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Abstract

I develop a game-theoretic framework to study the repercussions of an evaluator’s bias against
a specific group of applicants. The evaluator decides upfront between holding an informed or a
blind audition. In the latter, the evaluator learns neither the applicant’s ability nor the gender.
I show that, above a threshold bias, the evaluator prefers a blind audition to provide high effort
incentives exclusively for high-ability applicants. Consequently, committing to no information
can be beneficial for the evaluator. I also show that a highly biased evaluator’s preferences align
with those of a highly able female. The introduction of performance uncertainty may lead to
market failure or may render informed auditions more profitable, rationalising ability-targeting
interventions. My results can explain why blind auditions have increased the probability of
women being hired via taste-based discrimination and challenge explanations grounded in sta-

tistical discrimination.

Keywords: first impression, bias, blind audition, taste-based discrimination, performance un-

certainty.
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1 Introduction

“I’ve been in auditions without screens, and I can assure you that I was prejudiced. I began
to listen with my eyes, and there is no way that your eyes don’t affect your judgment. The
only true way to listen is with your ears and your heart.”

— Julie Landsman in Gladwell, Blink: The Power of Thinking Without Thinking
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Auditions are common practice in the performing arts to hire the best candidate. The evaluator,
who makes the hiring decision, chooses upfront between two audition forms. If informed, the eval-
uator requires applicants to submit information prior to the audition. This often takes the form
of a CV which contains valuable information about ability. One proxy for ability is the school an
applicant went to, such as Juilliard, which leads the evaluator’s belief about her ability to increase.
A CV, however, also contains irrelevant information about gender or race. This may result in first
impression biases which discount more relevant information obtained at a later stage (Thorngate et
al., 2010). If blind, the evaluator receives no information and, because the evaluator cannot see the
applicant during her performance, the hiring decision is based purely on sound. Given the audition
form, the applicant decides whether to participate and how much effort to invest in preparing a
performance. Importantly, this sequential decision-making of the potentially biased evaluator and
the applicant allows the audition form to affect effort incentives.

In this paper, I analyse the repercussions of the evaluator’s bias against a specific group of appli-
cants. I examine whether, and under which conditions, it can be rational for the evaluator to commit
to ignore supplementary information about an applicant to avoid misleading first impressions. I ask
whether the move to a blind audition can lead to better candidates being hired; in essence, can a
blind audition provide better effort incentives exclusively for highly able applicants?

I address the two polarised views on the use of blind auditions to hire the best candidate.
Proponents argue that blind auditions have helped evaluators avoid misleading first impressions
(Gladwell, 2005). In fact, blind auditions have often been marketed as a fairer form of audition
and equal opportunity policy (Karl Schiebler in The Economist, 1996). Opponents fear that, while
avoiding bias, the evaluator loses valuable information that can screen applicants by ability (Blasko
in Makoff-Clark, 2019). Consequently, top talent may be lost in an increasingly large applicant
pool and standards of fairness may even deteriorate (Holland, 1981). My contribution is to show
that the two polarised views are not mutually exclusive. I argue that a blind audition comes with
a fundamental trade-off: it grants impartiality to the evaluator but may prohibit the screening of
applicants by ability. My second contribution lies in providing a theoretical explanation for Goldin
and Rouse’s (2000) finding that the use of blind auditions in U.S. orchestras has lead to a severalfold
increase in the probability that a female will be hired.

I develop a game-theoretic framework in which the evaluator is biased against females and his
bias is common knowledge. The evaluator commits to a blind or an informed audition given an
exogenously determined wage. He always fills the position with an applicant or a random outside
option. His revenue is determined by performance quality and ability whereas the applicant cares
only about being hired. In the baseline model, effort maps one-to-one into performance quality. In
a generalisation, I allow for moral hazard by considering a setting where low effort can result in low

or high performance quality. I focus on a gender bias and frequently use the context of an orchestra

1John de Mol, the creator of the singing competition “The Voice”, for example, argues that the TV show’s blind
auditions allow the judges to focus on quality alone and identify genuine singing talent (Universal Music Group, 2011).



to build intuition. However, my framework pertains to a broader range of contexts in which the
evaluator requires the applicant to prepare a project for review, and possibly submit additional in-
formation susceptible to bias, before deciding upon acceptance. In particular, technology companies
like ‘GapJumpers’ (Cain Miller, 2016) or ‘Applied’ (Glazebrook, 2019) allow firms to implement
blind hiring through software that withholds personal information. Academia may be another ap-
plication if blind auditioning can help to address the lower success rates of female applicants for
funding schemes such as ERC grants (Vernos, 2013).2

My main result is that there exists a threshold bias above which the evaluator prefers a blind
audition to provide targeted effort incentives: high effort incentives for highly able applicants while
low-ability applicants do not participate. Consequently, committing to no information can be ben-
eficial for the evaluator. Moreover, above the threshold bias, equal opportunity and targeted effort
incentives are complementary objectives: there is no trade-off between implementing blind auditions
as a policy to counteract first impression biases and efficiency due to adverse effects on targeted effort
provision. If anything, the implementation of equal opportunity is effort-enhancing for high-ability
applicants above this threshold. Perhaps surprisingly, the preferences of a highly biased evaluator
align with the preferences of high-ability females: a blind audition provides targeted effort incentives
and, as a side effect, plays out in favour of high-ability females, as they prefer to conceal their gender.
My model sheds light on the forces underlying the empirical findings on the use of blind auditions
and shows that the gains from being able to conceal one’s gender need not be uniform. For a low
bias, the gains from moving to a blind audition accrue to low-ability females. If the bias is high, the
gains accrue to high-ability females.

I show in a generalisation that a blind audition cannot provide targeted effort incentives if
performance uncertainty exceeds some threshold. Consequently, for a highly biased evaluator, a
blind audition is no longer guaranteed to be more profitable than an informed audition. Moreover,
there is the sizeable risk of market failure: for certain parameter combinations, neither a blind nor
an informed audition is profitable and the evaluator might not want to hold an audition at all.
Interventions that ensure the applicant pool to be of sufficiently high ability under performance
uncertainty guarantee the profitability of a blind audition when the evaluator is highly biased and

avoid market failure.

1.1 Related Literature

My paper relates to several strands of literature. I draw upon the literature on cognitive biases: I
argue that the evaluator in an informed audition is likely subject to different types of biases which
may be summarised in a reduced-form parameter. One potential driver is intergroup bias: the

evaluator may judge members of his own group more favourably (Hewstone et al., 2002; Anwar, 2012;

2The act of withholding applicants’ names may already have a significant effect. See Bertrand and Mullainathan
(2004) for an experiment in which CVs are randomly assigned African-American- or White-sounding names. For an
example of name-blind hiring, see the UK Civil Cervice (Manzoni, 2015).



Bagues and Perez-Villadoniga, 2012). In orchestras, gender associations with instruments may drive
bias (Abeles, 2009; Stronsick et al., 2018; Sergeant and Himonides, 2019). A third potential driver is
due to interaction effects of gender and race: in experimental judging sessions, videotaped males tend
to score lowest among black performers; females lowest among whites (Elliott, 1995). Extraneous
factors warrant the modelling of bias in performance evaluation. This can be as subtle as the strength
of the applicant’s handshake at the audition if this opening ritual influences the evaluator’s belief
about her character strength.® Other examples are attractiveness or accent (Purkiss et al., 2006).*

I draw upon contract theory by assuming verifiable disclosure (Milgrom, 1981; Grossman, 1981):
in an informed audition the applicant cannot misrepresent her gender nor ability on her CV. Con-
versely, the evaluator cannot commit to cherry-pick relevant information. Effort incentives are,
therefore, influenced by the evaluator’s bias via his hiring rule. This feature is similar to implicit
incentives arising in a dynamic setting (Meyer and Vickers, 1997). The evaluator has a menu of
audition forms available to hire the best candidate and, given his commonly known bias, needs
to choose the optimal form (Laffont and Tirole, 1986). Moreover, the blind audition is akin to a
signalling model & la Spence (1973) as the applicant’s effort decision may be informative about the
ability dimension of her type while gender cannot be signalled.

My paper builds on literature in the economics of discrimination. One theoretical explanation
for the association of blind auditions with an increased probability of hiring females is a model
of statistical discrimination (Taylor and Yildirim, 2011): the applicant is endowed with a one-
dimensional type that reflects her true ability. There is no room for the evaluator to respond in a
biased way to irrelevant information. However, “the possibility of psychological bias on the part of
the evaluator and the role of blind [auditions] in mitigating prejudice” (ibid., p.786) is suggested
as an important avenue for future research. With this paper, I fill the gap: I argue that a CV is
best modelled as a composite of valuable information about ability and irrelevant information. This
may trigger misleading first impressions on part of the evaluator and may prevent him from hiring
the best candidate. I provide a model of taste-based discrimination (Becker, 1971): for the same
level of ability, females and males are equally productive. This assumption stresses that prejudices
against female musicians (Seltzer, 1989), social attitudes (Allmendinger and Hackman, 1995) and
self-identity (Starr, 1974) are key in explaining the findings of Goldin and Rouse (2000). In Taylor
and Yildirim’s (2011) commitment benchmark, the evaluator is forced to reject performances that
he knows to be of high quality with positive probability in order to provide effort incentives. Such
a trade-off at the high end of the quality spectrum does not arise in my informed audition; rather,
applicants with low ability may be screened. Moreover, in their blind audition, the evaluator uses

a uniform acceptance threshold. My blind audition, in contrast, allows for signalling concerns: a

3In particular, “[blecause men tend to have greater upper body strength than do women, a male’s handshake is
likely to be firmer than a female’s handshake”. As a result, “if the [evaluator] shakes a woman’s hand, it is more likely
the shake will fail the [evaluator]’s character test”, leading him to discount more relevant information obtained from
the female’s subsequent performance (Thorngate et al., 2010, p.51).

4There is evidence for a vision heuristic: evaluators consistently report to value sound as central in performance.
However, they select different winners if they have visual information about the applicant (Tsay, 2013).



uniform threshold only arises when applicants pool on high effort, and highlights that the greater
realism of my assumptions also allows for new predictions.

Under statistical discrimination (Taylor and Yildirim, 2011), if the applicant pool is of mainly
high ability, the evaluator prefers a blind audition because assessing performance quality is less
important than providing effort incentives. If the applicant pool is of predominantly low ability, the
evaluator prefers an informed audition as selecting high-quality performances is crucial. Taste-based
discrimination, in contrast, allows for richer predictions: if there is little bias and the applicant pool
is highly able, a blind audition attracts low-ability applicants rather than providing targeted effort
incentives. For a high bias, the evaluator prefers a blind audition irrespective of the applicant pool’s
ability composition. Under statistical discrimination (ibid.), if the signal of performance quality is
very precise, the evaluator prefers a blind audition as the incremental information from observing
ability is low; if very imprecise, he prefers an informed audition as observing ability has a large
incremental informational value. My model, in contrast, makes more nuanced predictions about the
effect of performance uncertainty: if there is little bias, informed auditions are preferred irrespective
of the degree of performance uncertainty. If the bias is high and performance uncertainty is above
a threshold, the ability composition of the applicant pool matters for the evaluator’s preferences.
For a very low prior about ability, it is paramount to include ability in the hiring policy. While
blind auditions provide better effort incentives for the highly able, these types are rather infrequent.
For a sufficiently high prior, high effort incentives for the highly able are paramount, making blind
auditions preferable.

The remainder of this paper is structured as follows. Section 2 sets out preliminaries common to
both auditions. In Section 3 and Section 4, I solve for, and characterise, equilibrium in the informed
and blind audition. Section 5 details my main results on the evaluator’s and applicant’s audition
preferences. In Section 6, I introduce asymmetric uncertainty. In Section 7, I briefly highlight the

agency cost in the two audition forms. I conclude with avenues for further research in Section 8.

2 Preliminaries

In this section, I set out the timing, preferences of players, simplifying assumptions regarding the
performance outcome and solution concepts. Unless stated, all assumptions introduced in this section

hold throughout the remainder of this paper.

2.1 Timing

Two risk neutral parties, an applicant (she) and an evaluator (he) play a three-stage game.

In the first stage, the evaluator commits to a blind or an informed audition given an exogenously
determined wage w. If the audition is informed, the evaluator learns the applicant’s type 6 = (1, g),
where n € {nr,ny} = {1, 2} is ability and g € {m, f} := {0, 1} is gender. If the audition is blind, the



evaluator does not learn the applicant’s type. He only knows the type distribution: the applicant is
female or male with equal probability and the applicant is of high ability with Pr(ng) :=p € (0,1).
It is common knowledge that ability and gender are independent.

In the second stage, the applicant moves, knowing her type and whether it is a blind or informed
audition. She chooses how much costly effort to invest in preparing a performance, where effort
e € {er,en} ={1,2} can be low or high and effort costs are c¢(e). There is an outside option O for
the applicant that yields a zero payoff.

In the third stage, the applicant delivers her performance. It can turn out to be of low or high
quality; that is, ¢ € {qr,qm} = {1,2}. The evaluator makes the hiring decision based on type 6 (i.e.
ability and gender) and performance quality ¢ if the audition is informed, and based on performance
quality ¢ alone if the audition is blind.” In either audition form, the evaluator has a random outside

option U, which he can revert to instead of hiring the applicant.

