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Abstract

I design and conduct an online hiring experiment with a geographically representative U.S.
sample, where White employers decide whether to hire White, Black, and Hispanic workers.
In the experiment, guided by a Bayesian framework featuring asymmetric updating and
multiple worker groups, I manipulate the worker groups available for hire. I employ the
experiment first to identify and compare biases in beliefs about productivity and hiring
against Black and Hispanic workers. I then investigate whether hiring experiences with Black
(Hispanic) workers have positive or negative spillovers on beliefs about productivity and the
hiring of Hispanic (Black) workers, and whether the answer differs by minority. Results from
the experiment show that employers are biased against both Black and Hispanic workers, with
the bias being stickier for Hispanic workers. I find positive hiring spillovers from Hispanic
to Black workers only: while employers are more likely to hire Black workers after hiring
experiences with Hispanic workers, their hiring decisions regarding Hispanic workers are
unaffected by previous hiring of Black workers. I provide suggestive evidence that the latter
finding is driven by a more pronounced bias against Hispanic workers.

Keywords: Hiring experiment; discrimination; belief updating; hiring spillovers.

JEL Codes: C91, D90, J15, J71, M58

∗I am grateful for all the comments, support, and guidance from my advisor, Danila Serra. I am indebted

to Silvana Krasteva for her invaluable help and guidance with the conceptual framework. I thank Alan Benson,

Benjamin Bushong, Marco Castillo, Alex Chan, Emily Cook, Stefano DellaVigna, Catherine Eckel, Jorge Garcia,

Seth Gershenson, Peter Hull, Alex Imas, Joanna Lahey, Louis-Pierre Lepage, Marissa Lepper, Danyao Li, Ulrike

Malmendier, Jonathan Meer, Katherine Milkman, Marco Palma, Ragan Petrie, Tim Salmon, Mallika Thomas, Lise

Vesterlund, Maria Zhu, Anna Ziff, and participants in the FAIR NHH-UCSD Rady Spring School in Behavioral

Economics and the Russell Sage Summer Institute in Behavioral Economics for helpful comments. Financial support

from the Texas A&M Department of Economics and the College of Liberal Arts (now Arts & Sciences) is gratefully

acknowledged. This work has also been supported by Grant #2302-42091 from the Russell Sage Foundation. Any

opinions expressed are those of the principal investigator alone and should not be construed as representing the

opinions of the Foundation. This study is approved by the Institutional Review Board at Texas A&M (IRB2022-

0331M). The online experiment is pre-registered on AsPredicted (#107386). All errors are my own.
†Department of Economics, Texas A&M University. Email: danielcgomezv@tamu.edu

https://papers.danielcgomezv.com/JMP_DGV.pdf
mailto:danielcgomezv@tamu.edu


1 Introduction

The United States is a multi-racial and multi-ethnic society, as reflected in the labor market.

Blacks and Hispanics constitute more than one-third of the United States labor force, and unem-

ployment rates are significantly higher for these minority groups than for White Americans.1 In

such a diverse society, employers likely make hiring decisions involving applicants from multiple

minority groups, and experiences with workers from one minority group may affect beliefs and

attitudes towards workers from a different minority group. Different shocks, such as migration

inflows or policies that increase the availability of a traditionally disadvantaged minority group

(hence their hiring), may impact - positively or negatively - the hiring of workers from a different

disadvantaged group. While hiring discrimination has been widely studied and documented in

economics, showing evidence of biases against disadvantaged minority workers (e.g., Bertrand and

Duflo, 2017; Neumark, 2018; Lang and Spitzer, 2020), the existing body of work on labor market

discrimination has focused on hiring decisions and biases towards only one disadvantaged minor-

ity group as compared to the majority group. Studies involving multiple disadvantaged minority

groups and investigations of spillovers across such groups are missing.

In this paper, I test for the existence, direction, and magnitude of hiring biases and spillover

effects across multiple disadvantaged minority groups. First, I ask whether there exist biases in

beliefs about the productivity of Black and Hispanic workers and their hiring, as opposed to White

workers. I then ask whether hiring experiences with workers from one minority group (e.g., Black)

affect subsequent bias towards and hiring of a different minority group (e.g., Hispanic). I also

explore whether biases and spillover effects differ by minority group.

Guided by a conceptual framework of hiring spillovers in the workplace, I design and implement

a set of online hiring experiments involving White employers and White, Black, and Hispanic

workers. Workers perform a series of math algebraic questions.2 This task is such that there

are no statistically significant differences in average performances across the groups.3 Employers

make two sets of 10 hiring decisions each, i.e., 20 hiring decisions in total. For each decision, they

have to choose whom to hire between a randomly chosen White worker and a randomly chosen

Black or Hispanic worker, and get paid based on the hired worker’s performance. While worker

productivity is unobservable before the worker is hired, employers learn the productivity of the

chosen worker after hiring, and a new hiring decision follows in the next period.

1See the US Bureau of Labor Statistics 2019 and 2023 reports.
2I focus on an environment where there are biased beliefs about the performance of Black and Hispanic workers.

Future work can extend this analysis to other racial or ethnic minorities. However, depending on the task, some
minority groups might not be considered disadvantaged. For instance, Asian students tend to score higher than
White students in the math section of the SAT (see the National Center for Education Statistics, 2023). Hence,
one would expect a preference to hire Asian workers for this task.

3I chose to employ a real-effort task without differences in average performance across ethnic and racial groups
to abstract from the role that statistical differences may play in discrimination, and instead focus on the role that
hiring experiences and accumulated information affect spillovers across groups.
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In order to study whether and how hiring experiences with one minority group may “spill over”

to a different group, I implement four experimental treatments, which differ in the sets of workers

an employer could hire from. In the HH treatment, employers can only hire workers from a set

of White workers and a set of Hispanic workers. This means that, in each period of the two sets

of 10 hiring decisions, the employer chooses which group she wants to hire from and is randomly

assigned a worker from that group. The BB treatment is identical to the HH treatment, except

that the employer now chooses from the set of White workers and the set of Black workers in

both sets of hiring decisions. I call the treatments HH and BB the “baseline” treatments. The

“spillover” treatments, BH and HB, differ in that employers, in the first set of 10 hiring decisions,

can hire from White workers and from the set of workers belonging to one minority workers (e.g.,

Blacks), and, in the second set of 10 decisions, from White workers and from the other minority

group (e.g., Hispanic). Specifically, in the HB treatment, employers choose between White and

Hispanic workers in the first set of hiring decisions and choose between White and Black workers

in the second set. In the BH treatment, employers choose between White and Black workers in

the first set and choose between White and Hispanic workers in the second set. The baseline

treatments serve as controls for the spillover treatments as they show the levels of bias in beliefs

and hiring against Hispanic and Black workers, respectively, in a setting in which employers only

had experience with one minority.

I disclose the racial or ethnic groups in a subtle way to limit social desirability bias. Specifically,

I tell employers that the previous participants in the role of workers had been assigned to three

different groups based on their demographics, such that Group Purple is made of White work-

ers, whereas Groups Orange and Green are made of Hispanic/Latino or Black/African American

workers. This information is given in the experiment instructions, and participants also respond

to incentivized comprehension questions to make sure they are aware of the groups’ composition.

Hence, when making hiring decisions, employers choose between a “worker from Group Purple”

and a “worker from Group Orange” instead of a “White worker” and a “Hispanic worker.” To

control for color preferences, the minority group that employers encounter in the first set of hiring

decisions is always associated with Group Orange, and the minority group in the second set of the

spillovers treatments is always associated with Group Green.

In order to measure initial bias against minority workers, before the hiring task, I elicit employ-

ers’ beliefs about the average productivity of workers in Group Purple, Group Orange, and Group

Green. Specifically, I tell employers the average productivity, putting together all the groups and

workers, and then ask them the expected productivity from the workers in each group.4 Employ-

ers earn additional payment based on the accuracy of their beliefs and get feedback at the end of

the experiment. I measure beliefs again in the middle of the hiring task (between the first and

4Telling employers the average productivity of all the workers together allows me to minimize the chances of
employers giving arbitrary numbers or to give extremely high numbers for White workers and low numbers to
minority workers.
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second set of hiring decisions) and at the end (after the second set). The initial measurement of

beliefs before the hiring task captures the views, biases, or stereotypes that employers hold about

the different groups, which could guide their initial hiring decisions. Tracking employers’ beliefs

over time allows me to assess the extent to which employers update their beliefs based on hiring

experiences and whether experiences with workers from one minority group affect belief-updating

about a different group.

The experiment generates four main findings. My first finding is that employers exhibit biases

in beliefs and hiring against both Hispanic and Black workers. Specifically, before any hiring,

employers believe that Hispanic workers performed 19% worse than White workers and that Black

workers performed 18% worse than White workers in the math task. This is driven by a large

mass of employers with biased beliefs (45% of the employers) rather than a few employers with

extreme beliefs. Hispanic and Black workers are 14 and 11.2 percentage points less likely to be

hired than White workers, respectively. Hiring experiences cause employers to update their beliefs

about minority workers’ productivity: their posterior is a weighted average of their prior and the

observed performance of the hired workers. Employers who have positive hiring experiences, i.e.,

hired workers with performance above their prior, increase their posterior beliefs, while there is a

decrease for those who had negative hiring experiences. Experiences also matter for subsequent

hiring, as a positive hiring experience increases the number of minority workers hired in the

following periods. The opposite holds for negative hiring experiences.

