quality of the underrepresented type is lower in period t + 1
(Q̄A

t+1 < Q̄B
t+1), and this will have an impact of the entry decision of career en-

trants in period t +1. Accordingly, as shown in the following lemma, a 1:1 quota
on seniors will not result in 1:1 entry of juniors due to the perceived difference in
quality of seniors of different identity types.

Lemma 3 (Crowding Out). If Q̄A
t < Q̄B

t , then for a junior of the overrepresented
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type, the probability of being matched with an underrepresented senior is strictly

positive, Pr(A|B)> 0.

That is, juniors of the identity-group with higher perceived average quality
will enter in a higher proportion relative to the proportion of senors of that iden-
tity group—i.e. there is a “crowding out” effect of the perceived quality differ-
ence. In fact, if the impact of the quota on perceived quality is high enough, the
the crowding out effect can cause the profession can converge to an asymmetric
steady state where high-talent juniors of the underrepresented type select out of
the profession.

Proposition 5 (Adverse selection). If the profession is at a steady state {MA∗,MB∗}
with Q̄A∗ = Q̄B∗ = Q̄∗ > 0, then for all MA∗ < MA′ for some MA′ > 0, a 1:1 quota

on seniors will result in a transition to Q̄A = 0.

Proposition 5 follows from the fact that with homophily, the equilibrium en-
try decisions of high-talent juniors are driven by the average perceived quality of
mentors in their identity-group. In particular, given Lemma 3 we can show that if
perceived quality, Q̄A

t , is low enough, then all high-talent juniors of the underrepre-
sented type select out of the profession since g(Q̄A

t ,P(A|B)mB
h,t)−oh < βQ̄A

t −ol .
This effect is then permanent since if mA

h,t = 0, then Q̄A
t+1 = 0 and high-talent ju-

niors of the underrepresented type will select out of the profession in all future
periods.14

Proposition 5 demonstrates that attempting an abrupt transition to equal rep-
resentation can have the unintended consequence of causing high-talent juniors
of the underrepresented type to select out of the profession. Note that this result
shows that a decrease in perceived quality can impact real quality: since all high-
talent juniors of the underrepresented type will select out of the profession, the
real quality of the seniors of the underrepresented type will converge to zero.

14Note that proposition 5 is robust to the assumption that the production of quality is a function of
perceived quality: since all juniors of the underrepresented type select out of the profession, both
real and perceived quality of underrepresented seniors will be equal to zero in t +1.
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Encouragingly, however, our next results shows that a transition to equal rep-
resentation and equal quality (real and perceived) is always feasible as long as
the transition is gradual enough. We first prove the result for the extreme case of
η = ∞.

Proposition 6 (Gradual Transition). If η = ∞ and the profession is at a steady

state {MA∗,MB∗} with Q̄A∗ = Q̄B∗ = Q̄∗ > 0 and MA∗ < MB∗, then there exists

a monotonically increasing sequence of quotas on seniors of type A, {M̄t}, that

results in a convergence to a steady state with Q̄A = Q̄B = Q̄∗ and MA = MB.

Proposition 6 shows that when η = ∞, which implies that the two identity
groups effectively function as independent professions, a transition is possible as
long it is gradual. Note that since the dynamics of quality are independent of the
size of the profession, and a small increase in {M̄t} in each period corresponds
to a small decrease in perceived quality (Q̄A

t+1). Moreover, given that Q̄∗ is a
steady-state in the “A-profession,” small deviations in Q̄A imply that the dynamics
of the model point back to Q̄∗. Therefore, a gradual increase in the quota, and
correspondingly small increases {M̄t}, ensures that Q̄A

t stays within the “basin
of attraction” of Q̄∗ along the whole path of transition. This implies that if the
increase in the quota is gradual enough, then the profession will transition to both
equal representation and equal quality and avoid the pitfall of adverse selection
highlighted in Proposition 5.15 Lastly, note that when the quota is non-binding,
then perceived and real quality are equal: therefore, Proposition 6 characterizes a
transition to both real and perceived quality.