2.2 Preferences of Players

The evaluator is assumed to be biased against female applicants. This is represented in form of
a bias parameter S € [0, 2] which is common knowledge in either audition form. I formalise the

evaluator’s preferences with a gross utility function consisting of two parts:

V(g,n,9) = fla,n) — Bg = q+n—Bg. (1)

The first part f(q,n) = g + 7 is a production function.® The evaluator, therefore, prefers to hire an
applicant who is of high ability and delivers a high-quality performance in stage 3. In particular,
given the applicant’s ability n, which the evaluator may learn in stage 1, and her performance
quality ¢, always observed in stage 3, the evaluator earns revenue f(g,7) by hiring the applicant.
The assumption that performance quality and ability jointly determine revenue may be justified if
f(g,m) is regarded more broadly as an applicant’s marketable talent, consisting of an endogenous
component ¢ and an exogenous component 7.” The inclusion of ability allows for revenue-generating
reputation effects from hiring highly able star soloists® that have been shown to attract fans (Hart,
1973, p. 390) and additional single-ticket buyers (Kamakura and Schimmel, 2013). Furthermore,
the functional form of f(g,n) implies that males and females are perfect substitutes in production:

gender does not enter. The second part Bg captures the evaluator’s bias against female applicants.’

5 An alternative interpretation of the game involves two evaluators: the senior management with a zero bias chooses
the audition form in stage 1; the evaluator with a possibly non-zero bias chooses whom to hire in stage 3.

6Under a multiplicative form of the production function, f(q,n) = gn, most of the results remain qualitatively
unchanged. The proofs are available on request.

7See Tsay and Banaji (2011) for the two sources of talent and how they are perceived by expert decision-makers:
“naturals” are characterised by early evidence of high innate ability; “strivers” by high motivation and perseverance.

8See also the economics literature on the phenomenon of superstars (Adler, 1985; Rosen, 1981).

9This form of the utility function is inspired by (Becker, 1971, chapter 3, p.39): an employer has a taste parameter
d (“coefficient of discrimination”) so that the wage of a member of the minority group N is effectively wy + d.



Assumption 1. w = E[U] = w, = wg for g € {m, f}.

Importantly, the gross utility function (1) does not include wages. This is because w is the same
for each applicant and the outside option, and is exogenously determined. Assumption 1 is in line
with orchestras’ practice to specify a base pay according to which positions are remunerated, making
wages independent of the audition form.'? Furthermore, fixing the wage at the expected value of
the outside option captures that trade unions tend to be integrated in the setting of the base pay to
performers (Towse, 2010): the base pay reflects the market value of the outside option ex-ante and
is the evaluator’s maximum willingness-to-pay when negotiating with unions. Given Assumption 1,
I can abstract from wages in the evaluator’s utility function. Wage costs are sunk and do not affect

his hiring decision in stage 3. Later, I will refer to the evaluator’s utility net of wage costs as II.
Assumption 2. U ~ U[2 — 3,4].

The evaluator always fills the position by either hiring the applicant or a uniformly distributed
outside option. Intuitively, as concert schedules are planned far in advance, ticket sales tend to start
months before the performances and orchestral parts need to be acquired and allocated prior to
rehearsals (Towse, 2010, chap. 8), the evaluator is unlikely to leave a position unfilled. The value of
U is unknown to the evaluator when making the hiring decision. The bounds on the outside option
may be justified if U is thought of as the possibility to engage a substitute from an agency. This
agency randomly provides the evaluator with the same four types who then choose effort e € {er, en}
nonstrategically. A substitute, therefore, generates gross utility of at least 2 — 3 if she is of type
0 = (nr, f) and exerts low effort. A substitute generates at most 4 if he is of type 8 = (ng,m)
and exerts high effort. Because the evaluator cannot contract upon the substitute’s type and effort
choice with the agency, U is essentially a gamble that may turn out to be better or worse than the
applicant considered in stage 3 of the game. Given this interpretation, a greater bias against female
applicants naturally reduces the minimum value of the outside option. In fact, the outside option
may turn out to be of no value to a maximally biased evaluator.

The evaluator faces four types of applicants in this game, © = {(np,m), (ng,m), (9L, f), 0, )}
The applicant, whether of low or high ability, female or male, wants to be hired to receive a wage
w net of effort costs. In particular, by choosing e € {er,en} she maximises her expected utility,
taking into account how her effort choice influences the probability of being hired via its effect on

performance quality:
2

Ul(e,n, g) = Pr(hired|)w — ;—. (2)
n
In an informed audition, the hiring probability depends on performance quality, gender and ability;

that is, Pr(hired|g,n,g). In a blind audition, in contrast, the hiring probability never directly

10In the UK, for example, employment agreements are negotiated by the Musicians’ Union (n.d.) and applicable
to members employed with mayor orchestras. The assumption also eliminates the screening aspect that wage setting
would otherwise have in stage 1. In particular, endogenising wages would make a blind audition preferable even for an
unbiased evaluator due to significant wage savings. Furthermore, the evaluator would then be best off setting w = 0,
always hiring the outside option because U does not respond to incentives in this model.



depends on gender or ability; that is, Pr(hired|q). The applicant’s effort costs are given by c(e) = %
Thus, ability determines the marginal cost of exerting high rather than low effort, with high ability
corresponding to lower marginal costs. The applicant receives a zero payoff if she is not hired and

her outside option gives zero utility.

2.3 Performance Outcome and Solution Concept

In the baseline model, T focus on the interaction of the strength of the evaluator’s bias and the

information structure of the audition.
Assumption 3. Pr(g;le;) =1 forie {L,H}.

Assumption 3 abstracts from any moral hazard considerations: effort maps one-to-one into per-
formance quality, so can be perfectly inferred by the evaluator. In Section 6, I relax this assumption
and allow for moral hazard by considering a setting where low effort can result in low or high perfor-
mance quality. Given Assumption 3, an informed audition is a game of complete information, and
the solution concept is backward induction. A blind audition is a game of incomplete information,

and the solution concept is perfect Bayesian equilibrium, refined by the D1-Criterion when necessary.

3 Informed Audition

If the evaluator has committed to an informed audition, stage 2 and 3 are a game of complete
information with four proper subgames, one for each applicant type. Appendix A(a) represents this

game graphically.

3.1 Hiring Decision of Evaluator

The evaluator compares the utility from hiring the applicant to the value from hiring the outside
option. Therefore, he hires the applicant in stage 3 with probability

Pr(hired|q,n, g) = Pr(U < V(q,n,9)) = Vign,9) —2-8) q+n+p1—-9g) - 2. 3)

4—(2-p) 2+p

Given Assumption 3 and the hiring rule (3), there are eight possible hiring probabilities in an

informed audition:

Pr(h|QL777L7f) = Oa Pr(h’|QLanLam) = %7
Pr(hlgs, e, f) = Pr(hlag,nm, ) = s~ Pr(i ) = Pr(i S
r ) ) =rr B ) = 5 T ) ,m)=1rr 9 ,m) = -—">1,
qH, "L qr,MH 248 qH, 1L qr,MH 2+ 3
2
Pr(h|qHa77H7f) = Pr(h‘QHﬂ?Ham) =1

243’



Importantly, the evaluator never hires a low-ability-low-effort female in an informed audition: by
reverting to the outside option, he can never do worse but may be lucky to engage a substitute of
higher ability, higher effort or different gender. On the other hand, the evaluator always hires a
high-ability-high-effort male: by reverting to the outside option, the evaluator cannot do any better.
The remaining hiring probabilities depend on the strength of the evaluator’s bias. Intuitively, for

females, the hiring probabilities are decreasing in 8. For males, those are increasing in 3.

3.2 Effort Decision of Applicant

Given the hiring probabilities, the applicant chooses effort to maximise her expected utility (2).

Lemma 1. The effort responses of the four applicant types partition the evaluator’s bias B € [0, 2]
into three regions: (i) For a low bias, 3 € BL = [0, %m), only high-ability applicants participate

and exert high effort. (ii) For a moderate bias, B € BL, = [5_§/ﬁ, g], low-ability males also partic-
ipate and exert low effort. (iii) For a high bias, B € B% = (g,Q], all applicants except low-ability

females participate and exert low effort.

Proof. Detailed proofs of all results are in Appendix D. O

F 4 n y
k + + !

Figure 1: Partition of the evaluator’s bias in an informed audition.

The partition of the evaluator’s bias into three regions is illustrated in Figure 1. The low and
moderate bias cover roughly 21.9 and 38.1 percent of the parameter space, respectively. The high

bias is the largest interval, covering 40 percent.

3.3 Expected Utility of Evaluator

The evaluator’s prior is that the applicant is equally likely to be a female or male when committing
to the audition form. Furthermore, he knows that the applicant is of high ability with probability
p € (0,1), and that ability is independent of gender. Hence, all four proper subgames are reached
with nonzero probability and are, thus, relevant when deriving the evaluator’s expected net utility

for different values of 5.

Proposition 1. (i) Suppose 3 € BL where BL is defined as in Lemma 1(i). Then,

Blms e of] = Evig e pfl - w=5 |25 (1-5) + (145)] >0 (1)



(ii) Suppose B € BL, where BL, is defined as in Lemma 1(ii). Then,

ElL;|5 € Bi] = E[V|B € B3] —w

PR e o

(iii) Suppose B € BL where B is defined as in Lemma 1(iii). Then,

E[ll;|8 € By] =E[V|3 € Bf] —w
_1-p[ B (B p[ 1 B  1+B8/(B
_2[2+5(2_1>]+2[2+5(_2>+2+6<2>}20' ©

If the evaluator’s bias is low, he breaks even in subgame (1, f) and (11, m), and expects positive
net utility in subgame (ng, f) and (ng,m). Intuitively, when the evaluator is almost impartial,
requiring a CV acts as an effective means to screen applicants by ability and to provide targeted effort
incentives: high effort incentives exclusively for high-ability applicants while low-ability applicants
do not participate. If the bias is moderate, the evaluator instead expects negative net utility in
subgame (1, m) as low-ability males exert low effort rather than dropping out. Low-ability males
essentially exploit the evaluator’s bias: when they know the bias to be moderate, the probability
of being hired conditional on exerting low effort and identifying themselves as male is sufficiently
high to make the cost of low effort worthwhile. If the evaluator is highly biased, he also expects
negative net utility in subgame (ng, f). Intuitively, when high-ability females know the evaluator’s
bias to be substantial, the marginal cost from putting in high rather than low effort outweighs the
marginal benefit from being hired more often. They are deterred from exerting high effort at such a
high bias.!! Moreover, high-ability males rest on their laurels and have little incentive to exert high
effort. Their benefit from exploiting the bias and being able to identify themselves as male makes
the increase in cost from exerting high rather than low effort not worthwhile.

Proposition 1 highlights the role of ability. For a low bias, the evaluator’s expected net utility
(4) is increasing in the prior that the applicant is of high ability. An increasingly able applicant pool
makes it more likely that the evaluator faces the profitable subgame (1, f) or (1, m) relative to the
subgames in which he breaks even with the outside option. For a moderate bias, the increase in the
evaluator’s expected net utility (5) is more pronounced: as subgame (7, m) becomes less likely, the
evaluator is able to avoid the losses from potentially hiring low-ability males who participate in the
audition. For a high bias, the increase in the evaluator’s expected net utility (6) is more attenuated:
as p increases, the evaluator faces both the unprofitable subgame (7, f) and the profitable subgame

(g, m) more often.

' The mechanism is similar to stereotype threats (Giinther et al., 2010).
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4 Blind Audition

In a blind audition, the evaluator does not learn the applicant’s type 6 in stage 1. He only observes her
performance quality ¢ in stage 3. Thus, there are no proper subgames but two information sets: qr,
and gg. Each information set contains four nodes when the evaluator has to make the hiring decision
in stage 3. Because these information sets are non-singletons, stage 2 and 3 in a blind audition are
a game of incomplete information. Therefore, I specify beliefs for the evaluator: a probability
distribution over the nodes in both g7, and gp. Intuitively, this probability distribution constitutes
the evaluator’s revised beliefs how likely it is, upon hearing a low- or high-quality performance, that
he is facing a particular applicant type behind the curtain. In what follows, I focus on the case when
the bias is either sufficiently low to induce all applicants to exert high effort or sufficiently high to
induce only the highly able to exert high effort.'? T refer to the former case as pooling and the latter

case as separating. Appendix A(b) represents this game graphically.

4.1 Pooling Equilibrium

Suppose the evaluator’s bias is sufficiently low to induce all applicants to exert high effort. However,
when observing a low performance quality off the equilibrium path, the evaluator believes the ap-
plicant to be of low ability. Upon observing a low-quality performance, the evaluator can, therefore,
infer the applicant’s ability from her action and expects gross utility
p p
E[V =qr+1—-==2—=
Vigrl = a1 B) B)
from hiring the applicant.'® Upon observing a high-quality performance, the evaluator cannot infer
the applicant’s ability and holds a belief that is equal to his prior. He expects gross utility
B B

B[V lan] = an + Elolan] — 5 =24 (1 -p) 429 5 =34p—

from hiring the applicant. The evaluator compares the expected utility from hiring the applicant to

the value from hiring the outside option. Therefore, he hires the applicant at each information set

with probability

Vigl—(2-8)  a+Enld-5-(2-5)
4—(2-8) 2+ 7

121 do not consider applicants pooling on low effort as my focus is on whether, and under which conditions, blind
auditions can be superior. To see why this can never obtain in a low-effort pooling equilibrium, compare it to the
worst-case scenario in an informed audition; that is, for 8 € ﬁ}{, all applicants except low-ability females exert low
effort. This scenario gives the evaluator still a higher payoff because attracting low-ability-low-effort females is never
profitable. The evaluator could have broken even with the outside option and, therefore, is worse off.

13The evaluator cannot infer gender in a pooling or separating blind audition because, with 1 fixed, females and
males have the same payoff structure. In effect, the evaluator now faces only two applicant types, nr, and ng.

Pr(hired|q) == Pr(U < E[V|q]) = Ef . (7)

11



Given Assumption 3 and the hiring rule (7), there are two possible hiring probabilities for both

female and male applicants:

_ 3 AN
Pr(hlqr) = Pr(U <2-— 2) = a5
Pr(hlqn) = Pr(U <3+p-— §> _ W

Compared to an informed audition, female and male applicants now face the same hiring probabil-
ities as the evaluator cannot bias gender. Similarly, high- and low-ability applicants face the same
hiring probabilities as they cannot identify themselves in a pooling blind audition. Furthermore, an
increasingly skilled applicant pool raises the evaluator’s expected revenue from hiring at gz . Hence,

he finds it optimal to hire more often at this information set.