My second finding is that employers are more biased against Hispanic workers: they have lower

expectations about Hispanic workers’ performance, and the hiring bias against Hispanic workers

is larger. Moreover, there are striking differences in the belief updating processes regarding the

productivity of Hispanic and Black workers. Specifically, I find that employers tend to place more

weight on priors over time, suggesting that first impressions with one group matter. This is par-

ticularly true for updating about Hispanic workers’ performance. In addition, I find evidence of

asymmetric updating only about Hispanic workers’ performance, meaning that, when updating

their beliefs, employers place (82 percent) more weight on negative than on positive experiences.

This indicates that employers are pessimistic about Hispanic workers’ performance. This is con-

sistent with confirmation bias: employers expect Hispanic workers to perform badly, and they

interpret information from hiring experiences in a way that reinforces their prior.

My third finding is that there are spillovers in beliefs and hiring across minorities. To begin,

positive experiences with Black workers improve beliefs about Hispanic workers. The opposite

holds for negative experiences. However, this updating is asymmetric: only positive experiences

with Hispanic workers impact beliefs about Black workers. Put differently, negative experiences

with Hispanic workers are not used by employers to update their beliefs about Black workers.

Spillovers in hiring are also asymmetric. Specifically, there exist positive hiring spillovers from

Hispanic to Black workers, but not from Black to Hispanic workers. Hiring experiences with His-

panic workers increase the likelihood that Black workers are hired, up to the point that employers
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are indifferent between hiring White and Black workers, but the opposite is not true; Hispanic

hiring is unaffected by previous experiences with Black workers. This asymmetry in my primary

findings is consistent with the existence of a higher degree of bias against Hispanic workers than

against Black workers. In fact, if employers see Black workers as more productive than Hispanic

workers, (positive and negative) hiring experiences with Black workers affect (positively and neg-

atively) beliefs about Hispanic workers’ productivity and, thus, their hiring once they become

available for hire. On the other hand, positive experiences with Hispanic workers (the lowest

ranked group) may induce employers to update their beliefs about Black workers upward, also

making them more likely to hire Black workers once they become available for hire. Negative

experiences with Hispanic workers, on the other hand, may not be deemed informative and, in-

stead, confirm the stronger bias against Hispanic workers while not affecting beliefs about Black

workers’ productivity. Hence, these employers are not less likely to hire Black workers, as opposed

to those whose previous negative experiences were with Black workers, and tend to hire fewer

Black workers later on.

My exploratory analysis of mechanisms confirms this interpretation of the results. I first use

my data on beliefs and hiring to decompose the sources of discrimination into prejudice (or taste-

based discrimination) and inaccurate statistical discrimination. While the decomposition exercise

confirms the existence of substantial prejudice against both Black and Hispanic workers, prejudice

is significantly larger against Hispanic workers. I then consider the role that natural exposure

to Black and Hispanic populations may play in driving my findings. I exploit variation in the

percentage of Blacks and Hispanics in the participants’ counties of residence. This exploratory

analysis generates insights that are in line with my experimental findings. First, natural exposure

to Black individuals does not impact the hiring of Hispanic workers. Second, natural exposure to

Hispanic individuals increases the likelihood that Black workers are hired. Third, greater natural

exposure to Hispanics diminishes the stickiness of beliefs about Hispanic workers’ performance.

Hence, biases against Hispanic workers are more pronounced, and experiences with them, either

in the hiring experiment or through natural exposure, make employers more likely to hire Black

workers when available since they are “better” ranked than Hispanics.

My findings corroborate a large body of evidence of bias against Black workers (Bertrand

and Duflo, 2017). I find that employers believe that Black (Hispanic) workers performed 18%

(19%) worse than White workers, and Black (Hispanic) workers are 11.2 (14) percentage points

less likely to be hired than White workers, representing a 20% (24%) hiring gap. These estimates

are comparable to those from Evsyukova et al. (2024), who find that Black profiles on LinkedIn

are 13% less likely to be accepted, and those from Quillian et al. (2017)’s meta-analysis, which

concludes that White applicants tend to receive 36% more callbacks than Black applicants and 24%

more callbacks than Latino applicants. However, the greater bias against Hispanic workers I find

is not consistent with such evidence. One potential explanation is the very limited existing studies

including Hispanic/Latino applicants (Quillian et al., 2017). Moreover, in the past years, political
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campaigns have contained racist and anti-immigrant, in particular, anti-Hispanic rhetorics, which

might have also changed discrimination patterns, suggesting more bias against Hispanic workers,

and thus explaining the increase in Black hiring following hiring experiences with Hispanic workers.

Nevertheless, my findings are in line with those of Fouka and Tabellini (2022), as they show

that Mexican immigration improved Whites’ attitudes and behavior towards Black individuals,

confirming a more severe bias against Hispanic workers and the existence of asymmetric spillover

effects in hiring. Specifically, negative hiring experiences with Hispanic workers, the more recent

and more socially distant minority, are not seen as informative and, therefore, not accounted for

when making hiring decisions involving Black workers, the “resident” minority.

My paper contributes to the literature on how experiences or events involving one minority

group may affect attitudes toward different minority groups. Besides Fouka and Tabellini (2022)’s

study on how Mexican immigration improved outcomes for Black individuals, following the re-

categorization of Black individuals as “Americans” since the inflows of a new (more distant) group

redefine the attributes considered relevant for social categorization, a few studies have looked at

how the influx of new minority groups into U.S. cities has shifted attitudes towards existing

minority groups. For instance, Fouka et al. (2021) presents evidence that, during the First Great

Migration, the arrival of Black individuals to the Northern cities facilitated the integration of

formerly discriminated European immigrants into the White American Society. Other studies

have explored how adverse events involving one minority group may worsen attitudes toward

other minority groups. For instance, McConnell and Rasul (2021) shows how Hispanic defendants

had worse judicial outcomes following the 9-11 attacks.5 I add to this literature by studying

spillovers across minority groups in a labor market setting, and by providing further evidence

of how hiring experiences with Hispanic (Black) workers may or may not re-shape beliefs and

behaviors of White employers towards Black (Hispanic) workers.

My paper also contributes to the vast literature on labor discrimination. Labor market dis-

crimination has been studied for over 60 years, following the classical views of taste-based (Becker,

1957) and statistical discrimination (Phelps, 1972; Arrow et al., 1973; Aigner and Cain, 1977).6

Recent research has proposed other drivers of discrimination, such as motivated reasoning (Eyt-

ing, 2022), employers holding inaccurate beliefs (Bohren et al., 2023), or not acquiring information

about candidates from less attractive groups (Bartoš et al., 2016). Studies more closely related

to my paper investigate the role of personal experiences on hiring decisions (Benson and Lep-

age, 2022; Lepage, 2024; Leung, 2018).7 I contribute to this literature by studying whether and

5In the context of education, Shi and Zhu (2023) show that the presence of Asian students increases Black-White
and Hispanic-White teacher assessment gaps in elementary and secondary schools.

6Taste-based discrimination describes employers who dislike hiring members from a particular group, while
statistical discrimination explains discrimination as a generalization of information about true group differences,
leading to differential treatment.

7Other recent studies examine how employers may neglect signals and therefore discriminate more against
disadvantaged groups (Campos-Mercade and Mengel, 2024), or how employers interpret information to be more
representative than it really is when groups are presented together, generating discriminatory gaps and thus am-

5



how inaccurate beliefs regarding a disadvantaged group, and therefore the hiring of workers from

that group, may be affected by personal experiences with workers from a different disadvantaged

minority group. Hence, this paper adds to the broader literature on discrimination by studying

multiple disadvantaged minority groups within the same labor market environment. Most of the

existing studies have studied dynamics between two groups only, focusing on one majority and one

disadvantaged minority group, or even considering a consolidated minority consisting of multiple

groups.8 Notable exceptions are the study by Chan (2022) on discrimination against Black and

Asian doctors as opposed to White doctors, and Aaronson and Phelan (2022)’s investigation of

job losses of White, Asian, and non-Asian workers. While these studies involve multiple minor-

ity groups, they show outcomes for each minority independently and do not focus on how the

outcomes for one minority group could affect outcomes for another minority group.

Finally, my paper also adds to the literature on labor market discrimination against Black and

Hispanic workers in the United States. The vast majority of these studies have shown evidence

of White-Black hiring and earnings gaps in the labor market (Altonji and Pierret, 2001; Bertrand

and Mullainathan, 2004; Benson and Lepage, 2022; Evsyukova et al., 2024; Haaland and Roth,

2023; Hurst et al., 2024; Kline et al., 2024). A few audit and correspondence studies have focused

on biases against Hispanic workers, failing to find evidence of discrimination, with the exception

of the early studies of Bendick Jr et al. (1991), which focused on Latinos in Washington DC,

and of Pager et al. (2009), which focused on Puerto Ricans in New York City.9 I contribute to

this literature by examining and directly comparing, within the same experimental labor market,

White employers’ biases in beliefs and hiring towards Black and Hispanic workers, as opposed to

White workers, and by showing that in my setting, the bias is more pronounced and stickier for

Hispanic than for Black workers.