Given the result of Proposition 6, it might be natural to assume that the same
dynamic path of quotas will also result in a transition to equal representation and
equal quality for any η. This, however, turns out to not always be the case due to
the crowding out effect highlighted in Lemma 3. That is, the crowding out effect

15Proposition 6 is also robust to the assumption that the production of quality is a function of per-
ceived quality since this overestimates the impact of the quota on Q̄A

t+1. Therefore, even if we
assume that the production of quality is a function of real quality, then real and perceived quality
will be bounded below by the sequence of Q̄A

t characterized in the proof of Proposition 6, and the
sequence of quotas will result in a transition to equal perceived and real quality.
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of a quota may lead to a dynamic where instead of equalizing, Q̄A
t and Q̄B

t grow
farther apart. From a technical perspective, the dynamics depends on the relative
sensitivity to quality of the high and low-talent types at the steady state. This
can lead to a failure of the quota to transition to equal representation and equal
quality. However, there is a simple remedy: by instituting a quota on seniors and

a corresponding quota on juniors, the crowding out effect can be eliminated.

Corollary 2 (Coordinated Quotas). For any η > 0, if the profession is at a steady

state {MA∗,MB∗} with Q̄A∗ = Q̄B∗ = Q̄∗ > 0 and MA∗ < MB∗, then there exists a

monotonically increasing sequence of quotas, {M̄A
t , m̄

A
t }, that results in a conver-

gence to a steady state with Q̄A = Q̄B = Q̄∗ and MA = MB.

The intuition for Corollary 2 is straightforward. By constraining the set of
juniors to be proportional to the set of seniors (in terms of identity-types), quo-
tas on juniors eliminate the crowding out effect of perceived differences in senior
quality—essentially, the quota establishes separate professions for the two dif-
ferent identity types, which means that the result of Proposition 6 applies and a
transition to equal representation and equal (real and perceived) quality can be
achieved.

4.3 Discussion of proposed quotas

Lastly, we discuss the implications of our analysis for measures that have been
proposed or implemented for addressing underrepresentation.

The cascade model: Many professions that exhibit underrepresentation at the
senior level suffer from the so-called “leaky pipeline,” where the level of rep-
resentation is high at junior levels, but decreases in seniority. One example of
this is academia, where even in fields that are close to parity at the undergradu-
ate level, women are increasingly underrepresented at the level of PhD, Assistant,
Associate and Full professor. The cascade model, used in Sweden and Germany
(Wallon et al., 2015), is meant to address the leaky pipeline by setting a soft quota
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at each level of seniority that is equal to the level of representation at the level
below.

In the context of our model, it is natural to interpret bachelor’s students as
career entrants, PhD students as juniors, and professor positions as seniors. In ac-
cordance with the leaky pipeline, consider a field that features equal representation
at the bachelor’s level, some underrepresentation at the PhD level, and higher un-
derrepresentation at the professor level. Applied strictly, the cascade model would
transition to equal representation at the professor level in two periods. Somewhat
surprisingly given the result of Proposition 6, we find that the cascade model can
result in a lower perceived quality relative to instituting a 1:1 quota in the first

period.
To explain the intuition behind this result, note that in the first period the quota

at the professor level will be binding and the perceived quality of the seniors of
the underrepresented type will lower than in the previous period. This lowers the
expected value of entry for bachelor’s students of the underrepresented type. This
implies that, despite the binding 1:1 quota on underrepresented PhD students, the
total number of underrepresented high-talent PhD students may be lower than in
the previous period.

In the second period, the profession will move to a 1:1 quota at the professor
level given equal representation at the PhD level in the previous period. However,
if there is a decrease in the total number of high talent PhD students of the un-
derrepresented types that entered in the previous period, then the total number of
seniors of the underrepresented type that realize high quality will be lower in the
first period of the quota. Therefore, relative to the case where a 1:1 quota was in-
stituted in the first period, the cascade model results in a more binding quota in the
second period. This shows that the cascade model can result in a lower perceived
quality relative to jumping straight to a 1:1 quota.

We present this result formally in the following proposition (the result extends
straightforwardly to cascade quotas that take more than two periods to reach a 1:1
quota). Take M̄ equal to a 1:1 quota in period t, and M̄′ equal to a quota where
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M̄′t+1 is equal to a 1:1 quota and M̄′t < M̄′t+1 is binding.

Proposition 7. Take η = ∞ and a profession at a steady state {MA∗,MB∗} with

Q̄A∗ = Q̄B∗ = Q̄∗ > 0 and MA∗ < MB∗. If β(Q̄∗− Q̄A
t+1)< f (Q̄∗)− f (Q̄A

t+1) under

M̄′, then perceived quality Q̄A
t+2 under M̄′ is lower than Q̄A

t+1 under M̄.

Proposition 7 provides more detail about the sequence of quotas that will tran-
sition to equal representation and quality (Proposition 6): instead of a continuous
increase, it may be beneficial to hold the quota constant at an intermediate level
for a number of periods to allow the dynamics to move the perceived quality of
seniors of the underrepresented type closer to Q̄∗.