4.1.1 Effort Decision of Applicant

Given the two hiring probabilities, the applicant chooses effort to maximise her expected utility (2).
I now show that the prior determines whether a high-effort pooling equilibrium can be supported,

and that p places an upper bound on the evaluator’s bias in any such pooling equilibrium. I define

Bp) ={B:Ulen,nr) = 0}.

%, no high-effort pooling equilibrium exists. (i) For p = %, a high-effort
pooling equilibrium exists if the evaluator is unbiased. (iii) For % < p < 1, a high-effort pooling
equilibrium exists if B € B2 = [0, B(p)], where 3'(p) > 0. Asp 11, the upper bound on the pooling

equilibrium [(p) approaches the infimum beyond which a separating equilibrium exists (Lemma 3).

Lemma 2. (i) For p <

With the observation that it is always optimal for high-ability applicants to exert high effort if
it is optimal for low-ability applicants to exert high effort, pooling on high effort is possible if the
prior that the applicant is of high ability is sufficiently large and the evaluator’s bias is not too high.
Furthermore, an increasingly able applicant pool makes it easier for for the fewer low-ability to hide

behind the more-and-more high-ability applicants.

4.1.2 Expected Utility of Evaluator

While the evaluator does not learn the applicant’s type, the applicant’s payoff structure is common
knowledge. In particular, for the evaluator’s gg-belief that all applicants exert high effort to be

consistent with the applicants’ effort decision, he needs to have a sufficiently low bias.

Proposition 2. Suppose 8 € B8 with % < p < 1 where BB is defined as in Lemma 2. Then,

20+p)+p

Elllp|3 < 6] = EV|8 € 6] - w = p=- L

> 0. (8)
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The evaluator’s expected net utility (8) is increasing in the prior that the applicant is of high
ability because, ceteris paribus, an increasingly skilled applicant pool raises the evaluator’s expected
revenue from hiring in a pooling blind audition. Intuitively, the revised belief of the evaluator upon
observing a high-quality performance takes into account that it is ex-ante more likely to face a

high-ability female or a high-ability male behind the curtain.

4.2 Separating Equilibrium

Suppose the evaluator’s bias is sufficiently high that only high-ability applicants exert high effort.
As before, the evaluator believes the applicant to be of low ability when observing a low perfor-
mance quality. Therefore, the evaluator has degenerate posterior beliefs at both information sets.
Upon observing a low-quality performance, he holds the belief that the applicant is of low ability
with probability one, and male or female with equal probability. Upon observing a high-quality
performance, he believes the applicant to be of high ability with probability one, and male or female
with equal probability. At g, the evaluator’s expected gross utility E[V|qr] =2 — g from hiring the
applicant is unchanged. At ¢y, the evaluator can now infer the applicant’s ability from her action

and expects gross utility

E[V|qH]=qH+2—§:4—§

from hiring the applicant. As before, the evaluator compares the expected utility from hiring the
applicant to the value from hiring the outside option. Given Assumption 3 and the hiring rule (7),

there are two possible hiring probabilities for both female and male applicants:

Pr(h|qL):Pr(U§2—§> —4f25,
- 4
Pr(h|qm) :Pr<U <4- g) = 4_:—2%

4.2.1 Effort Decision of Applicant

Given the two hiring probabilities, the applicant chooses effort to maximise her expected utility (2).

Lemma 3. For 3 € B85 = (V17 — 3,2), a separating equilibrium exists in which only high-ability
applicants exert high effort and low-ability applicants do not participate.

Separation is possible if the bias is sufficiently high so that it is too costly for low-ability applicants
to participate. Moreover, for § < 2, the outside option dominates low effort for low-ability applicants.
For 8 < 2, high effort dominates low effort for high-ability applicants.

4.2.2 Expected Utility of Evaluator
For the evaluator’s gg-belief that only high-ability applicants exert high effort to be consistent

with the applicants’ effort decision, he needs to have a sufficiently high bias. In this case, low-
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ability applicants do not participate and ¢z, is not reached. Therefore, the evaluator’s belief at this
information set is not determined by the applicant’s equilibrium play. I provide a robustness check
in Appendix C: two refinements based on either deviation payoffs or the D1-Criterion show that the
evaluator’s belief that the applicant is of low ability when observing a deviation to g constitutes a

reasonable restriction.
Proposition 3. Suppose 3 € B8 where 35 is defined as in Lemma 3. Then,

4
5 .
1+28

Elllp|6 € Bg] =E[V|B € ] —w=p (9)

As before, the evaluator’s expected net utility (9) is increasing in the prior that the applicant is of
high ability. However, the channel through which an increase in the prior leads to an increase in the
evaluator’s profit is less pronounced. This is because, in a pooling blind audition, an increase in the
prior also implied a reduction in the probability that, upon observing a high-quality performance,

the evaluator faced a low-ability female or low-ability male behind the curtain.

5 Comparison of Auditions

Having discussed the evaluator’s net utility in both audition forms, I can conclude under which
conditions on the bias and the prior the evaluator prefers a blind or informed audition to maximise

his expected net utility.

Theorem 1. (i) For % < p < 1, if the evaluator’s bias against female applicants is low, B € BE,
he prefers an informed audition over a pooling blind audition. (i) For 0 < p < 1, if the evaluator’s
bias against female applicants is high, 8 € ,81{1 ﬂﬁfl, he prefers a separating blind audition. (iii) For
0<p< %, if the evaluator’s bias against female applicants is moderate, 5 € B]IV[ N ﬁg, he prefers
a separating blind audition. (iv) For # < p < 1, if the evaluator’s bias against female applicants

is moderate, 3 € 3%, N BE | he prefers an informed audition.

Theorem 1 details my main result on the evaluator’s audition preferences: there exists a threshold
bias above which the evaluator is better off having no information about the applicant’s type. In
this case, a blind audition provides targeted effort incentives. In an informed audition, in contrast,
the evaluator’s bias would distort effort incentives: all applicants except low-ability females would
exert low effort. Consequently, committing to no information can be beneficial for the evaluator.
This prediction of my model echoes the insight of Gladwell (2005) regarding first impression biases:
“by fixing the first impression at the heart of the audition - by judging purely on the basis of ability
- orchestras now hire better musicians, and better musicians mean better music” (p.253).

Conversely, the evaluator is better off having more information if his bias against female appli-

cants is low. An informed audition allows him to attract a pool of exclusively high-ability applicants.
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Moving to a blind audition would also induce low-ability applicants to participate and exert high
effort if the evaluator’s prior is sufficiently high (Figure 2a and Figure 2b). Moreover, a blind audi-
tion would prevent the evaluator from discriminating between applicants of different characteristics:
when all exert high effort, the evaluator has no means of distinguishing them behind the curtain.
Specifically, he can no longer hire a high-ability-high-effort male with probability one. However,
reverting to the outside option with positive probability when high-ability males exert high effort
can only make the evaluator worse off due to the upper bound on U. This prediction of my model
is in line with Holland (1981) observing that “equal opportunity has unloosed such an avalanche of
auditionees that standards of selection and fairness are sometimes actually lowered” and that “[a]s

a result, top talent is sometimes lost in the shuffie”.

E[II] E[I]
9 1
o~ 2 —
171 \ B —
= \
200 ’ T E[lIj] S — E[llp]
pool pool
— E[I;] / E[I;]
1 1 I5) 1 : 1 I}
BP Bl N BR BP Bi N BE
(a) Pr(nu) =0.9. (b) Pr(nu) = 0.5.

E[II]

—_
— E[lIp]

[ —

L nBE

(c) Pr(nm) =0.1.
Figure 2: Evaluator’s expected net utility in a blind and informed audition.
For a small range of moderate biases, 8 € 84, N 5, both a blind and informed audition provide

high effort incentives for high-ability applicants. However, the evaluator faces the distortion that an

informed audition also attracts low-ability males, who exert only low effort. The prior determines
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the size of the loss from potentially hiring those types and, thus, whether the evaluator may be
better off in a separating blind audition. First, for a range of priors from % to 5‘%@, the evaluator’s
preferences over auditions are non-monotonic in his bias (Figure 3). Intuitively, this is because
equation (5) is upward-sloping whereas equation (9) is downward-sloping on the interval 31, N sE.
However, if the applicant pool is of predominantly low ability, the evaluator always prefers a blind
audition for this range of moderate biases: it is an effective means to provide targeted incentives
while reaping the benefits from breaking even with the outside option (Figure 2¢). The evaluator
avoids substantial losses which he would have incurred in an informed audition from hiring low-
ability males relatively frequently. As the applicant pool becomes increasingly able, however, this
concern becomes less important. In particular, for a sufficiently high prior, the benefit from being
able to hire high-ability females and high-ability males with differing probabilities outweighs the loss

from potentially hiring a low-ability-low-effort male in an informed audition.

p
Bt Bir

prefer informed

prefer blind

no comparison possible

BE

Figure 3: Evaluator’s preferences over auditions for different biases and priors.

To gain some intuition behind the evaluator’s distribution of preferences, suppose that the bias
and the prior on high ability are drawn uniformly from their respective supports. Then, before
the three-stage game is played, the evaluator prefers a blind audition approximately sixty-four
percent and an informed audition only approximately thirty-six percent of the time (Figure 3).
At a macroeconomic level, such simple form of heterogeneity in the bias across evaluators and in
the ability composition across applicant pools, may rationalise the observed co-existence of blind
and informed auditions in the economy. Furthermore, it may rationalise that the majority of U.S.

symphony orchestras use a blind audition as an outcome of optimisation (Goldin and Rouse, 2000).
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5.1 Applicant Preferences over Auditions

To complement the discussion of the evaluator’s optimal audition form, I consider the applicant’s
audition preferences. In particular, having solved for optimal effort levels in both audition forms, I
can conclude under which conditions on the bias and prior each type prefers a blind or an informed

audition to maximise her expected utility.

Theorem 2. (i) A low-ability female prefers a blind audition if the evaluator’s bias against female
applicants is low; that is, B € BLB. (i) She is indifferent if the evaluator’s bias against female
applicants is high; that is, 5 € ﬁg.

Intuitively, a low-ability female benefits from the move to a blind audition under the condition
that the applicant pool is predominantly of high ability and the evaluator’s bias is sufficiently low; for
example, she benefits for biases weakly below 3(0.5) ~ 0.37 when the prior is one-half (Figure 4a).
It allows her to pool with high-ability applicants, concealing her low ability and gender, and, thus,
be hired with nonzero probability. In an informed audition, she would never participate because

having to reveal both gender and ability would play out against her.

Theorem 3. (i) A high-ability female prefers an informed audition if the evaluator’s bias against
female applicants is low. (ii) She prefers a blind audition if the evaluator’s bias against female

applicants is high; that is, 5 € ﬁg.

To gain some insight, fix a prior that is sufficiently high such that the range of biases for which
a high-ability female prefers an informed audition is determined by the intersection of Up and Uy
(Figure 4b). Then, as the prior that the applicant is of high ability approaches one, the range
of biases for which a high-ability female prefers an informed audition is shrinking and approaches
zero. Intuitively, for this applicant, it becomes relatively more important to conceal her gender as
the evaluator already knows that she is likely to be of high ability. Submitting a CV prior to the

audition is of little value to her.

Theorem 4. (i) A low-ability male prefers a blind audition if the evaluator’s bias against female ap-
plicants is low. (i1) He prefers an informed audition if the evaluator’s bias against female applicants
is high; that is, B € 65.

For a very low bias, the intuition behind Theorem 4 is akin to that for low-ability females. A
low-ability male benefits from the move to a blind audition under the condition that the applicant
pool is predominantly of high ability and the evaluator’s bias is sufficiently low (Figure 4c). For
this applicant, it is attractive to conceal his low ability in a pooling blind audition. He is, in
essence, benefiting from an informational externality because the applicant pool is increasingly able.
However, beyond a critical value of the bias, he trades off this advantage and rather identifies himself

as low-ability male to reap the benefits of the evaluator’s bias against female applicants.
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Theorem 5. (i) A high-ability male prefers an informed audition if the evaluator’s bias against
female applicants is low; that is, B € BE. (ii) He also prefers an informed audition if the evaluator’s

bias against female applicants is high; that is, 8 € Bfl.

Intuitively, a high-ability male never wants to conceal either his ability or gender, because his
type always plays out in his favour. Under the condition that the evaluator’s bias is strictly positive,
even if the applicant pool was predominantly of high ability, he would benefit from submitting his
CV to identify himself as a male. Graphically, this means that, for any strictly positive bias, Up
will always be below Uy, even if the prior approaches one (Figure 4d). This result contrasts with
high-ability females whose preferences change to a blind audition as the applicant pool becomes

increasingly skilled.
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Figure 4: Expected utilities in a blind and informed audition.
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5.2 Discussion of Results

Having discussed the preferences of the four applicant types, I conclude that, if the evaluator’s bias
is low, applicants’ audition preferences differ along the ability dimension of their types. The highly
able prefer to identify themselves as such in an informed audition whereas the less able prefer to pool
with them in a blind audition. In contrast, if the evaluator is highly biased, applicants’ audition
preferences differ along the gender dimension. Males prefer an informed audition as the bias plays
out in their favour. High-ability females, on the other hand, prefer a blind audition: they rather
trade off not being able to reveal their high ability for not having to reveal their gender.

Not surprisingly, the evaluator’s preferences align with the preferences of high-ability applicants
if his bias against females is low. The evaluator wishes to screen applicants by their ability. In
this case, requiring a CV results in targeted effort incentives. High-ability applicants favour this
policy as they want to distinguish themselves from low-ability applicants. More surprisingly, the
evaluator’s preferences align with the preferences of high-ability females if his bias is high. In
this case, to provide targeted effort incentives, the evaluator does not require a CV and holds the
audition behind a curtain. This deters low-ability applicants and, as a side effect, plays out in favour
of high-ability females.