The rest of the document is organized as follows: Section 2 presents the conceptual framework.

Section 3 introduces the experiment design. Section 4 describes the estimation strategy. Section

5 presents the results. Finally, Section 6 contains the conclusion.

2 Conceptual Framework

In this section, I model spillovers of hiring experiences in a diverse labor market. Employers choose

a worker to hire in a given time period. Workers who can be hired belong either to the majority –

White – or to one of two disadvantaged minorities, Black or Hispanic. Spillovers across minority

groups occur when employers’ experiences with workers from one minority (e.g., Black) affect

plifying underlying group differences (Esponda et al., 2023).
8While Szymanski (2000), Ondrich et al. (2003) and Wozniak (2015) compare Blacks and non-Blacks, most of

the studies consolidate the minorities as non-Whites, see List (2004, 2006); Burgess and Greaves (2013); Alesina
and La Ferrara (2014); Goncalves and Mello (2021) and Kessler et al. (2024).

9Recent studies that do not find evidence of labor market discrimination include Darolia et al. (2016); Decker
et al. (2015); Holzer and Ihlanfeldt (1998); Kleykamp (2009), and Lahey and Mosquera (2024).
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their perception and hiring of workers from another minority (e.g., Hispanic). I use this model

to conceptualize how an employer may change their beliefs about workers from a disadvantaged

minority group following hiring experiences with workers from a different group and how these

changes in beliefs affect hiring decisions.

I first introduce a baseline model of employers’ beliefs and choices, highlighting the role of

positive and negative hiring experiences in belief updating. I then show that employers could be

pessimistic about minority workers’ productivity, i.e., they may place more weight on negative

than on positive experiences when updating their beliefs. Finally, I derive predictions regarding

belief updating and hiring of workers from different minority groups, and regarding spillovers of

hiring experiences across minority groups.

2.1 Model

Consider a group of workers who have observable group identity g ∈ {W,B,H}. Group W

represents the majority, while groups B and H represent two distinct disadvantaged minorities.

Adapting from Holmström (1999), the individual output from any worker that belongs to group g

is given by yg = xg + ε, where xg and ε represent measures of unobserved worker productivity and

random production noise, respectively. Worker productivity is drawn from a normal distribution

N (µg, σ
2
g), with mean productivity µg ≥ 0 and variance σ2

g , while the random production noise is

normally distributed N (0, σ2
ε) with mean 0 and variance σ2

ε .
10 Both workers and employers believe

that xg is uncorrelated with ε.

Workers from different groups are equally productive on average, µW = µB = µH , although

this is not known to employers. Having the same average productivity across workers from dif-

ferent groups guarantees that, on average, employers will have the same hiring experience when

hiring from multiple groups. In reality, and depending on the task, there could be differences in

performance across groups, causing employers to have lower initial beliefs about minority workers’

performance.11 These differences could lead employers to have lower initial beliefs about minor-

ity workers’ performance. However, guaranteeing the same average hiring experience across the

different groups shuts down underlying differences in productivity across the worker groups as a

potential mechanism for differences in hiring,12 allowing me to focus on employers’ perceptions

about each group and how these perceptions evolve over time with hiring experiences.

10I assume that the random production noise is the same across the different groups of workers.
11I employ a math task. Black and Hispanic students routinely score lower on the math section of the SAT than

White students. See the SAT Suite of Assessments Annual Report 2024.
12Relaxing the assumption of equal productivity would not change the qualitative predictions of the model, since

hiring decisions follow employers’ expectations. However, having differences in average worker productivity would
yield differences in hiring even for employers who have accurate beliefs.
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2.1.1 Employers’ Beliefs

In a given time period, employers decide whom to hire between a pair of randomly chosen workers:

one randomly chosen majority worker (W ) and one randomly chosen minority worker (either B

or H).13 Employers make two sets of hiring decisions. In each set, the minority group is fixed to

them. Without loss of generality, I focus on a case in which employers choose between W and B

workers.

Before starting her hiring, at t − 1, employer i holds beliefs about the average productivity

of workers from each group, Ei,t−1(xg), ∀g ∈ {W,B,H}.14 During set t, employer i makes hiring

decisions over multiple rounds. In each one, she first chooses from which group she wants to hire

a worker, then she is matched with a randomly selected worker from that group and observes the

workers’ output. Employers’ payoffs depend on the hired worker’s output. The employer-worker

match is dissolved at the end of the round, and a new hiring decision follows. Hence, employers

observe a different output realization for each hiring period. I consider each set of hiring decisions

to be made of 10 hiring rounds. The number of output realizations observed in each set from

each group of workers (in this case, W and B) depends on the distribution of hiring decisions.

If an employer hires k workers from group W and 10 − k from group B, she would observe k

output realizations from W and 10 − k output realizations from B. Without loss of generality, I

assume that employers hire at least one worker from each group to generate exposure and therefore

belief-updating.15

Employers update their beliefs about the average productivity of each group of workers g

based on the observed signals, i.e., the average realization of outcomes. Let yiB,t be the average

realization of B workers’ output observed by employer i during the first set of hiring decisions.

Conditional on observing yiB,t, employer i forms the following posterior beliefs about group g’s

productivity:

(1) Ei,t+1 [xg|yiB,t]︸ ︷︷ ︸
i’s posteriors about g

= Ei,t[xg]︸ ︷︷ ︸
i’s priors about g

+
Covi(xg, yB)

V ari(yB)︸ ︷︷ ︸
marginal impact of
B output surprise

(yiB,t − Ei,t [xB])︸ ︷︷ ︸
B output surprise

In equation (1), the mean-deviation term (yiB,t − Ei,t [xB]) measures employer i’s output surprise

from B workers, i.e., the difference between the observed realized output and the prior about

13Even though, in reality, employers would likely choose between multiple groups at the same time, it is infor-
mative and realistic to look at pair-wise choices. Some situations that are captured by pair-wise choices include
“resident” and “incoming” minorities, in which one of the minorities is available initially, and employers hire from
them before a second group arrives and becomes available for hire.

14Since employers form beliefs about the average group productivity, xg, and yg = xg +ε, then Et(yg) = Et(xg).
This is, employers’ priors about the average group productivity match employers’ priors about average group
output.

15If, for instance, employers only hire W workers, they would not observe any output realizations from B
workers. Not hiring limits the information that employers can use to update their beliefs about B and, therefore,
limits spillovers on other groups. In my experiment, only 9% of employers never hire from one of the groups.
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the group’s average productivity. Without a surprise, i.e., when the employer observes the same

average output as what she expected from B workers, posterior beliefs remain the same as the initial

priors, Ei,t[xg]. With a positive or a negative surprise, i.e., whenever the employer observes higher

or lower average output than expected from B workers, beliefs about the productivity of group

g are revised upward or downwards to the extent that the employer can associate such surprise

with group g’s productivity by the coefficient Covi(xg ,yB)

V ari(yB)
.16 This coefficient represents employer

i’s marginal response (or the relative precision perceived) by considering the relationship between

the signals from one group’s output, yB, and another group’s productivity, xg, adjusted for the

informativeness of the signal. The less precise the signal is perceived, or, the less related to each

other the groups g and B appear to the employer, the lower the marginal response.

It is possible that employers underreact to positive experiences with minority workers, sys-

tematically responding more strongly to negative surprises than to positive surprises, leading to a

more pessimistic view of minority workers. This pessimism is consistent with confirmation bias,

where employers who ex-ante believe that minority workers are less productive place more weight

on information that reinforces such perception. To allow employers to have asymmetric belief up-

dating, I adapt equation (1) to incorporate reference-dependent preferences (Kőszegi and Rabin,

2006):

(2) Ei,t+1 [xg|yiB,t] =

Ei,t[xg] + λig(yB) · (yiB,t − Ei,t [xB]) if yiB,t ≥ Ei,t [xB]

Ei,t[xg] + ηig · λig(yB) · (yiB,t − Ei,t [xB]) if yiB,t < Ei,t [xB]

where λig(yB) = Covi(xg, yB)/V ari(yB). Under this specification, Ei,t [xB] acts as a reference

point. When the employer experiences a positive surprise (yiB,t ≥ Ei,t [xB]), her posteriors about

the productivity of group g are updated positively with weight λig. When the employer experiences

a negative surprise (yiB,t < Ei,t [xB]), her posteriors are updated negatively with weight ηigλig. The

parameter ηig ≥ 1 is similar to a loss-aversion parameter, showing how negative experiences carry

a higher weight than positive experiences in belief updating about group g.

2.1.2 Baseline: Belief Updating for the same group

When an employer updates her beliefs about group B following hiring experiences with B workers,

equation (2) can be re-written as:

(3) Ei,t+1 [xB|yiB,t] =

(1− λiB(yB)) · Ei,t[xB] + λiB(yB) · yiB,t if yiB,t ≥ Ei,t [xB]

(1− ηiB · λiB(yB)) · Ei,t[xB] + ηiB · λiB(yB) · yiB,t if yiB,t < Ei,t [xB]

16Note that this coefficient is equivalent to the slope β̂ if the employer ran the following linear regression:
yg,t+1 = yg,t + β(yB,t −Et[xB,t]) + ε, where E[ε|yB ] = 0. I get back to this parallel with a regression framework in
Section 4.1.
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Under this alternative specification, the employer is represented as a Bayesian learner who forms

posteriors Ei,t+1 [xB|yiB,t] with weights λiB(yB) = σ2
iB/ (σ

2
iB + σ2

ε).
17 That is, the Bayesian em-

ployer’s posterior about group B is a convex combination of their prior and the average hiring

experience, with weights proportional to the perceived precision of each component. In particu-

lar, the weight placed on hiring experiences decreases with the perceived variance of B workers’

output and with the random production noise variance. This means that, if an employer perceives

the output realizations by B workers to be less precise, she would consider the signal to be less

informative, thus placing more weight on priors and less weight on hiring experiences.