Tie-breaker models: A common measure used to address underrepresentation
is to favor underrepresented candidates in cases of “equal quality,” which we refer
to as a tie-breaker quota. In our model, we look at a continuous quality distri-
bution, in which case this quota would be non-binding, but our analysis extends
naturally to a case where the observed signal of senior quality is coarse. In this
case, favoring underrepresented seniors of equal quality will result in a binding
quota and an decrease in perceived quality of the underrepresented type since the
quota implies that all seniors with the marginal perceived quality are underrepre-
sented seniors.

On one hand, a tie-breaker quota avoids the problem illustrated in Proposition
7 by construction, since the quota endogenously limits the difference in perceived
quality between seniors of the two identity categories. That is, as long as the signal
of quality is not too coarse, then both Q̄A

t and Q̄B
t will stay within the catchment

area of Q̄∗. On the other hand, we cannot exclude the possibility that a tie-breaker
quota will lead to cycling rather than a transition to equal representation.

That is, while a tie-breaker quota will lead to an increase in MA
t if it is in-

troduced in period t− 1, the impact on MA
t+1, relative to MA

t−1, is unclear due to
the problem of crowding out. Since the quota implies that Q̄A

t < Q̄B
t , we know

that MA
t+1 < MA

t by Lemma 3. Therefore, we cannot exclude the possibility that
MA

t+1 ≤ MA
t−1 which could lead to a cycle about the original levels MA∗, MB∗.
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Therefore, it may be possible that a tie-breaker quota could require an occasional
“nudge”—a discrete increase in the number of underrepresented seniors—to put
it on the path to transition to equal representation.

Quotas on employment committees: Another common measure meant to ad-
dress underrepresentation indirectly is to specify identity quotas on employment
committees and company boards (Wallon et al., 2015). The idea behind this mea-
sure is that increasing representation on employment committees will reduce bias
in the hiring process and therefore increase representation in the profession. Un-
fortunately, the empirical evidence suggests that these measures have not worked
as intended (see for example Bagues et al., 2017; Bertrand et al., 2018). Our
model provides some insight as to what would be necessary for such a measure to
be successful.

In particular, our analysis illustrates that addressing discrimination in the hir-
ing process may not be sufficient to transition to equal representation due to the
friction introduced by a preference for homophily. If underrepresented seniors
hold the same beliefs regarding perceived quality as career entrants of the un-
derrepresented identity, then underrepresentation will be persistent as illustrated
in Proposition 1. Instead, for a quota on hiring committees to have an impact,
it must be the case that seniors of the underrepresented types must have more
accurate beliefs than career entrants. Additionally, since increasing hiring of un-
derrepresented seniors may decrease perceived quality in the short run, the career
incentives of seniors of the underrepresented type may not be aligned with boost-
ing hiring of underrepresented seniors in the short run to achieve the long-term
goal of equal representation. Therefore, quotas on hiring committees may not
translate into increased representation, and may need to be combined with an ex-
plicit quota, such as a tie-breaker quota, to be effective.
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5 Conclusion

In this paper we explore the trade-off between representation and perceived qual-
ity, and establish a dynamic argument for quotas to correct for underrepresentation
even if they introduce stigma in the short run. Our research provides also provides
important insights into policy measures. First, it is not sufficient to institute a
quota at the junior level due to an adverse selection problem. Instead, a quota at
the senior level is also necessary. Second, also due to adverse selection, an abrupt
transition to equal representation can cause a permanent real quality difference
between seniors of the two identity types, while a gradual transition can result
in a equal representation and quality. While this may result in a slight decrease
in the average perceived quality in the profession in the short run, this decrease
is temporary and transitions the profession to a point of equal representation and
equal quality.

Moreover, we show that a “cascade model,” where employment at the senior
level is equalized to the identity proportions at the junior level, can be counter-
productive relative to a quick transition to equal representation. Instead, a pref-
erence for underrepresented seniors in the case of equal quality seems preferable,
although it may require additional nudges to transition all the way to equal repre-
sentation.

Our research also suggests that an important avenue for future research on
role models is to explore the interaction of identity and quality. That is, while
the empirical literature has focused on characterizing the impact of the identity of
role models on educational and career choices, the impact of the quality of role
models on choices is largely unexplored. Our research suggests that while more
role models of an underrepresented type may be an important factor in combat-
ing underrepresentation, such a strategy could backfire even if role models of the
underrepresented type are perceived to be of lower quality by potential entrants.
Therefore, our research highlights that empirical evidence on the interaction of
identity-quotas, career choice and perceived quality is essential when it comes to
addressing the effectiveness of policy to achieve equal representation.
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Müller-Itten, M. and Öry, A. (2022). Mentoring and the dynamics of affirmative
action. American Economic Journal: Economic Policy, 14(2):402–44.