The predictions of my model are qualitatively in line with Goldin and Rouse’s (2000) findings
that “the switch to blind auditions can explain 30 percent of the increase in the proportion female
among new hires and possibly 25 percent of the increase in the percentage female in the orchestras
from 1970 to 1996” (p.738). Yet, my model sheds light on the underlying forces. First, if there is
at most a low bias against female applicants, such that audition preferences differ along the ability
dimension, the authors’ findings may be driven by the possibility of hiring low-ability females in a
blind audition. In fact, the nonzero probability of hiring low-ability females outweighs the reduced
probability of hiring high-ability females in a blind audition when the bias is low. To see this, note
that the reduced probability is essentially the driver for why high-ability females prefer an informed
audition, as their effort level remains unchanged. In other words, for the same effort cost they are
less likely to be hired in a blind audition. Second, if the bias is high, such that audition preferences
differ along the gender dimension, their findings may be driven by the increased probability of hiring

high-ability females in a blind audition, with no change for their low-ability counterparts.

6 Auditions under Performance Uncertainty

Does a highly biased evaluator still prefer relying on a blindfolded performance if there is randomness
in the environment? In the performing arts, such randomness is common; for example, due to varying
temperature and humidity of the venue (Levinson, 2017). Hence, it is important to understand
whether the evaluator’s audition preferences are affected by how strongly the applicant’s performance

quality correlates with her effort.
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Assumption 4. Pr(gglerg) =1 and Pr(qpler) =1 —e.

I relax Assumption 3 to asymmetric performance uncertainty. Performance quality is stochasti-
cally determined by the applicant’s effort and one additional uncertainty parameter ¢ € [0, %) As
this parameter gets close to zero, the generalised model approaches the baseline model.

The asymmetry is motivated by the observation that high effort in the performing arts commonly
takes the form of deliberate practice (Ericsson et al., 1993; Ericsson, 2006), and learning about
performance-controlling factors (McPherson and Schubert, 2004). Performers often describe the
process as one of overlearning and overpreparation (Hays and Brown, 2006). Thus, deliberate
practice removes the element of randomness in the mapping from high effort to high performance
quality. Low effort, in contrast, does not have a deterministic outcome. In this case, “heat, light,
noise, as well as any other conditions that might interfere with obtaining a fair assessment of an
individual’s performance” (Castiglione, 1985, p.34) can play a major role. Assumption 4 may also
capture the inherent subjectivity in performance evaluation: the evaluator can identify who engaged
in deliberate practice but his standards are too lenient to always identify at the margin those

applicants who did not.'*

6.1 Informed Audition under Performance Uncertainty

The introduction of performance uncertainty changes the ex-ante hiring probabilities when effort
is low: they are a convex combination of low effort mapping into low performance quality as well
as the e chance of attaining high performance quality as a consequence of randomness. Intuitively,
such performance uncertainty makes exerting low effort relatively more attractive and alters the
applicant’s participation and incentive constraints. That, in turn, affects the applicant’s optimal
effort choice in the second stage as well as the partitioning of the evaluator’s bias in Lemma 1. I
define Bras(e) = {B: Uler,nz,m) = 0,8 > 0} and Buale) = {6: Uler,nu,-) = Ulen,nu, ")}

Lemma 1'. Under Assumption 4, for e < & = %, the applicants’ effort responses partition the
evaluator’s bias B € [0,2] into three regions: (i) For a low bias, B € BL(e) = [0,Bram(e)), only
high-ability applicants participate and exert high effort. (ii) For a moderate bias, 8 € Bi,(c) =
[Brar(€), Brral(e)], low-ability males also participate and exert low effort. (iii) For a high bias, B €

ﬁ{q () = (Bral(),2], all applicants except low-ability females participate and exert low effort.

14 A different interpretation is that the applicant may be lucky, or have mastered the “inner game” (Gallwey, 1974).
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Figure 5: Partition of the evaluator’s bias for different degrees of performance uncertainty.

To get some intuition behind Lemma 1’; that is, how the applicants’ effort responses under rising
performance uncertainty partition the evaluator’s bias, fix ¢g = 0 and ¢; = %. First, Figure 5
illustrates that the interval 8% (¢) is expanding to the left as the degree of performance uncertainty
increases. Second, an increase in performance uncertainty causes the interval Bi(a) to shrink at a
faster rate than the interval 3%, (g). As a result, £ marks the threshold beyond which 87 (¢) vanishes.
These two observations are intuitive: the more uncertain the environment, the lower the bias of
the evaluator needs to be to distort effort incentives for the highly able. This is exacerbated by
the fact that performance uncertainty attracts low-ability applicants. The threshold & determines
which gender benefits from rising performance uncertainty: as the degree of performance uncertainty
approaches the threshold from below, low-ability males benefit and participate for a greater range of
biases, with no change for low-ability females. Beyond this threshold, as the degree of performance
uncertainty approaches its supremum, low-ability females benefit and participate more often.

In what follows, I assume ¢ < &. While this restriction is not without loss of generality, it ensures
that low-ability females never participate and that the results are comparable to those derived under

Assumption 3.

Proposition 1’. Suppose Assumption J holds and e < &. (i) Suppose further that B € BL(e) where
BE(e) is defined as in Lemma 1'(i). Then, the evaluator’s expected net utility (4) is unchanged. (ii)
Suppose B € BL,(e) where BL,(¢) is defined as in Lemma 1'(ii). Then, E[Il;|3 € BL,()] = 0. (iii)
Suppose B € Bl (e) where 8L () is defined as in Lemma 1 (iii). Then, E[I;|8 € BL(g)] = 0.

Proposition 1’ highlights that performance uncertainty alters the evaluator’s expected net utility
if an informed audition cannot provide targeted effort incentives; that is, if requiring a CV does not

pose an effective means to screen applicants by ability.
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6.2 Blind Audition under Performance Uncertainty

I now consider the effect of performance uncertainty on the pooling and separating equilibrium
analysed in Section 4. A key question for policy is whether the separating equilibrium continues to
exist and remains more profitable for the evaluator. This would ensure that my predictions generalise
to an uncertain environment and that a strategy of commitment to no information can be beneficial

if the evaluator knows that he would otherwise not be impartial.

6.2.1 Pooling Equilibrium

Suppose the evaluator’s bias and the degree of performance uncertainty are sufficiently low to induce
all applicants to exert high effort. Given the asymmetry in Assumption 4, low performance quality
continues to be off the equilibrium path. As in Section 4, I assume that the evaluator believes the
applicant to be of low ability when observing a low-quality performance.

I now show that under performance uncertainty p and € usually determine jointly whether a high-
effort pooling equilibrium can be supported and that they place an upper bound on the evaluator’s
bias in any such pooling equilibrium. I define Byo0i(p, €) = min{B(p), B(p, )} where 3(p,e) = {B:
Ulem,n.) =Uler,nw)}-

1
3
p = %, a high-effort pooling equilibrium exists if the evaluator is unbiased and € < i. (iii) For

£ < p <1, a high-effort pooling equilibrium exists if 5 € BE (¢) = [0, Bpoot (P, €)] and Bpoot(p, ) > 0.

Lemma 2'. Under Assumption 4, (i) for p < =, no high-effort pooling equilibrium exists. (ii) For

Pooling on high effort is possible if the prior that the applicant is of high ability is sufficiently
large and the evaluator’s bias as well as the degree of performance uncertainty is not too extreme.

In particular, for a fixed prior p > %, once a critical level of performance uncertainty is reached,

3
the range of biases for which pooling on high effort is an equilibrium is decreasing in performance
uncertainty. This is driven by the fact that low effort becomes relatively more attractive. Conversely,
for a fixed degree of performance uncertainty € > 0, once a critical level of bias is reached, the range
of biases for which pooling on high effort is an equilibrium outcome is increasing in the prior that the
applicant is of high ability. Intuitively, while the ability composition of the applicant pool affects the
applicant’s utility under either effort choice, the effect of an increasingly able applicant pool is less
pronounced when she chooses to exert low effort. This is because the effect of a change in the ability
composition of the applicant pool is scaled down by the performance uncertainty that arises from
exerting low effort. Therefore, this comparative static is robust to the introduction of performance
uncertainty: an increasingly able applicant pool makes it easier for for the fewer low-ability to hide
behind the more-and-more high-ability applicants. If a high-effort pooling equilibrium exists under

performance uncertainty, the evaluator’s expected net utility (8) is unchanged.
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6.2.2 Fully Separating Equilibrium

Suppose the evaluator’s bias is sufficiently high and the degree of performance uncertainty is sufffi-
ciently low to induce high-ability applicants to exert high effort and low-ability applicants to drop
out.'® Under performance uncertainty, this qualification, which I refer to as full separation, is im-
portant: it ensures that the evaluator has degenerate posterior beliefs at the information set qg. In
other words, upon observing a high-quality performance, the evaluator is certain to face a highly
able applicant who is male or female with equal probability. If, in contrast, low-ability applicants
were to exert low effort, the evaluator could not be certain about the applicant’s ability at gy due
to the € probability that low effort results in a high-quality performance. In this case, I would need
to use Bayes’ rule in deriving the evaluator’s expected gross utility conditional upon observing a

high-quality performance and this would alter the hiring probability at ¢y (see Section 6.2.3)
Lemma 3'. Under Assumption 4, for € > &, a fully separating equilibrium does not exist.

My non-existence result is illustrated in Figure 6a: performance uncertainty which exceeds a

certain degree makes participating and exerting low effort for low-ability applicants worthwhile.

%ﬁ ~ 5= (solid blue line), there is no range of biases

that can support a separating equilibrium in which low-ability applicants do not participate. The

More precisely, beyond the threshold ¢ :=

frailty of the fully separating equilibrium to the introduction of performance uncertainty above this
threshold stems from the fact that the payoff from exerting low effort for the less able is just below
zero. As a result, the deterrence effect of the evaluator’s off-path belief is voided by the chance of

attaining a high performance quality as a consequence of randomness if this chance is at least é.

U U

1 2

er(go0) er(€o)

(a) Low-ability applicant. (b) High-ability applicant.

Figure 6: Effort choices in a fully separating blind audition under performance uncertainty.

15 As before, the evaluator believes the applicant to be of low ability at qr..

23



6.2.3 Partially Separating Equilibrium

The frailty of the fully separating equilibrium to the introduction of performance uncertainty above
a threshold suggests that there exists a less extreme separating equilibrium for a range of bias-prior-
uncertainty combinations, in which highly able applicants exert high effort and the less able exert
low effort. I refer to this outcome as partial separation. Note that partial separation was not an
equilibrium under Assumption 3: I specified the evaluator’s beliefs off the equilibrium path to be
such that he believes the applicant to be of low ability with probability one and I did not restrict ex-
ante whether the less able, in fact, participate or not. However, for 8 < 2, the outside option turned
out to dominate low effort for the less able and I reverted to two refinements to show robustness.

Suppose the evaluator’s bias and performance uncertainty are sufficiently high to induce high-
ability applicants to exert high effort and low-ability applicants to exert low effort. By Bayes’
rule, if there is randomness in the environment, the evaluator believes the applicant to be of high
ability with probability less than unity when observing a high-quality performance. As a result,
the hiring probability at gy is strictly smaller than in the fully separating equilibrium. This is
intuitive: under partial separation, the evaluator is more cautious in his hiring policy when observing
a high-quality performance due to the chance that the applicant behind the curtain is only of low
ability. T define 8., (p,€) = max{0, By (p,2), Bueys (p,€)} where B, (p,2) == {8 Uler,mz) = 0}
and B, (p,e) = {8 : Uler,nr) = U(em,nr)}. Moreover, Bsep(p,€) = min{2, Bsepr (p,€)} where
Bsep (p,€) == {8 : Uer,nu) = Ulen,nu)}-

Lemma 4'. Suppose Assumption 4 holds and e > é. For 8 € B (e) = (Bsep(p; €), Bsep(p, €)] where
Byep(pye) < Bsep(p, ), a partially separating equilibrium exists in which high-ability applicants exert
high effort and low-ability applicants exert low effort.

Lemma 4" implies that, for a fixed prior, once a certain degree of performance uncertainty is

16 As the prior enters the appli-

reached, partial separation is an equilibrium for a range of biases.
cant’s expected utility via the conditional probability that she is of high ability given a high-quality
performance, it is instructive to fix p = % (Figure 7). An increase in performance uncertainty from
€1 to g2 = 1—30 makes exerting low effort relatively more attractive for both high- and low-ability
applicants. As a result, it reduces the lower bound of the partially separating equilibrium via the
effort responses of the less able. Beyond a critical level of approximately 0.19, an increase in per-
formance uncertainty also reduces the upper bound of the partially separating equilibrium via the

effort responses of the highly able.

16 At ¢g = 0, low-ability applicants are indifferent between exerting low effort and not participating if the evaluator’s
bias is maximal, 8 = 2. Thus, I defined /Bg == (v/17 — 3,2) in Section 4 to support the fully separating equilibrium
and neglected the possibility of partial separation at 8 = 2.
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(a) Low-ability applicant. (b) High-ability applicant.

Figure 7: Effort choices in a partially separating blind audition under performance uncertainty.

For the evaluator’s belief that high-ability applicants exert high effort and low-ability applicants
exert low effort to be consistent with the applicants’ effort decision, he needs to have a sufficiently

high bias, 8 € 85 (¢), and there needs to be randomness ¢ > £ in the environment.

Proposition 2'. Suppose Assumption / holds, ¢ > & and B € BE5(e) where BB (e) is defined as in
Lemma 4. Then, E[llg|B8 € BE(e)] = 0.

Proposition 2" highlights that the evaluator’s expected net utility in a partially separating equi-

librium need not be positive.