Several attributes could affect the perceived precision or informativeness of hiring experiences,

in particular, the strength of the initial priors. For instance, an employer who has strong initial

priors due to extensive previous experiences with members from a particular minority group might

not consider recent hiring experiences as informative as an employer who has not had that much

prior interaction with that minority group. Formally, if employer i has had previous interactions

with or a high degree of exposure to B workers as opposed to employer j, then employer i might

consider hiring experiences less informative (σ2
jB > σ2

iB). Consequently, employer i will place

lower weight on hiring experiences while forming their posterior beliefs. Another possibility is

that strong initial priors are due to employers holding deep-rooted (mis)perceptions of certain

groups, for instance, taste-based discrimination or prejudice, leading them to attribute much of

the hiring experiences that do not conform to their priors to random noise rather than the actual

productivity of the workers. Hence, they place greater weight on their priors, leading to higher

values of σ2
ε .

2.1.3 Spillovers: Belief Updating for a different group

Hiring experiences with workers from group B also affect beliefs about workers from other groups.

In particular, when an employer updates her beliefs about workers from H group, equation (2)

can be re-written as:

(4) Ei,t+1 [xH |yiB,t] =

Ei,t[xH ] + λiH(yB) (yiB,t − Ei,t [xB]) if yiB,t ≥ Ei,t [xB]

Ei,t[xH ] + ηiB · λiH(yB) (yiB,t − Ei,t [xB]) if yiB,t < Ei,t [xB]

where λiH(yB) = Covi(xH , yB)/ (σ
2
iB + σ2

ε). Even though these equations cannot be written under

the alternative specification representing a Bayesian learner as in the baseline, the parameter λiH

still holds the Bayesian intuition. Higher values represent higher weights placed on the hiring

surprise. This weight decreases with the perceived variance of B workers’ output and the random

production noise variance, while it increases with the perceived covariance between B workers’

output and H workers’ productivity.

17Appendix A provides the detailed analytical solution
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In addition to the perceived precision or informativeness of hiring experiences, belief updating

across groups can also be affected by the perceived relationship between the groups’ productivity.

Consider employer i, who sees groups B and H as highly related, and employer j, who thinks

they are completely different groups. Then, employer j does not consider hiring experiences with

group B to be very informative about H, and will place less weight than employer i on the hiring

experiences with B workers, i.e., Covi(xH , yB) > Covj(xH , yB). Alternatively, an employer j may

have very strong perceptions (i.e., priors) of group H workers’ productivity. Experiences with

workers from a different group might not change such perceptions, also leading to less weight

being placed on hiring experiences with B workers, as compared to an employer with weaker

priors about group H.

2.1.4 Employers’ Hiring Choice

I consider risk-neutral employers whose expected utility depends on the expected profits generated

by the hired workers. I adapt the setting first introduced by Lepage (2024), where employers are

not only uncertain about the individual productivity of a worker before hiring but also about the

average productivity of the worker’s group. Employers learn about the productivity of minority

groups through hiring, update their beliefs and make hiring decisions based on previous experi-

ences. Hiring decisions are determined by the employer’s perceptions of the different groups of

workers available for hire. Consider an employer i who, although unfamiliar with minority work-

ers due to social or historical factors, has prejudice or animus towards them, and thus, her initial

priors are very strong. This animus translates into having lower priors about B and H workers’

productivity than about W workers’ productivity. Thus, employer i would be more willing to hire

W workers by expecting higher output realizations.18

Since employers make a series of hiring decisions instead of a one-shot decision, I consider

that employers hire according to a standard probabilistic choice function in which they are more

likely to hire workers from the group they expect to provide higher profits. In the case in which

employers choose between B and W workers, the choice rule can be written as:

(5) δBi,t+1 =
Et [πi(xB)]

Et [πi(xB)] + Et [πi(xW )]

Where 0 ≤ δBi,t+1 ≤ 1 and δBi,t+1+ δWi,t+1 = 1. If an employer believes that workers from both groups

provide the same profits, then δBi,t+1 = 1
2
= δWi,t+1. This is, she would hire B and W workers in

the same proportion. Alternatively, if she expects higher profits from W workers than from B

workers, then she will hire more W workers than B workers: δBi,t+1 <
1
2
< δWi,t+1.

19

18One extension of the model is allowing employers to be risk averse, with utility function Ui(yg) = −exp(−ri·yg),
where ri is the employer’s risk-aversion degree. Assuming that the worker’s output is normally distributed, with
employer’s beliefs about the mean Ei,t(yg), the expected profits of hiring g workers can be written as Et [Ui(yg)] =
−exp

{
−ri

(
Ei,t(xg)− 1

2ri · V ari(yg)
)}

.
19Risk aversion in employers would change the choice rule to be written in terms of expected utility, following
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2.1.5 Impact of Hiring Experiences

After hiring workers from group B during set t, employers update their beliefs about the productiv-

ity of B workers following equation (3) if they experience “hiring surprises.” A positive(negative)

hiring surprise occurs if the observed output from the hired workers from group B, yB,t, is

above(below) the employer’s expected productivity of the group before hiring, Et[xB]. These

hiring surprises determine positive and negative hiring experiences: an employer has a positive

hiring experience if the hiring leads to a positive surprise, and a negative hiring experience if the

hiring leads to a negative surprise.

At the end of set t, employers have updated beliefs about each group’s expected productivity,

Ei,t+1[xB] and Ei,t+1[xW ], which yield updated beliefs about the expected profits and thus a new

choice rule for the second set of hiring decisions, δBi,t+2. This implies that the choice rule for

the second set of hiring decisions could be different from δBi,t+1, the choice rule for the first set,

depending on whether the employer’s beliefs about workers from groupB and groupW are updated

upward or downward, which, in turn, depends on both hiring experiences and priors’ strength, as

discussed in Section 2.1.2.

Following equation (4), employers update their beliefs about the productivity of workers from

group H through their hiring surprises with workers from group B. In the case in which workers

from group H are available for hire instead of workers from group B in the second set, the

employers’ choice rule would determine the proportion of H workers to be hired in the second set,

δHi,t+2. As discussed in Section 2.1.3, the hiring surprise with workers from group B, alongside the

strength of priors about workers from group H and the perceived covariance between the different

worker groups’ productivity, determine changes in posterior beliefs about workers from group H,

and thus the choice rule δHi,t+2.

2.2 Predictions

The set-up of the model makes it clear that positive and negative hiring experiences – defined

relative to priors about a group’s productivity – matter for belief updating and subsequent hiring

decisions. I derive testable predictions for the effects of hiring experiences on posterior beliefs and

subsequent hiring of workers from the same and other groups. Predictions 1 to 3 are about beliefs

and belief updating, while Predictions 4 to 6 are about hiring.

Prediction 1 (Bias in beliefs against minorities):

Employers exhibit bias in beliefs against minority workers.

Although Prediction 1 does not come directly from the model, it follows the existing empirical

evidence on biases against Black and Hispanic workers. Prediction 1 states that, before any hiring,

the function depicted in Note 18, rather than expected profits.
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employers believe that the performance of workers from group W was above the performance of

workers from groups B and H: E0(xW ) > E0(xB) and E0(xW ) > E0(xH).
20

Prediction 2 (Previous experiences matter and confirmation bias):

2a) Positive (negative) hiring experiences lead to an increase (decrease) in beliefs about the pro-

ductivity of workers from the same group.

2b) Employers are pessimistic about minority workers’ performance.

On the one hand, Prediction 2a follows directly equation (3) when λg(yg) =
σ2
g

σ2
g+σ2

ε
> 0 for all g.

This condition holds as long as σ2
g > 0 and σ2

ε does not converge to infinity. Intuitively, if employers

consider hiring experiences to be informative and not due to random noise, having a positive

hiring experience leads to higher posteriors about the group’s productivity. The opposite occurs

for negative experiences since observing productivity lower than the prior leads to lower posteriors

about the group’s productivity. On the other hand, Prediction 2b implies ηg ≥ 1 for g ∈ {B,H}
in equations (3) and (4), and follows Lepage (2024). Negative experiences with workers from a

minority group lead to persistent negative biases by decreasing hiring and, therefore, learning.

This leads to employers placing more weight on negative than on positive hiring experiences when

updating their beliefs about minority workers’ productivity. Moreover, Prediction 2b is related

to confirmation bias, as employers expect minority workers to perform badly. Hence, employers

pay special attention to information confirming their preexisting beliefs, underreacting to positive

hiring experiences (Nickerson, 1998; Hjort et al., 2021).

Prediction 3 (Spillovers of Experiences in Beliefs):

3a) Experiences with workers from one group may affect beliefs about the productivity of workers

from another group.