Porter, C. and Serra, D. (2020). Gender differences in the choice of major: The
importance of female role models. American Economic Journal: Applied Eco-

nomics, 12(3):226–54.

Riise, J., Willage, B., and Willén, A. (2022). Can Female Doctors Cure the Gender
STEMM Gap? Evidence from Exogenously Assigned General Practitioners.
The Review of Economics and Statistics, 104(4):621–635.

Robin, C. (2019). Clarence thomass radical vision of race. The New Yorker Mag-

azine.

26



Siniscalchi, M. and Veronesi, P. (2020). Self-image bias and lost talent. Working
Paper 28308, National Bureau of Economic Research.

Wallon, G., Bendiscioli, S., and Garfinkel, M. (2015). Exploring quotas in
academia. Technical Report 12.5.8050.0239.0, Robert Bosch Stiftung.

27



6 Appendix: Proofs

Proof Lemma 1: The best response functions specify that for interior equilibria
(σl,σh > 0):

E[ui|âi = 1, Q̄,qi,σ−i] = oqi.

Let p be the the probability of entry given σl , σh. This allows us to rewrite the con-
dition for an interior equilibrium as a function of the expected wage conditional
on entry:

pE[wi|ai = 1, Q̄,mh,qi]− (1− p)oqi− c = oqi,

which simplifies to:

E[wi|ai = 1, Q̄,mh,qi]−oqi =
c
p
.

Since the right-hand side of the expression above is the same for high and
low-talent juniors, the left-hand side must be equal for qi = l,h in an interior
equilibrium.

E[wi|ai = 1, Q̄,mh, l]−ol = E[wi|ai = 1, Q̄,mh,h]−oh. (8)

Before proceeding with the proof, we show the following corollary:

Corollary 3. mh ≥ λMH in all equilibria.

Corollary 3 follows from (3) and the assumption that β− ol < 1/2− oh: if
mh < λMH , then all high type juniors who enter will be matched to the highest-
quality group and realize an expected payoff of 1/2− oh. That is, the expected
utility conditional on entry for the high type is greater than for the low type (βQ̄−
ol ≤ β−ol), which violates (3). Therefore, in equilibrium, mh must be greater or
equal to λMH .

This implies that no low-talent juniors will match with the group of highest
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quality mentors and the expected wage for a low type is equal to:

E[wi|Q̄, l] = βQ̄, (9)

which gives the equilibrium condition:

βQ̄−ol = g(Q̄,mh)−oh.

Proof of Proposition 1: In the main text we establish that an interior period equi-
librium exists if and only if m′h ∈ (0,λ) where m′h is defined in (3). We complete
the proof by showing that a corner equilibrium exists with m∗h = 0 if and only if
m′h ≤ 0, and with m∗h = λ iff m′h ≥ 0.

First, take m′h ≤ 0 and assume an equilibrium exists with m∗h > 0. Note that
m′h ≤ 0 implies that:

βQ̄−ol ≥ g(Q̄,0)−oh.

Since g(Q̄,0) is strictly decreasing in mh, this equation shows that at m∗h, βQ̄−
ol < g(Q̄,m∗h)− oh. Therefore, m∗h cannot be an equilibrium. However, since
βQ̄−ol > 0 for all Q̄, m∗h = 0, m∗l = λ is an equilibrium.

The proof for m′h ≥ 0 is analogous. Since βQ̄− ol ≤ g(Q̄,1)− oh, this ex-
pression also holds for all mh < λ, implying that m∗h = λ, m∗l = 0 is the unique
equilibrium.

Proof of Proposition 2: First, note that if Q̄t = 0, then it is a best response for
all high-type juniors to set âi = 0 since the relative expected utility of applying is
negative: i.e. oh > 1/2 f (0)− c. Since ol + c < 0, however, the relative expected
utility of applying is positive for the low type if the probability of entry is equal
to one. Therefore, mh,t = 0 and ml,t = λ in any period equilibrium, and Q̄t+1 = 0.

Second, trivially, Q̄∗ is not a steady state if Q̄t+1(Q̄∗) 6= Q̄∗. If Q̄t+1(Q̄∗) =

Q̄∗, however, then Q̄∗ is a steady state since each Q̄ is associated with a unique
distribution of Q j (uniform between [QL,1]).
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Proof of Lemma 2: The proof follows directly from the proof of Lemma 1.