6.3 Comparison of Auditions under Performance Uncertainty

Having discussed the effect of performance uncertainty on the evaluator’s net utility in both audition
forms, I can conclude under which conditions on the bias, the prior, and the degree of performance
uncertainty my results on the evaluator’s preferences continue to hold.

First, as full separation under € > £ is not possible, blind auditions do not have the same fully
fledged effect as under certainty; that is, blind auditions cannot provide targeted effort incentives
when the evaluator is highly biased. This dampens the evaluator’s expected net utility. For a fixed
prior, compare, for example, the evaluator’s full separation net utility when g = 0 in Figure 8a

1

with his partial separation net utility when e; = 75

still finds a blind audition more profitable for this ability composition of the applicant pool and this

in Figure 8b: while a highly biased evaluator

degree of performance uncertainty, the expected net gain is smaller.
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Figure 8: Evaluator’s expected net utility in a blind and informed audition under performance
uncertainty.

Second, under £ > £, blind auditions are not guaranteed to be more profitable than informed
auditions when the evaluator is highly biased (Figure 9). However, for 8 € Bf}(s), blind auditions
are still guaranteed to be more profitable for a sufficiently high prior approximately greater than
0.46. Intuitively, while the less able participate in the blind audition, the highly biased evaluator
can, at least, provide effort incentives for close to the majority of the highly able.

Third, full separation insured the highly biased evaluator against negative net utility in a blind
audition. Under ¢ > ¢ and partial separation, the evaluator’s net utility may be negative for very low

priors. In fact, there are bias-prior-uncertainty combinations for which neither blind nor informed

L
107

To gain some intuition behind the evaluator’s distribution of preferences, suppose that, if the

auditions are profitable. For e; = these combinations are the grey-shaded areas in Figure 9.

degree of performance uncertainty €; is moderate, the evaluator’s bias and the prior on high ability
are drawn uniformly from their respective supports. Then, before the three-stage game under
performance uncertainty is played, the evaluator prefers a blind audition approximately fifty percent
and an informed audition approximately forty-five percent of the time. Neither audition is preferred
approximately five percent of the time (Figure 9). First, this highlights the sizeable risk of market
failure under performance uncertainty: the evaluator might prefer to not hold an audition at all.
Second, this highlights that an informed audition gains only about nine while a blind audition loses
about fourteen percentage points in the move from a certain to a moderately uncertain environment.
In other words, the evaluator is worse off as the performance uncertainty reduces the attractiveness of
a blind audition by more than it increases the attractiveness of an informed audition. Taken together,
the welfare loss of asymmetric performance uncertainty comes from the possibility of market failure:
the no-audition scenario did not exist under Assumption 3 in Figure 3. At a macroeconomic level, the

moderate performance uncertainty combined with this simple form of heterogeneity in the bias across
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evaluators as well as in the ability composition of applicant pools may rationalise the co-existence

of blind and informed auditions in more equal proportions.

p
B1 (1) Birler)
1
prefer informed
prefer blind
no comparison - :
possible F»"’<\\\
I neither T
|
0 : B
Bir(e1)

Figure 9: Evaluator’s preferences over auditions for different biases and priors for 1 = %.

6.4 Policy Recommendations under Performance Uncertainty

If performance uncertainty is an inherent feature of the environment and cannot be alleviated,
then policy should ensure that the applicant pool is of sufficiently high ability. Examples could be
early childhood interventions to identify talent and to build performance excellence gradually via
deliberate practice and, thereafter, merit scholarships for formal training to secure a steady influx of
highly able musicians into the applicant pool. Direct interventions could target artistic poverty and
the necessity for multi-jobbing, often in teaching, to earn a subsistence income as main barriers to
human capital investment later in life. One could ask whether “auditioning, networking, keeping fit,
practising and unpaid rehearsing [should] be counted as part of the artists’ labo[u]r supply” (Towse,
1996, p.102) to reward human capital investment.

Under performance uncertainty, such ability-targeting policy is beneficial for two reasons: first,
it guarantees the profitability of the partially separating blind audition when the evaluator is highly
biased. Second, it guarantees that blind auditions outperform informed auditions. This may be
desirable for equality of opportunity. Intuitively, under performance uncertainty, an applicant pool
of sufficiently high ability helps counteract that blind auditions only achieve partial separation.
Furthermore, it helps avoiding market failure, which may arise if neither informed nor blind auditions
are profitable. In this case, it would seem natural for the evaluator to revert to the outside option
immediately without holding an audition at all. This would lead to continual subcontracting or zero-

hour contracts in the performing arts, reinforcing gender inequality via the difficulty of combining
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precarious employment with motherhood and caring responsibilities (Conor et al., 2015).

The recommendation for government to stimulate the acquisition of skills is in line with existing
research on effective interventions in the presence of low-skill bad-job equilibria (Snower, 1994): when
there is a small proportion of highly able types, the evaluator has little incentive to fill the position
permanently, which, in turn, reinforces the underprovision of skilled labour. Furthermore, a training
supply externality arises because an increase in the number of high-ability types in the population
raises the probability that the evaluator will face and hire a highly able applicant, which raises his
expected payoff from holding the audition. There may also be a rationale for speed if market failure
leads the intervention to be less effective (Oberholzer-Gee, 2008). The policy recommendation to
promote efficiency and equity under performance uncertainty finds long-standing empirical support
in a number of countries: state-run music conservatoires and departments of music and drama as
part of more general educational institutions provide education opportunities. Training orchestras
support the professional aspects of the performing arts (Throsby and Withers, 1979).

Market failure may have adverse and wide-ranging consequences for welfare beyond gender in-
equality. One mechanism could be reduced civic engagement. Research by the National Endowment
For The Arts (2009) finds that“Americans who create or perform art are more civically active than
the general U.S. adult population” (p.6). A second mechanism could be reduced spillover effects
accruing to the neighbourhood in which musicians reside and work. Research by the Social Impact of
the Arts Project (2017) at the University of Pennsylvania, School of Social Policy and Practice, finds
that cultural resources positively affect a neighbourhood’s health and crime rate, and the outcomes
of its schools. While this is not a causal relationship, cultural resources, such as artists, are argued

to be vital for an environment that promotes social wellbeing.

7 Agency Cost

Equal opportunity and efficiency are commonly argued to be conflicting policy objectives (e.g.,
Sowell, 2004). To analyse whether this trade-off arises under taste-based discrimination, I measure
efficiency through the evaluator’s agency cost in the two audition forms; that is, the evaluator’s loss

in expected net utility from distorted rather than targeted effort incentives.!”

Definition 1.

ACL(B,p) = g [2+25 (1 - g) + (1 + g)] —E[I,|B € 8] for k=L,M,H, and
ACgB(B,p) = pf:fﬁ — E[lp|8 € B7] for j=L,H.

7In the literature, agency cost is defined as the sum of the principal’s monitoring expenditures, the bonding
expenditures by the agent, and the residual loss that arises from a divergence between the agent’s decisions and those
decisions which would maximise the principal’s welfare (Jensen and Meckling, 1976). In my model, the agency cost
is purely driven by the residual loss arising from distorted effort incentives.
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In particular, for a given bias, this agency cost is the difference between the evaluator’s hypothet-
ical payoff when only highly able applicants participate and exert high effort in the audition form
and the evaluator’s actual expected net utility. In an informed audition, the hypothetical payoff
is derived from extrapolating E[II;|3 € 1] to higher biases. In a blind audition, the hypothetical
payoff is derived from extrapolating E[Ilz|3 € BE] to lower biases in the absence of performance

uncertainty.

Proposition 4. Suppose Assumption 3 holds. Then, ACt(B,p) =0 if B € BL and ACt(B,p) > 0 if
B e B, uUBL. Moreover, AC(B,p) =0 if B € BE and ACp(B,p) >0 if B € BE.

In the absence of performance uncertainty, if the evaluator’s bias against female applicants is
low, the agency cost is zero in an informed audition due to targeted effort incentives. In contrast,
when the bias is moderate, there is an agency cost from attracting low-ability males who exert
low effort. When highly biased, there is an agency cost from attracting low-ability-low-effort males
and providing only low rather than high effort incentives for highly able applicants. Therefore, the
agency cost is greater when the evaluator is highly rather than moderately biased in an informed
audition. In a blind audition, the agency cost is zero if the evaluator’s bias is high. Conversely,
when the bias is low, an agency cost arises from attracting also low-ability applicants who exert high
effort. Figure 10a depicts the agency cost in both audition forms for a prior of one-half.

Consequently, above a certain threshold bias, a blind audition is an efficient mechanism to screen
applicants by ability and to provide targeted effort incentives. What is more, equal opportunity and
targeted effort incentives are complementary objectives: there is no trade-off between implementing
blind auditions as a policy to counteract first impression biases and efficiency due to adverse effects
on targeted effort provision. For a low bias, in contrast, an informed audition poses an efficient
mechanism. In this case, equal opportunity and targeted effort incentives are conflicting objectives:
while blind auditions serve as a policy to counteract biases, they may lead to an avalanche of
applicants and efficiency loss as unintended consequences.

Under asymmetric performance uncertainty, however, a blind audition no longer poses an effi-
cient mechanism: partial separation leads to a positive agency cost for a highly biased evaluator
(Figure 10b). Given that this agency cost is decreasing in the prior, ability-targeting interventions
reduce the inefficiency. The agency cost in an informed audition for a moderate and high bias is
lower relative to certainty. Intuitively, the evaluator prefers to hire an applicant who delivers a
high-quality performance. Under certainty, this objective coincides with the provision of high effort
incentives. Under performance uncertainty, this is no longer the case and the agency cost from a
low effort decision is reduced due to the possibility that low effort still results in a high-quality
performance. Due to the asymmetry in Assumption 4, the agency cost in the high-effort pooling

equilibrium remains unchanged.
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Figure 10: Agency cost in a blind and informed audition.

8 Conclusion

My paper opens up intriguing avenues to study in more depth the potential trade-off between
policies mitigating biases and effort incentives for applicants. In Appendix B, I take a first look at
quotas and subsidies. Another example is a setting in which the evaluator’s bias is not common
knowledge: what if applicants are uncertain or underestimate the evaluator’s bias? Specifically,
applicants perceiving their identity more strongly may attend to the evaluator’s bias more (Antecol
and Cobb-Clark, 2008). What if the evaluator is partially sophisticated or naive about his bias when
choosing the audition form? This enquiry is motivated by evidence that many forms of bias work
at a subconscious level; for example, via a vision heuristic (Footnote 8). Few studies examine the
implications of competition among applicants, allowing for potentially more complex biases in an
informed audition (Page and Page, 2010). A first point of departure may be a tournament model &
la Cornell and Welch (1996). Another promising avenue is to microfound the evaluator’s bias; for

example, via a categorical model of cognition (Fryer and Jackson, 2008).
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Appendices

A Graphical Representation of Auditions

The stages are denoted s € S = {1,2,3}. Payoffs are suppressed for ease of exposition.

Nature

(nr,m)

s=2
Applicant
ey

s=3
Pr(h|g,n,g9) —
(hlg,m, 9) FEvaluator
(a) Four proper subgames in an informed audition.
Nature
s=2
Applicant

L T e S - EE T W —— s

FEvaluator

Pr(hlgg) = O-------------- qy -~~~ -~~~ ~"="="©@--"-"-"=-"-"-"-—-—"-----

(b) Two information sets in a blind audition.
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B Blind Audition vs Affirmative Action

A blind audition serves as a policy to counteract first impression biases. As a measure that eliminates
the effect of the evaluator’s taste for male applicants on his hiring decision, it creates an environment
of equal opportunity for females and males: conditional on ability and performance quality, females
and males have the same hiring probability. Yet, government policy often goes further, imposing
affirmative action: “any measure, beyond simple termination of a discriminatory practice, adopted to
correct or compensate for past or present discrimination or to prevent discrimination from recurring
in the future” (U.S. Commission on Civil Rights, 1977, p.2). Examples are reverse discrimination,
preferential treatment and quotas. A natural question is, therefore, how blind auditions as an equal

opportunity policy compare to these more drastic policies aimed at mitigating biases.

B.1 Simple Quota

A number of governments impose quotas to increase female representation in the labour market.
Since 2006, for example, Norway enforces a previously voluntary quota of 40 percent for the boards
of directors of publicly listed companies (Bertrand et al., 2019). In my model, such a simple quota
may be implemented as the constraint that a female applicant is guaranteed to be hired with some

probability x < % This puts a floor on the hiring probabilities of females in an informed audition:

Pr(hlgr,nz, f) = ,

1
Pr(h|qH777Laf) = max {.T, }7

51 5
Pl"(h|QL>TIH,f) = Inax {CL’, 2‘]‘;6}7
Pr(hlgw,nu, f) = max {x 2+26} = % v B€[0,2).

4
10°

probability; that is, the quota always binds. Furthermore,

Specifically, if z = then low-ability females exerting low effort are always hired with this

_1 ifﬁ < l’
Pr(hlqwm, e, f) = Pr(hlqr,nu, f) = 24+B 2
10 otherwise.

As a result, the simple quota affects the participation and incentive compatibility constraints of

female applicants. In particular, for low-ability females,

4,1 ssw—2 if g <L,
U(eL’nL’f) = Tow - 5’ U(eanLaf) = 24+6 9 th 2
oW — otherwise,
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where w = E[U] = 3 — g The quota alters the participation constraint of low-ability females: low
effort yields a positive payoff for all biases. High effort, in contrast, always yields a negative payoff.
A policy of guaranteeing females a hiring probability of 40 percent, therefore, induces low-ability
females to exert low effort for all levels of bias, and forces a loss on the evaluator in this subgame.
What is more, a simple quota may go beyond equal opportunity for low-ability females and males;

that is, for § < %, it results in reverse discrimination or preferential treatment:

153 4 . 4
P =—— < —=z=P f —.
r(h‘QLanLvm) 2_'_5 < 10 T r(h|QLa77Laf) 1 /8 < 3
For high-ability females,
U(eLvnHaf): >th * 2 U(eanH,f):Tw_lv
%w — % otherwise, +6

where w = E[U] = 3 — g The quota alters the incentive compatibility constraint of high-ability
females: low effort yields a higher payoff than high effort for biases exceeding @ ~ 0.89. As
a result, the threshold bias beyond which effort incentives for a highly able female are distorted is
lower. For moderate biases, 5 € (@, %]7 the quota, thus, has unintended consequences: highly
able females are hired less often due to the quota’s effect on effort incentives. Moreover, this hiring
probability is precisely the quota for such moderate biases (Figure 12).