3b) Spillover effects in beliefs may be asymmetric.

Prediction 3a depends on the sign of Covi(xk, yg) in equation (4). When Covi(xk, yg) ̸= 0

for k ̸= g and g ∈ {B,H}, employers update their beliefs about workers from group k following

hiring experiences with workers from group g. There are positive spillovers when Covi(xk, yg) > 0

and negative spillovers when Covi(xk, yg) < 0 , since positive (negative) hiring experiences with

workers from group g lead to an increase (decrease) in beliefs about the productivity of workers

from group k. If instead Covi(xk, yg) = 0, as discussed in Section 2.1.3, there are no spillovers, since

employers consider these two groups to be independent or unrelated from each other. Prediction

3b implies that Covi(xk, yg) may differ from Covi(xg, yk), leading to asymmetric spillovers: hiring

experiences with workers from group g may have a different impact on beliefs about workers from

group k than the impact of hiring experiences with workers from group k on beliefs about workers

from group g.

20This prediction also follows in-group bias perspective, as W employers might expect W workers to work harder
(Dickinson et al., 2018; Banuri et al., 2022).
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Prediction 4 (Bias in hiring against minorities):

Employers exhibit bias in hiring against minority workers.

Prediction 4 follows Prediction 1 and equation (5), the hiring choice rule. Since I expect

employers to have lower priors about minority workers’ productivity than about majority workers’

productivity, it leads to a hiring gap against minority workers. Since E0(xW ) > E0(xB) and

E0(xW ) > E0(xH), then δW1 > 1
2
> δB1 and δW1 > 1

2
> δH1 . In other words, employers hire more W

workers than B workers and H workers.

Prediction 5 (Experiences matter in hiring):

Positive (negative) hiring experiences lead to more (less) hiring of workers from the same group.

Prediction 5 follows Prediction 2a and equation (5), the hiring choice rule. In addition to

λg(yg) =
σ2
g

σ2
g+σ2

ε
> 0 for all g, it is possible to establish from the hiring choice rule that

∂δgi,t+1

∂yg
> 0,

since ∂Et[πi(xg)]

∂yg
> 0. Intuitively, if employers consider hiring experiences to be informative, positive

hiring surprises will lead to higher posteriors about the group’s expected productivity, leading to

higher expected profits, and thus to an increase in the hiring of workers from the same group. The

opposite occurs for negative experiences since hiring and observing worker performance lower than

the expectation leads to lower posteriors, lower expected profits, and thus a decrease in hiring of

workers from the same group.

Prediction 6 (Spillovers of Experiences in Hiring)

6a) Experiences with workers from one group may affect the hiring of workers from another group.

6b) Spillover effects in hiring may be asymmetric.

Prediction 6a follows Prediction 3a. Hiring experiences with workers from group g impact the

hiring of workers from group k once they become available to hire through the change in beliefs

about their productivity. If hiring experiences with workers from group g impact beliefs about the

productivity of workers from group k positively, there would also be positive spillovers in hiring. If

instead there are no spillovers in beliefs (Covi(xk, yg) = 0), there would be no spillovers in hiring.

Similarly, Prediction 6b follows from Prediction 3b, implying that spillovers in hiring might be

asymmetric.

3 Experiment Design

I test the model’s prediction using an online experiment that generates a labor market where

White employers can hire workers from either the majority group (White workers) or groups of

Black or Hispanic workers. I conduct my experiment in two stages, as it is common in online

hiring experiments (Bohren et al., 2023; Coffman et al., 2021; Eyting, 2022; Gupta, 2023; Lepage,

2024). Stage 1 collects performance data on a first group of participants, the ‘workers.’ Stage 2
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consists of the main experiment, in which a second group of participants, the ‘employers,’ make

hiring decisions involving the first group of participants.

The use of an online hiring experiment is ideal for a number of reasons. First, the experimental

methodology allows me to vary the pool of workers (in particular, the workers available to hire) to

cleanly identify how experiences with workers from one disadvantaged minority group affect beliefs

and hiring decisions about workers from a different disadvantaged minority group. Second, through

the experiment, I am able to measure employers’ priors about the productivity of White, Black,

and Hispanic workers, and examine how such priors get updated following hiring experiences.

Third, by employing an online experiment, as opposed to a laboratory experiment, I am able

to recruit a diverse set of subjects in the role of workers (i.e., White, Black and Hispanic), and

a geographically representative set of White employers. Fourth, online experiments provide a

higher degree of anonymity compared to physical laboratory experiments, making participants

more comfortable in answering sensitive questions, for instance, expressing biases against minority

groups and making hiring decisions according to their true preferences. I provide more details on

the advantages of an online sample and the platform I used in Section 3.5.

In what follows, I provide details on the experimental design (Sections 3.1 and 3.2) and the

treatment manipulations (Section 3.3). I then discuss some design choices (Section 3.4). I conclude

by describing the sampling and implementation procedures (Section 3.5).

3.1 Workers

I recruited White, Black, and Hispanic participants in the role of workers. The survey was adver-

tised on the online platform Prolific as a 15-minute study on “Work and Hiring Decisions.”21 Upon

consent, participants start the study with a demographic survey. They were then told they had

been assigned to the role of workers and they had to perform a task that would generate additional

bonus earnings based on their performance. The task consists of solving up to 10 multiple-choice

math questions with unique answers in 10 minutes, earning them $0.10 per correct answer. After

seeing an example question, participants engage with the task. Once the 10 minutes have passed

(or all the 10 questions are answered), they are thanked for their participation and informed of

the total number of correct questions and their bonus payment.

The main purpose of this first stage is to create a pool of workers from three different groups,

one majority (White) and two disadvantaged minorities (Black and Hispanic), to be available for

hire in the second stage, the hiring experiment. Stage 1 generates workers’ performance data and

demographic information that I can reveal in Stage 2 to the participants in the role of employers.

By creating this pool of workers from real participants of different racial and ethnic backgrounds,

I do not employ deception at any point in my experiment. Each worker randomly matched with

21I provide more details on the platform and the implementation in Section 3.5. I included the study advertise-
ment in Appendix C.
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an employer in Stage 2 corresponds to an actual participant who solved the math task. This

allows my second group of participants, the employers, to make incentivized hiring decisions over

available workers.

3.2 Employers

I recruited only White participants in the role of employers. The survey was advertised on Prolific

as a 20-minute study on “Work and Hiring Decisions.” Upon consent, participants are asked a

series of demographic questions. They are then informed they have been assigned the role of

employers and are randomly assigned to one of four treatments where they are asked to make

hiring decisions involving a previous set of participants in the role of workers. Employers earn

bonus payments in the form of tokens throughout the experiment. Tokens are converted to US

dollars at the end of the study.22

Employers are told that workers were assigned to three different groups based on their demo-

graphics: one for White/Caucasian American workers, another one for Hispanic/Latino workers,

and a third one for Black/African American workers. I disclose race or ethnic groups in a subtle

way, i.e., I tell employers that the previous participants were assigned to three different groups:

Group Purple, Group Orange, and Group Green. In particular, White workers are assigned to

Group Purple, whereas Hispanic and Black workers are assigned to Groups Orange and Green.

Hence, employers make their hiring decisions between a “worker from Group Purple” and a “worker

from Group Orange” instead of choosing between a “White worker” and a “Hispanic worker.” Even

though the composition of the groups is common knowledge for employers, their options are over

colored groups, limiting the extent to which employers explicitly choose between racial and ethnic

groups, which could be subject to social desirability bias.23

Employers make two sets of 10 hiring decisions each (20 hiring decisions in total). In each

decision, they choose from which group they want to hire a worker and their payment depends

on the hired worker’s performance. Specifically, they get paid 100 tokens per each problem solved

correctly by the hired worker. Employers only have two groups of workers available at a time:

the majority (White workers) and one of the minorities (either Black or Hispanic workers). After

choosing the worker group, employers are informed about the productivity of a randomly chosen

worker from that group and their earnings from that hiring decision. A new hiring decision follows,

where the employer faces the same majority and minority groups of workers. At the end of the

experiment, one of the 10 hiring decisions in each set is randomly chosen for payment.

Before the hiring task, I elicit incentivized beliefs about worker performance. I tell employers

that workers had 10 minutes to solve up to 10 multiple-choice math questions and the average

number of problems solved correctly by the entire workforce, combining the three worker groups.

22I provide more details on average participant earnings in Section 5.1.
23I discuss social desirability bias in Section 5.4.
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Employers are reminded about the worker groups’ composition and then asked to give their guesses

of the average number of problems solved correctly by members from each group. I incentivize

beliefs by telling employers that they will be asked to make their guesses again later in the study,

and one of their guesses will be randomly chosen and they get a bonus payment if they are correct.

They get additional earnings for each correct guess. I elicit beliefs again in the middle of the hiring

task (between the first and second sets) and at the end of the hiring task (after the second set).

Following the model, this design allows me to measure employers’ initial priors, as well as the

posteriors determined after each hiring set. The experiment also allows me to identify positive

and negative hiring surprises. Therefore, I am able to test the predictions regarding initial biases

and belief updating (Predictions 1 to 3), as well as hiring decisions (Predictions 4 to 6).