Proof of Proposition 3: First, note that the result is trivial for Q̄ = 0 since given
Q̄t = 0, only low-talent juniors will apply and in equilibrium they will apply in
proportion to MA

t and MB
t . Therefore, Q̄t+1 = 0 and MA

t = MA
t+1.

For Q̄A = Q̄B > 0, we first introduce the following result characterizing period
equilibria:

Lemma 4. If Q̄A = Q̄B > 0, then in equilibrium:

mA
h

mB
h
=

mA
l

mB
l
=

MA

MB .

That is, juniors will enter in the same identity-proportion as the proportion of

mentors.

This lemma follows from Lemma 2: given the equal quality in both identity
groups, it cannot be the case that any juniors face a positive probability of match-
ing with an out-group mentor, since that would imply a lower expected utility of
entry for that group. Moreover, mA

h
mB

h
=

mA
l

mB
l
, since otherwise the high-type of one

identity group would have a higher probability of matching with a high-quality
mentor. �

Lemma 4 shows that given Q̄A
t = Q̄B

t , Pr(I¬i|Ii) = 0 in equilibrium for both
identity types. This implies that the following equation defines an interior solution
for mI∗

h :

mI′
h = λMI

H

[
1− f (Q̄)

(βQ̄−ol)− ( f (Q̄)−oh)

]
, (10)

That is,
mA

h,t

mB
h,t

=
MA

H,t

MB
H,t

. In turn, this shows that if Q̄A
t = Q̄B

t = Q∗, where Q∗ cor-

responds to a steady state, then Q̄A
t+1 = Q̄B

t+1 = Q∗, since mA
h,t and mB

h,t are both
proportional to the size of the sets of mentors, MA

t and MB
t .
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Next we briefly address the existence of a stable interior steady state. Visually,
note that interior steady states exist at points where Q̄t+1(Q̄) either cross or are
tangent to the 45 degree line. Moreover, Q̄t+1(Q̄) is below the 45 degree line at
both endpoints, 0 and 1, by assumption. It follows by the continuity of Q̄t+1(Q̄),
that as long as the function crosses the 45 degree line at some interior point, a
steady state exists that where Q̄t+1(Q̄) crosses the 45 degree line from above.

This gives the following result which completes the proof:

Result 1. If Q̄t+1(Q̄)> Q̄ for some Q̄ ∈ (0,1), then a stable steady state exists.

Proof: Note that by the argument above, Q̄t+1(Q̄)> Q̄ for some Q̄∈ (0,1) implies
a steady state exists that where Q̄t+1(Q̄) crosses the 45 degree line from above
at some Q̄′. This implies that the linearization of Q̄t+1(Q̄) at Q̄′ has a strictly
negative slope, which implies that the eigenvalue criterion for a stable steady state
is satisfied.

Proof of Proposition 4: First, note that if MA∗ = MB∗ then the 1:1 quota is redun-
dant. Therefore, assume without loss of generality that MA∗ < MB∗ and that the
quota is initiated in period t. Therefore, a quota implies that with some probability
each junior of type A will match with a mentor of type B.

Pr(A|B) = λ/2−λMA

λ/2

The expected utility of type A juniors conditional on entry in period t is:

(1−Pr(A|B))E[wi|Q̄A
t ,qi]+Pr(A|B)(E[wi|Q̄B

t ,qi]−η).

However, since Q̄A
t = Q̄B

t = Q̄∗ in period t, this expression simplifies to:

E[wi|Q̄∗,qi]−Pr(A|B)η.

That is, relative to no quota, in equilibrium the expected utility conditional on
entry is lower by Pr(A|B)η for both the high and low type.
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Therefore, Pr(A|B)η cancels out of the equilibrium condition listed in Lemma
2, and mA

h,t is still characterized by Equation 10 (in the proof of Proposition 3
above), which shows that the equilibrium level of mA

h,t is unchanged by the quota.
Next, note that mB

h,t is also unchanged by the quota by the same argument, and
by the fact that mB∗

h ≤ λ/2 (i.e. the size of the set of high-talent juniors of type B

is lower than the quota at the steady state).
Since mA

h,t = mA∗
h and mB

h,t = mB∗
h the quota does not impact the set of juniors

that realize positive quality in period t. Lastly, since Q̄∗ ≥ 1/2, only mentors with
strictly positive quality are hired by the profession (QL > 0). And since the set of
juniors that realize positive quality in period t (with the quota) is identical to t−1
(without the quota), QL,t will also be unchanged, and MA

t = MA∗ and MB
t = MB∗.