In consequence, simple quotas cannot provide equal opportunity and targeted effort incentives
in my model. Moreover, my results echo the findings of Coate and Loury (1993) and Moro and
Norman (2003) in that quotas can hurt the intended beneficiaries. In my setting, the quota causes
the hiring probability of highly able females to fall for a moderate range of biases before it achieves

its aim of putting a floor on the hiring probability for higher biases.

Pr(h‘(LnHa f)

1

sl
=

I
=l

I8
I
o

B

Figure 12: Effect of a simple quota on the hiring probability of a high-ability female via her effort
response.
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B.2 Beyond Simple Quotas

Simple quotas are not sufficient for equal opportunity and targeted effort incentives when they
affect the behaviour of the target group and, as a consequence, the behaviour of the evaluator. An
alternative is to force the evaluator to hire females a priori (across subgames) with some probability
. The evaluator then has discretion to adjust the hiring probabilities within subgame (7, f) and
(nm, f) to provide targeted effort incentives. In particular, to avoid attracting low-ability females,
he can hire exclusively highly able females more often than demanded by the hiring rule (3) in order
to fulfil the quota. Given effort responses in stage 2, the probability of hiring female applicants

across subgames is

oy A< E

Pr(h|f) = ¢ ***
ﬁ otherwise.
2p 4

For low biases, therefore, the quota is binding if x > For example, when z = {5 and p = %,

248"
the quota is binding for biases exceeding one-half, and the evaluator is forced to hire highly able
females with probability z/p in subgame (ng, f) to fulfil the quota. As a corollary, such a quota is

only feasible if it does not exceed the prior that the applicant is of high ability.

B.3 Employment Subsidy

An alternative practice is to pay subsidies to firms who employ a certain type of worker (e.g., Card
et al., 2010, 2017). In my model, this may be implemented as a subsidy of at most S conditional
on hiring a female applicant in the audition. The outside option remains unchanged; that is, the
evaluator does not receive the employment subsidy if he hires a substitute that turns out to be a

female. The evaluator’s gross utility (1) changes to

V(g,n,9) +aBg = f(g,n) — (1 —a)By,

where @ = 1 represents a full employment subsidy. Given the altered gross utility and no change
in the outside option, as « 1 1, the conditional hiring probabilities of females approach the ones of
males. In fact, under a full subsidy, if 8 € L, only high-ability applicants participate and exert
high effort. If 3 € B%,, low-ability applicants also participate and exert low effort. If 8 € B,
all applicants participate and exert low effort. For low biases, the full employment subsidy can,
therefore, achieve both targeted effort incentives and equal opportunity. For moderate and high
biases, equal opportunity is achieved at the expense of attracting low-ability females and males

alike.
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C Refinements in Separating Blind Audition

For the evaluator’s belief that only high-ability applicants exert high effort to be consistent, he needs
to have a sufficiently high bias; that is, g € ,85 = (V17 — 3,2). In this case, low-ability applicants
do not participate and the information set gy, is not reached. Therefore, the evaluator’s belief at g1,
is not determined by equilibrium play; in other words, perfect Bayesian equilibrium does not place
restrictions on this belief as it is off the equilibrium path.

Furthermore, note that the Intuitive Criterion (Cho and Kreps, 1987) is moot. In the separating
blind audition, exerting low effort is equilibrium dominated for all types. In particular, for a low-
ability applicant, the equilibrium payoff from dropping out is greater than the highest possible payoff
from exerting low effort. For a high-ability applicant, the equilibrium payoff from exerting high effort
is greater than the highest possible payoff from exerting low effort. Therefore, the requirement that
the evaluator’s belief at gy places zero probability on nodes that are reached only if an applicant
plays an equilibrium dominated strategy does not apply. It is not possible for the belief at g7 to
place zero probability on all four nodes simultaneously.

C.1 Refinement based on Deviation Payoffs

I argue, however, that the evaluator’s belief that the applicant is of low ability when observing a
deviation to qr, is a reasonable restriction. Suppose to the contrary that, for a given bias 8 € ﬁfl,
in the separating blind audition, the evaluator also believes the applicant to be of high ability if she
delivers a low-quality performance behind the curtain. This essentially means that, if a low-quality
performance is to be observed, it is because a high-ability applicant has trembled and chosen an
easy piece by accident, or she rests on her laurels of being believed to be of high ability irrespective
of the difficulty of the piece performed. In other words, a low-quality performance is not observed
because a low-ability applicant is attracted to the audition to exploit the evaluator’s belief at q,.
This perturbation of the evaluator’s belief implies that, he expects a higher gross utility of

B

B
E[Vige] = qr + Enlar] - 5 =1+2- 3

from hiring the applicant at g;,. Therefore, the probability of being hired at this information set

changes to

Pr(hired|qr) = Pr<U <3- g) - 42;%'

Note that the hiring probability at ¢, is higher than the one under the evaluator’s original belief,

ﬁ. Intuitively, if the evaluator believes the applicant behind the curtain to be of high ability

when hearing an easy piece, he should be more willing to hire her and overlook her mistake. Due to
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the altered hiring probability, the applicant’s effort incentives change to

_2+p 1

U(6L777L)_4+2Bw 57
4+

Ulem,nL) = mw -2,

2+ 1

U@LJ?H)—mw 1
4+

U(€H777H):4+2ﬁw_17

where w == E[U] = 3 — g

First, consider a low-ability applicant under the perturbed belief at ¢r. Before, this type was
deterred from participating for 3 € BE. Now, exerting low effort is worthwhile for all biases in this
interval (Figure 13a). The low-ability applicant is, in fact, exploiting the evaluator’s belief; it plays

out in her favour. For 3 € B, the utility gain from deviating from O to ey, is given by

[Ufezne) ~U©Ome)] =11,
which is monotonically decreasing in the bias for all possible values. Therefore, the lowest possible

utility gain from deviating to ey, occurs as § approaches its maximum:
lim [U(er,n.) — U(O,n1)] = 1 (10)
£12 2

Second, consider a high-ability applicant under the perturbed belief at q;. Before, this type was
exerting high effort for 3 € BE. Now, exerting high effort is only worthwhile if the bias does not
exceed %. Exerting low effort is optimal for any bias exceeding this threshold (Figure 13b). The
high-ability applicant essentially avoids the higher cost of effort and rests on her laurels by preparing

an easy piece. For 8 € 85, the utility gain from deviating from ey to ey, is given by

4

[U(eLanH)*U(eHﬂlH)] = m,

N

which is monotonically increasing in the bias for all possible values. Therefore, the greatest possible

utility gain from deviating to ey, occurs as [ approaches its maximum:

. 1
lim [Uer,nm) = Ulewm,nu)] = 1 (11)
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(a) Low-ability applicant. (b) High-ability applicant.

Figure 13: Effort choices in a separating blind audition.

Finally, observe that for § € (g, 2), both high- and low-ability applicants gain from deviating
to low effort under the perturbed belief. The utility gain for low-ability from deviating, however, is
always greater than the utility gain for high-ability applicants from deviating. This follows imme-
diately because the lowest possible utility gain for the former in equation (10) exceeds the largest
possible utility gain for the latter in equation (11). As a result, the evaluator should say to himself
that the applicant behind the curtain is more likely to be a low-ability applicant exploiting his belief.
Put differently, a high-ability applicant trembling to an easy piece or resting on her laurels of being
believed to be of high ability irrespective of the difficulty of the piece is less likely.

Observe also that for 3 € (v/17 — 3, g], only low-ability applicants have an incentive to deviate
to low effort under the perturbed belief. High-ability applicants exert high effort. For this range of
bias, by the Intuitive Criterion, the evaluator should believe the applicant to be of low-ability with

probability one when observing a low-quality performance.

C.2 Refinement based on D1-Criterion

Under D1, similar to the Intuitive Criterion, deviations of the applicant emerge as the consequence
of a rational decision. D1, however, is capable to put more structure on the evaluator’s belief at ¢,
in the separating blind audition: it restricts the off-path belief to be a point belief with all mass on
the type who is most likely to deviate.

Define D(0,T,er,) to be the set of the evaluator’s mixed strategy best responses to action ey,
and beliefs concentrated on 7' that make type 6 strictly prefer e, to her equilibrium strategy. Let
DY(,T,er) be the set of mixed best responses that make type  exactly indifferent.
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Definition 2. A type 6 is deleted for strategy ey under the D1-Criterion if there is a 6’ such that
{D(Q, 0, GL) @] DO(Q, o, eL)} C D(Q/, 0, 6L).

From Definition 2 follows that, if the set of the evaluator’s mixed best responses (that is, the
range of hiring probabilities) that make high-ability applicants willing to deviate to low effort is
strictly smaller than the set of best responses that make low-ability applicants willing to deviate,
then the evaluator should believe that low-ability applicants are infinitely more likely to deviate to
low effort than their high-ability counterparts are. In other words, D1 tests a deviation to low effort
for a given type with respect to each particular mixed best response of the evaluator (Fudenberg
and Tirole, 1991, p.451-452).

Proposition 5. After observing qr,, the set of the evaluator’s best responses improving the expected
equilibrium utility of low-ability applicants is a superset of the set of best responses improving the
expected equilibrium utility of high-ability applicants. Therefore, the evaluator should infer that he

deals with the former and put zero weight on the latter.

Proof. First, consider low-ability males and females in the separating blind audition. The minimal
hiring probability at the low-performance information set that induces these types to deviate from

O to ey, is given by

Pr(hired|qr)w — = > 0,

DN | =
—_

= Pr(hired|qr) > (12)

6—48
Second, consider high-ability males and females in the separating blind audition. The minimal hiring
probability at the low-performance information set that induces these types to deviate from ey to
er, is given by

1
Pr(hired|qz)w — I > Pr(hired|qg)w — 1,

. 4+ 3
= Pr(hired > —
r(hired|qz) > 4426 12-28’

(13)

where the probability of being hired at the high-performance information set is fixed at its equilibrium

448
) 4428°

Finally, for a given bias, compare inequality (12) with inequality (13) to conclude that

value

{D((n,),0,e2) UD°((nm,-),©,eL)} € D((1z,-), 0, eL).
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Figure 14 shows graphically that the set of the evaluator’s mixed best responses to ey, that make
low-ability applicants prefer low effort to their equilibrium strategy (light and dark grey area) strictly
contains the set of mixed best responses for their high-ability counterparts (dark grey area) for all
possible values of bias. By Definition 2, therefore, a deviation to low effort must be interpreted as

coming from low-ability applicants.

U
3 _|
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1|
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% % B
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Figure 14: Set of the evaluator’s mixed best responses to low effort inducing a deviation of low- and
high-ability applicants.

D Proofs

Proof of Lemma 1. First, note that substituting for the hiring probabilities in equation (2) yield

Uler . )=, Ulersnem) = ;1w =3,
Uleg,n, ) = ﬁw -2 Ulem,nr,m) = %w -2,
Uler,mu, ) = iwfi, U(eL,nH,m):%wfi7
U(eH,nH,f):%w—l, Uleg,ng,m)=w—1

in an informed audition, where w = E[U] = 3 — g

Low-ability females drop out of the audition for all possible biases (Figure 15a). High-ability
females exert high effort if 8 € [0, ] and low effort if 3 € (2,2] (Figure 15b). Low-ability males
drop out if 3 is strictly lower than 5‘%@, and exert low effort if g € [5_%@,2] (Figure 15¢).
High-ability males exert high effort if 3 € [0, ¢] and low effort if 8 € (£,2] (Figure 15d). Note the

gender differences for low-ability applicants: U(er,,nr,m) is increasing in the evaluator’s bias while
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Uler,nr, f) is negative and independent of the bias.
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(a) Low-ability female. (b) High-ability female.
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(c) Low-ability male. (d) High-ability male.
Figure 15: Effort choices in an informed audition.
O

Proof of Proposition 1. Suppose the evaluator’s bias against female applicants is low; that is, 8 € 5%
where 81 is defined as in Lemma 1(i). Then, low-ability males and females do not participate and
high-ability males and females exert high effort. In subgame (7., f) and (np,m), the evaluator,
therefore, hires the outside option with probability one. With a slight abuse of notation, the evalu-

ator’s expected gross utility is the expected value of the outside option:

E[V|O,n, f] = E[V|O,n,m] = E[U] = 3 — =
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As w = E[U], the evaluator, by construction, breaks even after accounting for wage costs in these
two subgames. In subgame (ng, f), the evaluator’s gross utility from hiring the applicant is 4 — 8
with corresponding hiring probability ﬁ The evaluator hires the outside option with expected
value 3 — g with complementary probability % The evaluator’s expected gross utility in subgame
(nm, f) can then be calculated as the probability that he hires the applicant times the utility from
hiring her plus the probability that he hires the outside option times the expected value of the
outside option:'®

E[V|qu,nu, f1 = Pr(hlgu, nu, )V (qu,nu, f) + [1 — Pr(hlqu, nu, f)E[U],
2

B B
(4—5)+M(3—2),
4

2+

[\]

+

N ™

In subgame (g, m), the evaluator’s gross utility from hiring the applicant is 4 with corresponding

hiring probability 1. His expected gross utility in this subgame, therefore, is

E[Vlgw,nm, m] = Pr(hlqa, ne, m)V (qm,nm,m) = 4.