At the end of the hiring experiment, participants engage in two additional incentivized tasks,

which allow me to measure individual-level ambiguity aversion and risk aversion. Subjects com-

plete the ambiguity aversion task introduced by Gneezy et al. (2015), in which they make two

choices parallel to the one-urn Ellsberg paradox (Ellsberg, 1961).24 Subjects complete the Eckel

and Grossman (2002)’s risk aversion task after the ambiguity aversion task. They are presented

with a menu of six lotteries, all with equal probability of a high or a low outcome. The structure is

such that the lotteries increase in expected returns and variance for the first five lotteries, while the

last one only increases variance. Subjects choose their most preferred lottery and play the lottery

to determine their payoff. Subjects’ choice reveal their risk preferences. Appendix C contains the

instructions for both tasks.

3.3 Treatments

I implement four different conditions, where I experimentally manipulate the minority group

available to hire for employers. In two treatments, which I call the Baseline treatments, employers

are presented with the same minority group throughout the two sets of hiring decisions. In the

other two treatments, the Spillover treatments, employers are presented with a different minority

group in each set of hiring decisions.

3.3.1 Baseline Treatments: HH and BB

In the Baseline treatments, employers can hire either a majority worker (White) or a worker from

a given minority group in both sets of hiring decisions. Specifically, employers assigned to the

HH treatment choose between White and Hispanic workers in both sets of hiring decisions. On

the contrary, employers assigned to the BB treatment choose between White and Black workers

24There is an urn with 90 balls. 30 are blue, and the other 60 are either red or yellow in unknown proportions.
One ball will be randomly drawn, and subjects make a bet on the color that will be drawn. Their first choice
is between A) getting paid if a blue ball is drawn and B) getting paid if a red ball is drawn. The second choice
is between C) getting paid if a blue or yellow ball is drawn and D) getting paid if a red or yellow ball is drawn.
Subjects’ behavior indicates ambiguity aversion if they choose option A over option B and option D over option C.
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in both sets. Employers in both HH and BB treatments make hiring decisions between Group

Purple and Group Orange. The change is which specific racial or ethnic group is associated with

the Orange color. Employers in the HH treatment are informed that Hispanic/Latinos belong to

Group Orange, while employers in the BB treatment are informed that Black/African American

workers belong to Group Orange. In both cases, employers make 20 hiring decisions involving

workers from Group Purple and workers from Group Orange and learn the productivity of a

randomly chosen worker from the selected group before the next hiring choice. These treatments

serve as controls for the Spillover treatments by allowing me to measure beliefs and hiring patterns

when only workers from the majority (White) and from one minority are available for hire.

Even though, in these treatments, employers can only hire from one minority group, they

know that there are three groups of workers - Purple, Orange, and Green. This allows me to elicit

employers’ initial beliefs (i.e., priors) regarding all three groups of workers, no matter the groups

employers will have the chance to hire from. In fact, in all treatments, initial beliefs are elicited

after the employers are informed about the hiring task and the three groups of workers, but before

they are told which groups they’ll be able to hire from. This design choice allows me to study

how employers update their beliefs about certain groups, even if they are not available for hire, as

stated in the belief updating equations, (3) and (4).

3.3.2 Spillover Treatments: BH and HB

In the Spillover treatments, different minority groups are available for hire in the first and the

second sets of hiring decisions. Specifically, employers choose whether to hire from Group Purple

or Group Orange in the first set, and between Group Purple and Group Green in the second set.

As in the Baseline treatments, the colors of the groups available for hire remain constant, but the

minority groups associated with groups Orange and Green vary by treatment.

In the BH treatment, employers make hiring decisions between White and Black workers in

Set 1, and between White and Hispanic workers in Set 2. This treatment, together with baseline

treatment HH, allows me to study spillovers of hiring experiences from Black to Hispanic workers in

the second set of the experiment. Similarly, in the HB treatment, employers make hiring decisions

between White and Hispanic workers in Set 1, and between White and Black workers in Set 2.

Thus, together with the baseline treatment BB, the HB treatment allows me to test how hiring

of Black workers in the second set is affected by hiring experiences with Hispanic workers in the

first set.25

25Employers in both BH and HB treatments make hiring decisions between Group Purple and Group Orange
in Set 1, and between Group Purple and Group Green in Set 2. Employers in the BH treatment are informed that
Hispanic/Latinos belong to Group Green, while employers in the HB treatment are informed that Black/African
American workers belong to Group Green.
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3.4 Discussion of Design Choices

The hiring experiment most closely simulates a work environment where there are workers from

multiple groups, but workers from the majority group are expected to perform better than mi-

nority workers. However, as there are no differences in the average performance across worker

groups, I focus on the role of personal hiring experiences in the evolution of biases in beliefs and

hiring. By design, employers generate additional earnings based on the performance of the hired

worker. Therefore, employers should choose workers from the group they expect to perform better.

Note that employers only get feedback about the performance of the workers they hire, mirroring

scenarios where employers do not learn about the performance of the workers they do not hire.

Hence, the only information available to employers is their own past hiring experiences, so I expect

personal experiences to play a primary role in belief updating and subsequent hiring decisions. By

eliciting beliefs about worker productivity for the three groups, regardless of the workers available

for hire, I am able to assess the extent to which employers’ hiring experiences with workers from

one group impact beliefs about the performance of workers from a different group.

I limit employers’ hiring choices to pair-wise comparisons between workers from the majority

(and thus, preferred) group and workers from one of the disadvantaged minority groups to measure

biases against each minority group individually. By comparing the Baseline treatments, BB and

HH, I am able to compare biases against Black and Hispanic workers. The Spillover treatments

simulate environments where workers from a “resident” minority are initially available to hire

before workers from an “incoming” minority arrive and become available to hire. By comparing

the Spillover with the Baseline treatments, I am able to assess the impact of past hiring experiences

with workers from one minority group on biases against workers from a different minority group. In

particular, by examining hiring decisions during Set 2 for the HB and BB treatments, I can study

the impact of previous hiring experiences with Hispanic workers on the hiring of Black workers,

while examining decisions for the BH and HH treatments allows me to examine the impact of

hiring experiences with Black workers on the hiring of Hispanic workers.

I take several measures to improve data quality. First, as discussed earlier, I disclose race by

assigning colors to each racial or ethnic group. While employers are informed that workers are

assigned to groups Purple, Orange, and Green based on their demographics, they make hiring

decisions over workers belonging to groups of different colors, as opposed to explicitly disclosed

races and ethnicity. This way, I aim to limit social desirability bias in employers’ hiring decisions.26

Second, I include comprehension questions about the hiring task, the monetary incentives, and

the group composition. These questions ensure that employers understand how their payment

will be determined and which workers belong to which group. Third, before eliciting beliefs, I

have employers attempt three of the 10 math problems that workers had to solve, using the same

26To control for color preferences, the minority group that employers encounter in the first set of hiring decisions
is always associated with Group Orange.
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incentives that workers had: $0.10 (100 tokens) per correct answer.27 This serves two primary

purposes. First, it simulates a real-life context in which employers know the job they are hiring

workers for, and second, it helps employers form beliefs about workers’ average productivity.

Finally, I include three attention checks in the experiment. The first one is after the demographic

survey and before the hiring task instructions, the second one is after the first belief elicitation and

before the first set of hiring decisions, and the third one is after the second set of hiring decisions,

before the risk and ambiguity measures. Participants are aware that their submissions might get

returned if they fail attention checks.28

3.5 Sampling and Implementation

The experimental procedure was preregistered on AsPredicted (#107386). I recruit survey par-

ticipants from the online platform Prolific for both stages of the experiment.29 Prolific has been

shown to produce high-quality data comparable to laboratory experiments (Gupta et al., 2021;

Peer et al., 2021). Prolific strictly forbids researchers from asking participants for their identifiable

information. This enforced anonymity protects participants’ privacy and it is especially important

for research on sensitive topics, as it minimizes experimenter demand effects and social desirability

bias. Additionally, recent evidence shows that the size of the experimenter demand effect in online

survey experiments is small; the knowledge of the experiment’s purpose has no detectable effect

on participants’ behaviors (de Quidt et al., 2018; Mummolo and Peterson, 2019).

For the worker experiment, I only recruited subjects who met the following conditions: 1)

currently in college or with a college degree, 2) between 18 and 40 years old, 3) currently reside

in the United States, and 4) identify as White, Black, or Hispanic.30 I target participants that

represent a diverse workforce composed of one majority group with 150 workers (White) and two

minority groups with 50 workers each (Black and Hispanic). In particular, I target college students

or participants with a college degree to simulate high skilled workers, which allows me to minimize

variance in productivity across the different racial and ethnic groups. Even though the recruitment

on each ethnic and racial group is based on self-reported information of the participants across

their profiles on Prolific, I double-check by asking them the group they identify with in the survey.

For the employer experiment, I only recruited subjects who met the following conditions: 1)

25 years old or older, 2) identify as White, 3) at least completed high school, and 4) Currently

reside in the United States. I target participants who could represent the population making

hiring decisions in real life. Hence, I only recruit participants who self-identify as White and who

completed at least high school. I provide more details on the sample characteristics and earnings

27I purposely chose one easy, one medium, and one hard question (80%, 48%, and 23% of workers got correct,
respectively).