Proof of Lemma 3: First take the case of ml = 0 and assume Pr(A|B) = 0. In
this case, both high-talent types must enter, and the following equation holds by
Lemma 2:

Pr(B|A)
(
g(Q̄B,mh)−η

)
+(1−Pr(B|A))

(
g(Q̄A,mh)

)
= g(Q̄B,mh).

Since ml = 0 and only high-talent juniors enter, g(Q̄B,mh) > g(Q̄A,mh) which
implies that Pr(A|B) must be strictly greater than zero for the above equation to
hold.

Since Pr(A|B) > 0, we can use the equilibrium condition in Lemma 2 to get
the following expression for Pr(A|B):

Pr(A|B) = β(Q̄B− Q̄A)

β(Q̄B− Q̄A)+η
,

Next, take the case of ml > 0 and Pr(A|B) = 0. First, consider βQ̄B−η < βQ̄A.
In this case, both low-talent types enter if ml > 0, and each type prefers to be
matched to an own-type mentor. Therefore, the following equilibrium condition
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must hold by Lemma 2:

Pr(B|A)
(
βQ̄B−η

)
+(1−Pr(B|A))

(
βQ̄A

)
= βQ̄B.

This is a contradiction since Q̄A < Q̄B, showing that Pr(A|B) must be strictly pos-
itive.

Solving for Pr(A|B) as above gives:

Pr(A|B) = g(Q̄B,mh)−g(Q̄A,mh)

g(Q̄B,mh)−g(Q̄A,mh)+η
,

which is strictly greater than 0.
Lastly, assume that βQ̄B−η ≥ βQ̄A, ml > 0 and Pr(A|B) = 0. In this case,

low-types of both identities prefer to be matched with a B mentor, and therefore
conditional on entry have the same probability of being matched with a B mentor.
However, this implies that the above equilibrium condition cannot hold for low-
talent junior, since the relative expected utility of entry is strictly higher for B-type
juniors, which implies that mA

l = 0.
This, however, implies that the following equilibrium condition cannot hold:

Pr(B|A)
(
g(Q̄B,mh)−η

)
+(1−Pr(B|A))

(
g(Q̄A,mh)

)
≥ g(Q̄B,mh).

Since g(Q̄B,mh) > g(Q̄A,mh) given that Q̄B > Q̄A, and only high-talent juniors
match with mentors of type A.

Proof of Proposition 5: By Lemma 3, if Q̄A
t < Q̄B

t , then P(A|B)t > 0 in equilib-
rium. This implies that a proportion of high-talent juniors of type B, P(A|B)tmB

h,t ,
will match with mentors of type A. Next, note that if P(A|B)tmB

h,t is high enough
relative to MA

H,t , then the relative expected utility of entry for high-talent juniors
of type A will be lower than βQ̄A

t − ol due to the crowding out effect. If this
occurs, then mA

h,t = 0 in equilibrium—high-talent juniors of type A are crowded
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out—which implies that Q̄A
t+1 = 0. The result then follows by induction since

mA
h,t+1 = 0 if Q̄A

t+1 = 0.
To complete the proof, we show that if MA∗<M′ for some M′, then g(Q̄A

t ,P(A|B)tmB
h,t)−

oh < βQ̄A
t − ol . First, note that mB

h,t is bounded from zero given Q̄B
t > 0, which

implies that P(A|B)tmB
h,t > δ for some δ > 0 for all values of MA∗.

Next, Q̄A
t → 0 as MA∗→ 0, which implies that:

lim
MA∗→0

P(A|B)→ βQ̄B
t

βQ̄B
t +η

,

which is strictly greater than zero for all η. Lastly, since g(0,δ)− oh < −ol , it
follows that g(Q̄A

t ,δ)− oh < βQ̄A
t − ol for all MA∗ that are small enough, which

completes the proof.