Under the common prior assumption, the evaluator’s overall expected gross utility in stage 1 in an

informed audition is

V18] = 152 [EW 10,011+ EW IO, ] + 2 81V a1+ BV o]

2l ()t

After subtracting wage costs, the evaluator’s expected net utility is

2
E[IL|8 € B1] =E[V|B € B1] — w =§[2+5(l - f) + (H g)] 0

Suppose the evaluator is moderately biased against female applicants; that is, 3 € 3, where 81,
is defined as in Lemma 1(ii). Then, subgame (nr, f), (ng, f) and (ng, m) remain unchanged. Low-
ability males participate and exert low effort. The evaluator’s gross utility from hiring the applicant
in subgame (c) changes to 2 with corresponding hiring probability % The evaluator hires the

outside option with expected value 3 — g with complementary probability ﬁ The evaluator’s

18Recall that, by Assumption 2, the value of U is unknown to the evaluator when making the hiring decision.
Therefore, all calculations use the unconditional expected value of the outside option. The model’s results are robust
to altering the timing and using the conditional expected value. However, when engaging a substitute from an agency,
it is more appropriately interpreted as a gamble as done here.
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expected gross utility in subgame (1, m), therefore, becomes

]E[V|QL777L>m] = Pr(h|CIL777L7m)V(QL777L7m) + [1 - Pr(h‘qlnnlnm)]]E[UL

_ B 2 _B
N +B2+2+ﬂ(3 2)’

=14+ — 1

N 2+’
which is strictly less than E[U] for all 3. Because w := E[U], the evaluator’s expected utility net
of wage costs is, thus, negative in subgame (7, m) when he is moderately biased. The evaluator’s

overall expected gross utility becomes

1

BIV13 € 0l = 52 [BVIO. a1+ BIVlaw.na.md]| + & [BViam, wr, £+ BV laar

E CHNOEN I CEERR

After subtracting wage costs, the evaluator’s expected net utility is

EL;|5 € Bi,] =E[V|B € Bi] —

et 0] - (-]

Suppose the evaluator is highly biased against female applicants; that is, 3 € 8L where BL
is defined as in Lemma 1(iii). Then, subgame (7, f) and (11, m) remain unchanged. High-ability
females and males exert low effort. The evaluator’s gross utility from hiring the applicant in subgame
(n, f) changes to 3 — 8 with Corresponding hiring probability 2}_ 5 The evaluator hires the outside
option with expected value 3 — 5 Wlth complementary probability 5 +g The evaluator’s expected

gross utility in subgame (ng, f), therefore, falls to

E[V\qr,nu, f] = Pr(hlar.nm, )V (qw,na, f) + [L — Pr(h|qw, na, fIE[U],
1

The evaluator’s gross utility from hiring the applicant in subgame (1, m) changes to 3 with corre-
sponding hiring probability 5 +g The evaluator hires the outside option with expected value 3 — &

with complementary probability 5 + P The evaluator’s expected gross utility in subgame (ng, ),
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therefore, falls to

E[V|QL7 NH, m] = Pr(h|QLa NH, m)V(qL7 nH, m) + [1 - Pr(h’|QL7 nH, m)]E[ﬁ]a

_ 148 1 _B
_2+63+2+ﬁ<3 2)’
5 1

=5t

The evaluator’s overall expected gross utility becomes

R RO A N D

After subtracting wage costs, the evaluator’s expected net utility is

V16 € ) = 152 [SIVIOumw. 11+ EWlag,ng,ml| + B [EIV law., 1)+ EIV s o

E[lI;|8 € By = E[V|B € Bf) — w,
_1—p| B (B pl 1 B 1L+B8/(pB
=l ()] Bl (- 5) v (3)] =0
O

Proof of Lemma 2. First, note that substituting for the two hiring probabilities in equation (2)

yield
__B 1
U(€L777L) = mw bR
21+p)+ 0
= w-2
U(eHanL) 4+26 w )
1

_ B
U(€L>7]H)—4+25w 47

2(1+p)+8

for both female and male applicants in a pooling blind audition, where w = E[U] =3 — g
(i) For p < é, I show that U(eq,nr) is strictly negative for all possible values of 5. It is always
better for low-ability applicants to not participate. First, note that U(eg,ny) is strictly decreasing

in 3:

8U(6H,nL) o 4p ﬂ 2(1+p) +ﬁ
35 _—(4+26)2< _2)—MB<OVBG[O,Q].

This implies that, if U(egy,n) < 0 at 8 = 0, then U(ey,ny) < 0 for all g € [0,2]. I can use this
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condition to solve for the corresponding prior:

1+p 1
=2 P39 p< -
s=0 2 P=3

Ulen,nr)
Thus, for p < %, pooling on high effort is never possible.
1
3>
This implies that low-ability applicants are indifferent between exerting high effort

(ii) For p =
B8 € (0,2].
and not participating only if the evaluator is unbiased. Furthermore, it is optimal for high-ability

Uleg,nr) = 0 at 8 = 0. By the previous argument, U(ey,ns) < 0 for all

applicants to exert high effort whenever it is optimal for low-ability applicants to exert high effort.
This is because U(ey,-) shifts up by 1 while U(eg,-) shifts up by 1 in the move from 7, to ng
(Figure 16a and Figure 16b, respectively). Thus, pooling on high effort is possible at p = % if 5 =0.

U U
R 5 e
N 4 S <
1| AN s
1 S Sod
—= | B L

2 T ey(0.9)
L ex(0.5)
T2 7] el > e (0.9) q1en(01) g
€L en(0.5) 1| 2

T~ en(0.1) er

(a) Low-ability applicant.

(b) High-ability applicant.

Figure 16: Effort choices in a pooling blind audition for different priors.

(iii) For % < p < 1, there exists a range of biases for which U(eg,nr) is positive. The upper

bound on S for which a pooling equilibrium can be supported is determined by the indifference

condition

U(€H777L) =

upper bound 3(p) is strictly increasing in p:

dB(p) p+8

21+p)+ 8
4128

dp

p(p + 16)
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Given that § € [0,2], the above equation is uniquely solved by S(p) =

B _
3—2)—2_0.

p?+16p — p — 2. The

—-1>0vV0<p<l1.



Taking the limit of 3(p) yields
li%Illﬂ(p) =v17-3>0.
P

O

Proof of Proposition 2. Suppose the evaluator’s bias against female applicants is low; that is, 8 €
BB with % < p < 1 where 88 is defined as in Lemma 2. His expected utility from hiring the applicant
at the information set qp is 3+p— g with corresponding hiring probability %. The evaluator
hires the outside option with expected value 3 — g with complementary probability %. Given

the evaluator’s beliefs, his overall expected gross utility in stage 1 in a pooling blind audition is

E[V|6 € BL] = Pr(hlgn)E[V |gn] + [1 - Pr(hlqn)EU],

2(1+p)+5( 5>+2(1—p)+5<3_5>.

1328 \CTPT 3 1123 2

After subtracting wage costs, the evaluator’s expected net utility is

E[lip|5 € B7] = E[V|8 € B7] — w,
_2(0+p)+ B B B
_4+26[3+p_2_ (3‘2)]’
2(1+p) +8

1128 > 0.

O

Proof of Lemma 3. First, note that substituting for the two hiring probabilities in the applicant’s
expected utility (2) yield

__B 1

U(eL,nL)—mw bR
447

Uler,nr) = mw -2,

__B 1

U@LJ?H)—mw 1
4+

Uler,nu) = 4+2ﬂU’—1

for both male and female applicants in a separating blind audition, where w = E[U] = 3 — g

For 8 € [0,4/17 — 3], low-ability applicants exert high effort (Figure 17a). For 3 € (v/17 — 3,2),
low-ability applicants do not participate in the audition (Figure 17a). For 8 € [0, 2], high-ability
applicants exert high effort in the audition (Figure 17b).
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(a) Low-ability applicant. (b) High-ability applicant.
Figure 17: Effort choices in a separating blind audition.
O

Proof of Proposition 3. Suppose the evaluator’s bias against female applicants is high; that is 8 €
BE where BE is defined as in Lemma 3. The evaluator’s expected utility from hiring the applicant
at the information set qp is 4 — g with corresponding hiring probability %. The evaluator hires
the outside option with expected value 3 — g with complementary probability % If the applicant
is a low-ability male or female, the evaluator hires the outside option with probability one as those
types do not participate. In this case, the evaluator’s expected utility is the expected value of the
outside option: 8

E[V|O] = E[0] = 3 - 2.

As w = E[U], the evaluator breaks even by construction after accounting for wage costs. Given the

evaluator’s beliefs, his overall expected gross utility in stage 1 in a separating blind audition is

E[V| € 82 = p[Pr<h|qH>EWqH] . Pr<h|qH>1E[U1] 1-p) [E[U]} |

Sl R R
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After subtracting wage costs, the evaluator’s expected net utility is

Elllp|p65] = E[V|5 € Bz — w,

[i55(-4-6-9)

2
4+

- 0

Pit2e3”

O

Proof of Theorem 1. (i) For 8 € B8 := |0, M—p — 2], I show that the evaluator’s expected
net utility in a blind audition is strictly lower than his expected net utility in an informed audition.
First, from Lemma 2(iii), it follows that 5_75/? < limpp B(p) < 2; that is, the highest bias for which a
pooling equilibrium can be supported lies in the interval corresponding to 81, in an informed audition
(see Figure 2a for an example). Therefore, I need to compare E[llp|3 € B8] with E[II;|3 € BL] and

E[ll;|3 € BL;] to make the above conclusion. From Proposition 1(i) and Proposition 2,

E[ll;| € 8] > E[llp| € L],

pl 2 p p 2(1+p)+8
=3l (1-5) + (1+5)] >

which is true for any 0 < p < 1 and 8 > —2. From Proposition 1(ii) and Proposition 2,

E[Il;|5 € B1,) > E[llp|8 € L],
L—p|l B (B pl 2 s B 2(1+p)+8
= —|—z -1 —|l—(1-= 1+= | > ——%0n,
2 {2+5<2 tolars )t 1123 P
which is true for any % <p<1and f > —2. By Lemma 2, the lower bound on the prior is more
restrictive to support any pooling equilibrium. By assumption, the evaluator’s bias is non-negative.
Therefore, both inequalities are always satisfied and the evaluator’s expected net utility in a blind
audition is strictly lower.

(ii) For 8 € BLNBE = (g, 2), I show that the evaluator’s net utility in a blind audition is strictly

greater than in an informed audition. From Proposition 1(iii) and Proposition 3,
E[l5|5 € Ay] > E[L;]5 € B,
4 1-— 1 1
A8 Aopl B (3 e[ L (L B) (Y]
44283 2 [2+8\2 21248 2 24+ 8\2

which is true for any —% <p<landl—-+8+1<pB<+8+1+1. By assumption, the lower

and upper bound on the prior are more restrictive, and the evaluator’s bias lies in the interval [0, 2].

Therefore, the above inequality is always satisfied.
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(iii) For B € pi, N BE = (V17 — 3, %]7 I show that the evaluator’s net utility in a blind au-
dition is strictly greater than his expected utility in an informed audition if 0 < p < # From

Proposition 1(ii) and Proposition 3,
E[llp| € 5] > E[IL;|3 € 81,
4+8 _1-p| B (B pl_2 B B
TPies T 2 b+ﬂ<2_1ﬂ’%2L+5<1_2>+<1+2)}

which is true for any p <1 and 0 < § < 2 — 2p.
(iv) For B € B, N BE = (V17 — 3, §], it follows from (iii) that the strict reverse inequality

E[l;|8 € B1,] > E[Ig|8 € Ag]
holds for any p <1 and 8 > 2 — 2p. O

Proof of Theorem 2. (i) For B € BB = [0,4/p? + 16p — p — 2] and % < p < 1, the applicant’s

expected utility is weakly greater in an blind audition:

U(GHJIL) > U(O77’Laf)7
L 2+p)+p

—2>0.
4y23 4=

By Lemma 2, the above inequality is the constraint on the range of 8 for which a pooling equilibrium
can be supported and, therefore, always satisfied.
(ii) For B € BE := (v/17 — 3,2), the applicant does not participate in either of the auditions and

her expected utility is zero, as shown in Figure 4a. O

Proof of Theorem 3. (i) First, note that, for 8 € [0,2(1 — p)], the applicant’s expected utility is

weakly greater in an informed audition:

Ulem,nu, f) > Uler,nm),
L2 20448
2+ 8 4128

= <2(1-p).

However, because the upper bound S3(p) := 1/p? + 16p — p — 2, for which a pooling equilibrium can
be supported, may be more restrictive than the above inequality, I need to find the range of priors

for which either constraint is more restrictive. The indifference condition is

p? +16p —p —2 =2(1 —p),

25 — 1
g BV
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For priors below p*, B(p) is the more restrictive constraint. For priors above p*, the upper bound
for which a high-ability female prefers an informed audition is given by 5 < 2(1 — p).
(ii) For 8 € BB = (V17 — 3,2), the applicant’s expected utility is strictly greater in a blind

audition, as shown in Figure 4b. O

Proof of Theorem 4. (i) First, note that, for 5 € [0, 5_§/ﬁ ), the applicant does not participate in an

informed audition. If 5 > 5775/?, the applicant exerts low effort in an informed audition. Therefore,

I need to compare
Ulen,nc) =2 Uler,nw,m),
04948, B 1
4428 T 248 2’

=< —/pP+2p+49+p+T.