28See Prolific’s Attention and Comprehension Check Policy.
29In Section 5.1, I discuss characteristics of both worker and employer samples.
30I recruited three different samples, one for each ethnic or racial group.
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in Section 5.1.

I recruited nearly 2,000 subjects to participate in the experiment, either as workers (250) or as

employers (1,600). The experiment was programmed in Qualtrics. All subjects were paid $2 for

completing the survey, and had the chance to earn up to $3.30 of bonus payment.31 The average

completion time is 13 minutes for workers and 18 minutes for employers. The actual hourly earning

translates into around $12/hour for both workers and employers, which is considerably high for

online surveys. In terms of data quality, 92.6% of the employers passed the three attention checks.

Subjects who failed two or more attention checks were excluded from the study.

4 Estimation Strategy

My empirical strategy proceeds in two steps. I first analyze the data on beliefs and test how belief

updating is affected by hiring experiences with Black or Hispanic workers. I then study how hiring

experiences affect future hiring of workers from the same group or a different group. My outcomes

of interest are: i) the posterior beliefs about the productivity of minority workers, ii) the number

of minority workers (Black or Hispanic) hired in the first and the second set of hiring decisions,

and iii) the probability of hiring a minority worker (e.g., Black) following a set of hiring decisions

and experiences involving workers from a different minority group (e.g., Hispanic).

In the following subsections, I explain how I analyze the data to test the model’s predictions

discussed in Section 2.2 about beliefs and belief and belief updating (Section 4.1) and about hiring

(Section 4.2).

4.1 Analysis of Beliefs and Belief Updating

To test Prediction 1, I estimate employers’ initial priors about workers’ performance by estimating

the following equation using Ordinary Least Square (OLS) regressions on the full sample of White

employers:

(6) Priorig = β0 + β1Blackg + β2Hispanicg + εi

where Priori is the initial belief about the group g’s average performance, Black is a dummy

equal to 1 if the group being considered is that of Black workers and 0 if it is the group of White

workers. Hispanic is a dummy equal to 1 if the group being considered is the group of Hispanic

workers, and 0 if it is the group of White workers. The constant term β0 represents the mean prior

about White workers’ performance, while β1 and β2 capture differentials for priors about Black

and Hispanic workers’ performance, respectively, when compared to White workers. β1 < 0 and

31The maximum bonus payment for workers was $1.10, while the maximum payment for employers was $3.30.
While workers’ payments were explained in US dollar amounts, employers’ payments were explained using tokens,
with an exchange rate of 1,000 tokens for $1.00.
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β2 < 0 imply that priors about Black and Hispanic workers are lower than priors about White

workers, supporting Prediction 1.

I then focus on the belief updating process to test Prediction 2a, following a Bayesian learning

framework, as stated in Section 2.1.2, by estimating the following equation:32

(7) PosteriorigT = β1PriorigT + β2ExperienceigT + εiT

where PosteriorigT is the employer’s belief about group g’s average performance after a set T of 10

hiring decisions. ExperienceigT refers to the average performance of the hired workers from group

g in set T . The estimated coefficients β1 and β2 hold Bayesian intuition – a Bayesian employer’s

posterior will be a convex combination of their prior and the average performance of the hired

workers, weighting according to the perceived precision of each component. Hence, β1 and β2

represent the weights placed on their prior and hiring experience, respectively. If employers have

strong priors about workers’ performance, hiring experiences would not affect their beliefs, then

β1 should be 1, and β2 should be 0, i.e., the posterior should be equal to the prior. In the opposite

case, when employers value hiring experiences to their maximum degree, the posterior would be

equal to the hiring experience. I restrict the analysis to employers who hire at least one worker

from group g in each set of hiring decisions.33

I estimate equation (7) independently for Black and Hispanic workers and for each instance of

belief updating (meaning after the first set of hiring decisions and after the second set), pooling

the BB and BH treatments and the HH and HB treatments to examine the posteriors regarding

Black and Hispanic workers, respectively, after the first set. When analyzing the posteriors about

the performance of a given group of workers (Black or Hispanic) after the second set of hiring

decisions, I restrict the analysis to the baseline treatments HH and BB.

To examine whether belief updating differs for Black and Hispanic workers, I also estimate an

extended version of equation (7) with the full sample, including interaction terms with a Hispanic

treatment dummy. I report the estimates generated by the pooled specification in the Appendix.

I then test Prediction 2b, i.e., whether employers are pessimistic about minority workers’

performance. This is equivalent to studying whether employers underreact to positive experiences

with minority workers and, therefore, respond more to negative experiences relative to positive

experiences. I follow the empirical approach first introduced by Hjort et al. (2021) and estimate

32Equation (3) of the conceptual framework describes the belief updating process disaggregating the prior belief
and the hiring surprise. An equivalent regression would be PosteriorigT = γ1PriorigT + γ2(ExperienceigT −
PriorigT ) + εiT . However, estimating this equation is equivalent to estimating equation (7), where β1 = γ1 − γ2
and β2 = γ2. I chose to estimate equation (7) for ease of exposition and interpretation.

3393.75% (92.25%) of the employers hired at least one Black (Hispanic) worker during set 1.
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the following equation for Black and Hispanic workers separately:34

PosteriorigT =β1PriorigT + β2 (ExperienceigT − PriorigT )(8)

+ β3 (ExperienceigT − PriorigT )×NegativeSurpriseigT + εiT

where NegativeSurpriseigT = 1{ExperienceigT − PriorigT < 0} is a dummy equal to 1 if the

employer experienced a negative surprise in a set of hiring decisions, i.e., if the average perfor-

mance of the hired workers from group g is smaller than the employer’s prior, and 0 otherwise.

β3 > 0 would imply that employers place more weight on negative experiences than on positive

experiences, supporting Prediction 2b, while β3 < 0 would imply that they place more weight on

positive experiences.

Predictions 3a and 3b concern the existence of spillovers in beliefs from one minority group

to another. Specifically, Prediction 3a determines that hiring experiences with workers from a

minority group may affect beliefs about the productivity of workers from a different minority

group, while Prediction 3b determines that results might be asymmetric. To test these predictions,

I estimate the following equation:

(9) PosteriorikT = β1PriorikT + β2(ExperienceigT − PriorigT ) + εiT

where k and g now refer to different minority groups. While the overall interpretation of equation

(9) is similar to the interpretation of the coefficients in equation (7), a non-zero β2 coefficient would

provide support for Prediction 3a, by indicating that hiring experiences with workers from minority

group g, vis-a-vis the employer’s prior about that group, affect beliefs about the productivity of

workers from minority group k. I conduct the analysis for Black and Hispanic workers separately,

following experiences with Hispanic and Black workers (in treatments HB and BH) respectively.

Different β2 coefficients of β2 from these analyses would provide support for Prediction 3b, showing

that spillovers vary by minority group.

4.2 Analysis of Hiring Decisions

To test whether employers are less likely to hire Black and Hispanic workers as opposed to White

workers (Prediction 4), I estimate the following equation:

(10) Hireit = β0 + β1Minorityit + εit

whereHireit is a dummy variable equal to 1 if the worker was hired and 0 otherwise, andMinorityit

34Hjort et al. (2021) discuss how an alternative specification would be to estimate equation (7) interacting Prior
and Experience with a dummy for negative experience. However, including the term Experience−Prior and the
interaction term provides an easier interpretation.
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is a dummy equal to 1 if the worker was a minority worker, and 0 if he or she was a White worker.

I estimate equation (10) separately for Black and Hispanic minority workers.

To test Prediction 5, regarding the immediate impact of hiring experiences on additional hiring

of minority workers, I follow the empirical approach introduced by Lepage (2024):

(11) SubsequentHiringigt = β0 + β1Experienceigt + β2Priorig + γt + εit

where SubsequentHiringigt is the number of workers from group g hired after period t, i.e., in the

remaining 10− t periods of the hiring set. Experienceig,t is the productivity (number of problems

correctly solved) of the hired worker at period t. I include γt, a vector of time-fixed effects. β1

captures the impact of the productivity of the minority worker hired at time t on the hiring of

minority workers in the following periods. I also assess the impact of positive and negative hiring

experiences independently conducting an alternative estimation:

(12) SubsequentHiringigt = β0 + β1Positiveig,t + β2Negativeig,t + β3Priorig + γt + εit

where Positiveig,t and Negativeig,t are indicator variables for positive and negative hiring experi-

ences, respectively. I estimate equations (11) and (12) independently for each minority group. I

focus on the subsequent number of hired workers through a panel specification instead of a cross-

section with the total number of minority workers hired to address endogeneity issues. While the

experience that employers observe with each minority worker they hire is randomly drawn and ir-

respective of their hiring history, the decision to hire a minority worker and observe a productivity

draw beyond the first is endogenously determined by previous experiences. Hence, I hold constant

the previous number of minority workers hired across employers. In other words, I form a panel

such that period t = 1 is the first time each employer hired a minority worker. This allows me to

test how experiences affect hiring more generally with an employer’s previous number of hires.