Proof of Proposition 6: We begin by showing that if M̄t = M̄t+1 = M̄ and η = ∞,
then the dynamics of Q̄A can be characterized by Equation 7. That is, Q̄A

t+1(Q̄
A
t ) =

Q̄t+1(Q̄A
t ). Essentially, this is the same as proving that the dynamics of the pro-

fession are invariant to the size of the profession.
First, note that P(A|B) is equal to zero in equilibrium if η = ∞, which means

that the results of Lemma 1 apply and the following expression characterizes an
interior value of mA∗

h :

mA′
h = λMA

H

[
1− f (Q̄A)

(βQ̄A−ol)− ( f (Q̄A)−oh)

]
, (11)

which shows that Proposition 1 also applies.
Note that we wish to compare the dynamics of Q̄A

t to the dynamics of Q̄t in
a profession without homophily at a point with Q̄t = Q̄A

t . At this point MA
H,t =

M̄MH,t , and Expression 11 gives us the following expression for mA′
h,t :

mA′
h,t = m′h,tM̄,

where m′h,t is the interior value of m∗h in the profession without homophily and
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Q̄ = Q̄A.
Next, note that g(Q̄A

t ,m
A
h,t) = g(Q̄A

t ,mh,t) since:

g(Q̄A
t ,m

A
h,t) =

λMA
H,t

mA
h,t

+

(
1−

λMA
H,t

mA
h,t

)
f (Q̄A

t )

=
λMH,tM̄
mh,tM̄

+

(
1−

λMH,tM̄
mh,tM̄

)
f (Q̄A

t )

= g(Q̄A
t ,mh,t).

Lastly, using the same steps we used to derive Q̄t+1(Q̄t), we get:

Q̄A
t+1(Q̄

A
t ) =

M̄
2mA

h,tg(Q̄
A
t ,mA

h,t)
=

1
2mh,tg(Q̄A

t ,mh,t)
= Q̄t+1(Q̄A

t ).

That is, given a constant quota and η = ∞, the dynamics of Q̄A are equivalent to
the dynamics of Q̄ given η = ∞.

In turn, this shows that given a constant quota, M̄, Q̄A is asymptotically stable
at Q̄A = Q̄∗, which allows us to characterize the following dynamic path of quotas
that transition to MA = MB and Q̄A = Q̄∗. First, take Q̄′ such that Q̄′ < Q̄∗ and
|Q̄′, Q̄∗| < δ, where δ > 0 is small enough so that limt→∞ Q̄t = Q̄∗. Next, take
Q̄′′ ∈ (Q̄′, Q̄∗), and take n to equal the number of periods it takes the profession
to transition Q̄A from Q̄′ to a point greater or equal to Q̄′′ (n is finite since Q̄∗ is
asymptotically stable).

The following algorithm results in a transition:

1. At t = 0, set M̄0 so that Q̄A
1 = Q̄′ if this implies M̄0 < 1/2. Otherwise set

M̄t = 1/2 for all t.

2. Set M̄t = M̄0 for n periods.

3. At t = n+1, repeat step 1-2 and continue until M̄0 ≥ 1/2.

Note that this algorithm will result in a transition to MA = MB and Q̄A = Q̄∗,
but could result in a transition to limt→∞ Q̄B

t > Q̄∗. However, since Q̄∗ is sta-
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ble from above and below, a transition to MA = MB and Q̄A = Q̄A = Q̄∗ can be
achieved for a low enough δ.

Proof of Corollary 2: Note that if the quota on mentors is gradual enough so that
all juniors prefer to match with mentors of the same identity (which is effectively
a restriction on δ in the proof of Proposition 6), and a quota on juniors is set so
that the following holds for all t:

mA
t

mB
t
=

MA
t

MB
t
.

Then P(A|B)t = 0 for all t, and the result of Proposition 6 applies straightfor-
wardly.

Proof of Proposition 7: Note that under M̄′, mA
h,t < mA

h,t−1 by Equation 3 given
the condition that β(Q̄∗− Q̄A

t+1)< f (Q̄∗)− f (Q̄A
t+1). The result then follows since

a 1:1 quota will have a larger impact on perceived quality in period t+1 under M̄′

since it is more binding than the 1:1 quota in period t under M̄.

36



 

Issued in the series Discussion Papers 2022 

 
 

2022 

 

01/22  January, Astrid Kunze. “Parental leave and maternal employment” 

02/22   February, Øystein Foros, Hans Jarle Kind and Frank Stähler. “Endogenous 

multihoming and network effects: Playstation, Xbox, or both?” 

03/22  March, Catalina Franco, David J. Harding, Shawn D. Bushway and Jeffrey 

Morenoff. “Failing to Follow the Rules: Can Imprisonment Lead to More 

Imprisonment Without More Actual Crime?” 

04/22  March, Anselm Hager and Justin Valasek. “The Impact of Exposure to 

Refugees on Prosocial Behavior” 

05/22  March, Anselm Hager and Justin Valasek. “The Impact of Forced 

Migration on In-Group and Out-Group Social Capital” 

06/22  March, Kurt R. Brekke, Dag Morten Dalen and Odd Rune Straume. 