However, because the upper bound B(p) := y/p? + 16p — p — 2 for which a pooling equilibrium can
be supported may be more restrictive than the above inequality, I need to find the range of priors

for which either constraint is more restrictive. The indifference condition is

PP+ 16p—p—2=—\/p® +2p+49+p+7,
31 —7/17

For priors below p**, B(p) is the more restrictive constraint. For priors above p**, the upper bound
for which a low-ability male prefers a blind audition is given by 8 < —v/p?2 +2p+49+p+ 7.
(ii) For 8 € BB := (v/17 — 3,2), the applicant’s expected utility is strictly greater in an informed

audition, as shown in Figure 4c. O

Proof of Theorem 5. (i) For 8 € BB = [0,1/p? + 16p — p — 2] and % < p < 1, the applicant’s

expected utility is strictly greater in an informed audition audition:

U(6H777Ham) > U(€H777H)a
20+p)+8
4428

=p5>2(p-1).

=1>

Given Lemma 2 and the assumption that evaluator’s bias is non-negative, the inequality is always
satisfied. (ii) For 8 € B8 := (V/17 — 3,2), the applicant’s expected utility is also strictly greater in

an informed audition, as shown in Figure 4d. O

Proof of Lemma 1. First, note that, when taking into account the performance uncertainty in the

mapping from low effort to performance quality, the expected utilities of the four types of applicants
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are

Uler.nr. f) = 2i6 - % Uler,nr,m) = :ﬂ;1+—;) n (121@E]w - %
Uleg,nn, ) = QL -2 Ulem,nL,m) = %w -2,
Uler,nu, f) { ]wi, Uler,nu,m) = :mf_)i_(lﬁg)st}wi,
U(eH,nH,f)fmwfl, Uleg,ng,m)=w—1

in an informed audition, where w = E[U] = 3 — 5. Next, I consider the effect of performance

uncertainty on incentive compatibility and participation constraints for all four types of applicants.
For low-ability females, a combination of high performance uncertainty and low bias makes
participating and exerting low effort in an informed audition worthwhile. In particular, low-ability

females exert low effort instead of dropping out if

2(3e = 1)
Uler,nr,f) 20=0< —_— .
(er,mr, f) <B<— )
Given that the bias is constrained to be non-negative, this results in the threshold Bz (¢) == 2(3:1)

for e € [3,3) and BLp = 0 for € € [0,3). At & := %, low effort is worthwhile if the evaluator is

impartial. Beyond this critical value, the threshold bias for participation is increasing in e:

dBrr(e) 8 11
e —(E+1)2>0V56 35

In other words, beyond a critical level of performance uncertainty, the evaluator can be increasingly
biased against female applicants and still make low effort worthwhile. This is depicted in Figure 18a,
where g9 = 0.

In contrast, performance uncertainty has an adverse effect on high-ability females. In particular,

high-ability females exert low rather than high effort if

67125
5—2¢e

Uler,nu, f) > Ulen,nu, f) = 5>

Thus, Brr(e) = S22 for e € [0,1). For all levels of performance uncertainty, this threshold bias

is decreasing in e: -
dﬂHF (6) 48 1
=— <0Vee |0,=|.
de (5 — 2¢)2 © 2
In fact, as ¢ 1 %, the threshold bias approaches zero (Figure 18b). Intuitively, the more uncertain

the environment, the lower the bias has to be to distort effort incentives for a highly able female.
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For low-ability males, the threshold bias, beyond which participating and exerting low effort is
worthwhile, falls with the introduction of performance uncertainty to the environment. In particular,
low-ability males exert low effort instead of dropping out if

/=2
5—¢ \/824—1484—1720.

U(eLan7m) >0= ﬂ >

Thus, By () = 2=e=ve tldetlT VEE‘HW for e € [0, %) and B =0 for e € [£,1). For e < &, this threshold

bias is decreasing in e:

M:_l 1_|_€+7} <0Vee {O 1).
de 2 Ve?2 4+ 14e + 17 "3

For ¢ > &, low-ability males are always induced to participate and exert low effort even if the
evaluator is impartial (Figure 18c).
Performance uncertainty has an adverse effect on high-ability males. In particular, high-ability

males exert low rather than high effort if

U(eLanH7m)ZU(6H7nH7m):>ﬁz .

Thus, Brnm(e) = $22 for € € [0, 3). Because this threshold bias coincides with the one derived
for high-ability females, it follows immediately that Sz () is decreasing in e. Similarly, as e 1 %,
the threshold bias approaches zero (Figure 18d). I define Sy 4(c) = Brr(e) = Bra(€) to highlight

that the thresholds for high-ability females and males coincide.
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(c) Low-ability male. (d) High-ability male.

Figure 18: Effort choices in an informed audition under performance uncertainty.

O

Proof of Proposition 1'. Suppose the evaluator’s bias against female applicants is low; that is, 8 €
BE () where B (¢) is defined as in Lemma 1/(i). Then, the evaluator’s expected net utility (4) is not
affected by performance uncertainty because the bias-uncertainty combination is sufficiently low as
to provide targeted effort incentives.

The proof for a moderate and high bias follows the steps detailed in the proof of Proposition 1

when there is no performance uncertainty. In particular, suppose the evaluator is moderately biased
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against female applicants; that is, B € 3%,(¢) where 31, is defined as in Lemma 1’(ii). Then,

E[I1;|8 € By ()] = 1%” [<1 - %fﬁ@ - 1) +5;j%ﬁ (f)}

pl 2 B B
+larp(i-5)« (1+3)] =0

Suppose the evaluator is highly biased against female applicants; that is, 8 € 84 (¢) where 8% is

defined as in Lemma 1’(iii). Then,

E[I|8 € Al ()] = ~=2 [(1 _E)Qfﬂ (§ - 1) +E% (g)]

+§[(15)2i6(§)+52i6(1§>+(15);Ig(§>+5(”§>] > 0.

[\]

Proof of Lemma 2. First, note that, when taking into account the performance uncertainty in the

mapping from low effort to performance quality, the expected utilities are

Uler,nr) = :4f25(1—5)+(2(14tf)2)5_6)5:w—;7
Ulem,nL) = Ww —2,
Uler,nu) = :4+ﬂ26( —¢) W{wi
U(eHmH):qu

in a pooling blind audition, where w = E[U] = 3 — g I now consider the three cases separately.

(i) First, note that U(egy,nr) is independent of €. Therefore, by Lemma 2(i), for p < %, pooling
on high effort is never possible.

(ii) For p = &, U(em,n.) = 0 at 8 = 0. By Lemma 2(i), U(eg,nz) < 0 for all 8 € (0,2]. This
implies that the low-ability applicant is indifferent between exerting high effort and not participating
only if the evaluator is unbiased. Under performance uncertainty, I also need to ensure incentive
compatibility. Because it is optimal for high-ability applicants to exert high effort whenever it is

optimal for low-ability applicants to exert high effort, this constraint is given by

Ulen, >Uler, =e<
(ew,nr) pmopet = (er,nr) s0pet <

| =

Thus, pooling on high effort is possible at p = % if 6=0and e < i.
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(iii) For % < p < 1, for low degrees of performance uncertainty, the upper bound on g for which

a pooling equilibrium can be supported is determined by the indifference condition

2(1
Ulew,nL) = 7( 4++p2);-ﬂ(3_ g) —2=0.

Given that f € [0, 2], the above equation is uniquely solved by S(p) == \/p? + 16p — p — 2. For larger
degrees of performance uncertainty, the upper bound on § for which a pooling equilibrium can be

supported is determined by the indifference condition
U(EH, 77L) = U(€L7 T]L)

Given that 8 € [0,2], € € [0, %) and p € (0,1), the above equation is uniquely solved by B(p,¢) ==

6(pe—p+e)
pe—pt+e—4- -
min{S3(p), B(p,€)}, provided that Bpe0i(p, €) is non-negative. Otherwise, no high-effort pooling equi-

Therefore, the upper bound on a high-effort pooling equilibrium is given by Bpoei(p, ) =

librium exists. O

Proof of Lemma 3. First, note that when taking into account the performance uncertainty in the

mapping from low effort to performance quality, the expected utilities are

Ulep,n.) = [4f2ﬁ(1 —o+ 44;%6}10_;
Ulen,n) = 44;55@0*

View ) = [H%“‘”ﬁfgﬁgf}w—i
Uler,nu) = 4j_r2ﬁﬁw—1

in a fully separating blind audition, where w = E[U] = 3 — g In now show that, for € > £, there is
no range of biases that can support a separating equilibrium in which low-ability applicants do not
participate.

First, note that low-ability applicants must find it optimal to drop out of the audition. This
gives the lower bound 8,; and the upper bound B ruit(€) for which a fully separating equilibrium
can be supported. Given that %%’"L) < 0 and %%’"L) > 0, the lower bound is determined by
the indifference condition

U(6H7 77L) =0.

For 8 € [0,2], the above equation is uniquely solved by By = V17 — 3. The upper bound is

determined by the indifference condition
Uler,nr) = 0.
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For 8 € [0,2] and € € [0, 5), the above equation is uniquely solved by Bfuu(e) = 2(1—¢)—2+/2(4 + €).
Therefore, for 3 € [0,8,;], low-ability applicants exert high effort. For 8 € (8., Bruu(e)), low-
ability applicants do not participate and, for 8 € [Buu(€), 2], low-ability applicants exert low effort.

Second, note that the lower bound S, is independent of € whereas the upper bound is strictly

decreasing in e: ~
d 442 1
M:_Q_L<Ov€e {07)_
de e(d+e) 2
Therefore, the interval (8, Buu(€)) in which low-ability applicants drop out of the audition is
strictly decreasing in €. In particular, if performance uncertainty exceeds a threshold, the interval
is a zero-measure set: the upper bound falls below the lower bound and there is no range of biases

that can support a fully separating equilibrium. This performance uncertainty treshold solves

ﬁfull =VIT—-3=2(1—-¢)—2/é(4+¢) = Bfu”(é),

and is uniquely given by é = %ﬁ.
Finally, note that I can neglect high-ability applicants in the analysis. Their participation is
guaranteed: U(eg,ny) > 0. Moreover, for all ¢ € [0, %), the upper bound S(¢) = 6(415_773)
plied by the incentive compatibility constraint of high-ability applicants, U(eg,ng) = Uler,ng), is

im-

less stringent than the upper bound By, (¢) implied by the participation constraint of low-ability
applicants. O

Proof of Lemma 4'. First, by Bayes’ rule, when observing a high-quality performance, the evaluator

believes the applicant to be of high ability with probability

Pr(nglqn) = =1,

N
p+e(l—p)

and of low ability with complementary probability. At qg, the evaluator, therefore, expects gross

utility
B [ e(1—p) 2p p
E[V|gn] = qur + E -5 =2+ + S
Vlan] = an (Ml qr] 9 p+e(l—p)  p+e(l—p) 2
p B
=24 |1+ —| - =
" +p+6(1—p)] 2’
_ B
=3+ 2

from hiring the applicant. Thus, the hiring probability at ¢z modifies to

Pr(h|gg) =Pr(U <3+~y-5) = W_

55



When taking into account the performance uncertainty in the mapping from low effort to performance

quality, the expected utilities are

Uler,mr) = _4f25(1—6)+w _w_%,
U(6H777L):W :
Uler, i) = :4f2ﬂ(1—5)+W5-w—i,
Utemanm) = 2Dy -1,

in a partially separating blind audition, where w := E[U] = 3 — g I now show that, for 8 € BE(¢) :=
(Baep(>€), Bsep(p, €)] where B, (p, ) < Bsep(p, €), a partially separating equilibrium exists.

First, note that low-ability applicants must find it optimal to exert low effort. This gives the
lower bound g, (p, e) for which a partially separating equilibrium can be supported. For low degrees

of performance uncertainty, the lower bound is determined by the indifference condition
U (6 L7 L) =0.

Given that 8 € [0,2], € € [0, 3) and p € (0,1), the above equation is uniquely solved by 8., (p, €) =
\/p264+4p263720p2€2+16p2672p64712p83+24p62+84+8€37P€2+4p672p+62726

pe—p—e :
mance uncertainty, the lower bound is determined by the indifference condition

For larger degrees of perfor-

Uler,nw) = Uler,nL)-

Given that 8 € [0,2], € € [0, %) and p € (0, 1), the above equation is uniquely solved by B, (p, ) =

2 2
pigpf 61;?;;57 5_21415‘ Therefore, the lower bound of the partially separating equilibrium is given by

ﬁsep(p7 6) = ma’X{()? ﬁsep’ (p7 5),ﬁ36p// (p7 5)}
Second, note that high-ability applicants must find it optimal to exert high effort. This gives

the upper bound Bsep(p, ¢) for which a partially separating equilibrium can be supported. For high

degrees of performance uncertainty, the upper bound is determined by the indifference condition

U(GLJ)H) = U(€H777H)~

Given that 5 € [0,2], € € [0, %) and p € (0,1), the above equation is uniquely solved by Bse, (p, €) =

2 2
%iﬁ - ;31575 ‘f;ffi _255 +‘g? . Therefore, the upper bound of the partially separating equilibrium is given by

ﬁsep(pa E) = min{?, BSGP' (p7 5)} o

Proof of Proposition 2. The proof follows the steps detailed in the proof of Proposition 3 when
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there is no performance uncertainty. The evaluator’s expected net utility is then obtained from
simplifying

E[llz|8 € B (e)] =
e G R ) e e O R )]
o5 (5 (-3))]

(1—p)[—4f25(1—5)} +p{W] > 0.

O

Proof of Proposition 4. Under Assumption 3, the agency cost in an informed audition is calculated

by substituting the evaluator’s expected net utility for a low, moderate and high bias, detailed in
Proposition 1, into Definition 1:

0 1fﬁ€ﬁ£7
AC1(B,p) = { 1522 (1 2) if B € Bar,
el (1-9)+5(38) it Bep).

The agency cost in a blind audition is calculated by substituting the evaluator’s expected net util-

ity for a low bias, detailed in Proposition 2, and for a high bias, detailed in Proposition 3, into
Definition 1:

0 if B € BE,
ACB(B,p) = 2p(1=p) ¢ B e pP
44283 b
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