“Competing with precision: incentives for developing predictive 

biomarker tests” 

07/22  May, Alexander W. Cappelen, Thomas de Haan and Bertil Tungodden. 

“Fairness and limited information: Are people Bayesian meritocrats?” 

08/22  June, Rita Ginja, Julie Riise, Barton Willage and Alexander Willén. “Does 

Your Doctor Matter? Doctor Quality and Patient Outcomes” 

09/22  June, Richard Friberg, Emil M. Strøm Halseth, Frode Steen and Simen 

A. Ulsaker. “The effect of cross-border shopping on commodity tax 

revenue: Results from a natural experiment” 

10/22  July, Alexander W. Cappelen, Ranveig Falch, Zhongjing Huang and 

Bertil Tungodden. “Acceptance of inequality between children: Large-

Scale Experimental Evidence from China and Norway” 

11/22  August, Øivind A. Nilsen and Arvid Raknerud. “Dynamics of First-Time 

Patenting Firms” 



  

  

12/22  September, Pedro Carneiro, Kjell G. Salvanes, Barton Willage, and 

Alexander Willén. “The Timing of Parental Job Displacement, Child 

Development and Family Adjustment” 

13/22  October, Gozde Corekcioglu, Marco Francesconi and Astrid Kunze. 

“Expansions in Paid Parental Leave and Mothers’ Economic Progress” 

14/22  October, Ryan McWay, Pallavi Prabhakar and Ayo Ellis. “The Impact of 

Early Childhood Development Interventions on Children’s Health in 

Developing Countries: A Systematic Review and Meta-analysis” 

15/22  October, Lars Ivar Oppedal Berge, Kjetil Bjorvatn, Fortunata Makene, 

Linda Helgesson Sekei, Vincent Somville and Bertil Tungodden. “On the 

Doorstep of Adulthood: Empowering Economic and Fertility Choices of 

Young Women” 

16/22  October, Astrid Kunze and Katrin Scharfenkamp. “Gender diversity, 

labour in the boardroom and gender quotas” 

17/22  November, Samuel Dodini, Katrine Løken, and Alexander Willén. “The 

Effect of Labor Market Competition on Firms, Workers, and 

Communities” 

18/22  November, Yuzuru Kumon and Kazuho Sakai. “Women’s Wages and 

Empowerment: Pre-industrial Japan, 1600-1890” 

19/22  December, Alexander Willén, Barton Willage, and Julie Riise. 

“Employment Protection and Child Development” 

20/22  December, Samuel D. Hirshman and Alexander Willén. “Does Increasing 

Risk Widen Gender Gaps?” 

21/22  December, Manudeep Bhuller, Gordon B. Dahl, Katrine V. Løken and 

Magne Mogstad. “Domestic Violence and the Mental Health and Well-

being of Victims and Their Children” 

   

   

   

   



 

 

2023 

 

01/23  January, Felix Chopra, Ingar Haaland and Christopher Roth. “The 

Demand for News: Accuracy Concerns versus Belief Confirmation 

Motives” 

02/23  March, Ola Honningdal Grytten and Viktoriia Koilo. “Offshore Industries 

as Growth Sector: The Norwegian Case” 

03/23  March, Ingvild Almås, Alexander W. Cappelen, Erik Ø. Sørensen and 

Bertil Tungodden. “Fairness Across the World” 

04/23  March, Kurt R. Brekke, Dag Morten Dalen and Odd Rune Straume. “The 

price of cost-effectiveness thresholds” 

05/23  March, Leonardo Bursztyn, Alexander W. Cappelen, Bertil Tungodden, 

Alessandra Voena and David Yanagizawa-Drott. “How Are Gender 

Norms Perceived?” 

06/23  April, Alexander W. Cappelen, Stefan Meissner and Bertil Tungodden.  

“Cancel the deal? An experimental study on the exploitation of irrational 

consumers” 

07/23  May, Sara Abrahamsson, Aline Bütikofer and Krzysztof Karbownik. 

“Swallow this: Childhood and Adolescent Exposure to Fast Food 

Restaurants, BMI, and Cognitive Ability” 

08/23  May, Malin Arve and Justin Valasek. “Underrepresentation, Quotas and 

Quality: A dynamic argument for reform” 

   

   



NORGES HANDELSHØYSKOLE
Norwegian School of Economics

Helleveien 30

NO-5045 Bergen

Norway

T +47 55 95 90 00

E nhh.postmottak@nhh.no

W www.nhh.no