Finally, I examine spillovers in hiring across minority groups (Predictions 6a and 6b) by em-

ploying a differences-in-differences specification:

(13) MinorityHiringit = β1SpillT ri + β2Set2t + β3SpillT ri × Set2t + δXi + γt + εit

where MinorityHiringit is a dummy variable equal to 1 if employer i hired a minority worker

in period t, SpillT ri is a dummy equal to 1 if the employer was assigned to one of the spillover

treatments: HB for Black hiring following Hispanic hiring, and BH for Hispanic hiring following

Black hiring. Set2t is a dummy equal to 1 for the second set of hiring decisions, which is the

relevant hiring set for the spillover treatments. The set of controls X contains the employer’s

priors about the average productivities of White, Black, and Hispanic workers. β3 > 0 would

indicate evidence of positive spillovers across minority groups. Specifically, it would suggest that

employers are more likely to hire a worker from a given minority group (e.g., Black) in the second
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set if they had hiring experiences with a different group of minority workers (e.g., Hispanic) in

the first set, supporting Prediction 6a. I estimate equation (13) separately for Black and Hispanic

workers, clustering the standard errors at the individual employer level, and including hiring period

(within-set) fixed-effects. If these analyses generate different coefficients for β3, it would imply

that spillovers are asymmetric, supporting Prediction 6b.

In addition to the analysis described above, I conduct various robustness checks to address

some concerns that might threaten the validity of my design and results. I first conduct a placebo

experiment with no reference to race or ethnicity and then replicate the analysis with interaction

terms. I also identify participants subject to experimenter demand effect, inattention, and replicate

the main analysis excluding such participants. Finally, I address on social desirability bias, I

provide more details on the robustness checks in Section 5.4.

5 Results

In this section, I present the results of the hiring experiment. Section 5.1 reports descriptive

statistics and balance tests. Section 5.2 reports the employer results for beliefs and belief updating.

Section 5.3 reports the employer results for hiring. Section 5.4 reports robustness checks, including

a placebo experiment with no references to race or ethnicity (Section 5.4.1). Section 5.5 reports

additional results, including heterogeneous effects based on employers’ initial biases (Section 5.5.2).

Finally, Section 5.6 addresses mechanisms.

5.1 Descriptive Statistics and Balance Tests

Table 1 reports the demographic characteristics of the employer sample, overall and by treatment.

The last column of the table reports the p-value of an ANOVA test against the null hypothesis that

employers across the four treatment conditions are not jointly different from each other. Overall,

employers are around 43 years old and they are left-leaning, with a political index of 0.79 out

of 1. Although I screened participants in Prolific who identify as White, I included a question

in the demographic survey about their racial or ethnic identity, allowing them to choose all the

categories they identify with. Only 0.5% of the sample do not identify as White, and 1% identify

as White and other categories.35 98% of the employers were born in the US, and only 4% spoke a

language different than English when growing up. The average employer is college-educated and

has an annual household income above $60,000. Overall, all employer’s demographics are balanced

across the treatment conditions with the exception of being born in the US, which ranges from 96

percent in the HH treatment to 99 percent in the BH treatment.

359 employers do not identify as White. Three identify as Hispanic, two identify as Other, one identifies as
Black, one identifies as Native Hawaiian or Pacific Islander, and two prefer not to say.
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In order to assess whether my sample is representative of the American White population, I

compare the summary statistics presented in Table 1 with population estimates from the US Census

and the American Community Survey.36 My sample appears to be representative with respect

to age, gender, income, and employment status. However, as a result of my sampling criteria,

my sample is more educated and has a higher average income. In terms of political affiliation,

the sampled individuals are more likely to be Independent and less likely to be Democrat but

similarly likely to be Republican than the general U.S. population.37 Finally, Figure 2 displays

the geographical location of employers in my sample. Further tests indicate that the regional

distribution of my sample is representative of the US population.

The demographic characteristics of the worker sample are reported in Panel A of Appendix

Table B.1. Workers, on average, are around 28 years old and college educated, with 99% of the

sample holding a bachelor’s degree or higher. Overall, the sample of workers is balanced across all

demographic characteristics except for age and gender. On average, Hispanic workers are 2 years

younger (26 years old versus 28 years old for White and Black workers). 47% of White workers are

women, followed by 42% of Hispanic workers and 30% of Black workers. Panel B of Appendix Table

B.1 summarizes the workers’ performance in the math task. The average performance is 5 out of 10

problems across all groups, with non-statistically significant differences in the average performance

across groups and its variance.38 Having the same average productivity across groups allows me to

guarantee equal average experiences to employers regardless of the group they are hiring workers

from. It also allows me to minimize the role of mechanisms deviating from experiences to explain

biases or spillovers across minority groups, such as actual statistical differences across groups.

5.2 Employer Results: Beliefs

Figure 3 and Panels A and B of Table 2 summarize employers’ initial beliefs about workers’

performance in the task, for the full sample and by treatment. Overall, employers overestimate

White workers’ performance and underestimate Black and Hispanic workers’ average performance,

with the bias being more pronounced for Hispanic workers. Panel C of Table 2 summarizes

employers’ initial biases, overall and by treatment assignment. 45% of the employers are biased

against both Black and Hispanic workers. 30% of the employers have initial correct beliefs, and

only 5% of the employers are biased against White workers. Estimates from equation (6), displayed

in Appendix Table B.2, show an average bias in beliefs of 1 problem against Hispanic workers and

0.95 problems against Black workers, with this difference being statistically significant (p = 0.052).

This implies that White employers believe that Hispanic and Black workers performed 19% and

18% worse than White workers, respectively. This provides evidence in support of Prediction 1.

36See the U.S. Census QuickFacts 2021 and the American Community Survey (ACS) 2023.
37See the General Social Survey (GSS) 2022.
38The test on the equality of standard deviations generate the following p-values: for White vs. Black, p-value

of 0.3910; for White vs. Hispanic, p-value of 0.9602; for Black vs. Hispanic, p-value of 0.4669
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My first result follows.

Result 1. Initial Beliefs

Before any hiring, White employers believe that Hispanic and Black performed worse than White

workers on average, with the bias being more pronounced for Hispanic workers.

I start the analysis of belief updating in the first and second set of hiring decisions by using

binned scatter plots in Figure 4. The y-axis plots the magnitude and direction of updating

(Posterior − Prior). The the x-axis displays the hiring surprise (Experience − Prior), i.e.,

the difference between the average performance of the hired minority workers and the prior the

employer had at the beginning of the hiring set. I draw a few lessons from the left panel of Figure 4,

which presents belief updating after the first set of hiring decisions. First, the relationship between

belief updating and the hiring surprise appears to be linear, in line with the Bayesian framework.

Second, there does not seem to be any difference in the slope for positive and negative surprises,

suggesting symmetric updating. Third, the slopes obtained for Black and Hispanic workers are

not different, suggesting no differences in the weights placed by White employers on priors and

experiences when forming their on each group of workers.

The right panel of Figure 4 plots belief updating in relation to hiring surprises in the second

set of hiring decisions. Compared to updating after the first set of hiring decisions, the slope tends

to be flatter for both groups, suggesting that the weight placed on priors increases over time. In

addition, the figure shows a weaker updating response for Hispanic workers than for Black workers.

In fact, there seems to be no response (flat line) to positive surprises for Hispanic workers, while

there is still negative updating following negative surprises.

The regression estimates confirm these findings. Panel A of Table 3 presents the OLS estimates

for equation (7) described in Section 4.1, and Panel A of Figure 5 plots the estimated coefficients.

Consistent with the Bayesian framework, β̂1 and β̂2 are both positive and statistically significant,

and they add up to approximately 1. Columns 1 and 3 of Table 3 show that employers place

approximately equal weights (one-half weights) on their priors and hiring experiences - defined

as average productivity of hired minority workers - when forming posteriors about Hispanic and

Black workers after the first set of hiring decisions. For Hispanic workers, the weight placed on

priors increases when updating beliefs after the second set of hiring decisions, with employers

placing about two-thirds of the weight on their prior. Specifically, the weight placed on hiring

experiences falls from a 52.9% weight (Set 1) to a 32.4% weight (Set 2), a 39 percent decrease.

In the case of Black workers, there is also an increase in the weight placed on the prior in the

second set of hiring decisions (column 4 versus column 3). However, the weight placed on hiring

experiences with Black workers only falls by 26 percent from the first to the second set, falling

from a 56.5% weight (Set 1) to a 41.6% weight (Set 2).

Pooling all the data and including interaction terms for the minority group being Hispanic as
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opposed to Black (see Appendix Table B.4), confirms that there are no differences across minority

groups in the weight placed on priors versus experiences after Set 1 (column 1). However, when

considering the second set of hiring decisions, the regression analysis indicates that employers

place an additional 11% weight on their priors and a 10% less weight on their experience when

updating their beliefs about Hispanic workers as compared to Black workers.

Overall, the scatter plots and regression estimates show that, although the weight given to

hiring experiences may differ by minority group and by hiring set, employers tend to always

update their beliefs positively in response to positive hiring experiences and negatively in response

to negative hiring experiences, confirming Prediction 2a.

Result 2a. Belief Updating

Positive (negative) hiring experiences lead to an increase (decrease) in posterior beliefs about the

performance of workers from the same group.

To test whether positive and negative surprises play a different role in belief updating and

whether employers respond more to negative experiences (pessimism), I estimate equation (8).

Panel B of Table 3 shows no evidence of asymmetric updating, with the exception of column 2,

which refers to belief updating regarding Hispanic workers in the second hiring set. The estimates

suggest that when employers have hiring experiences with Hispanic workers in the second set,

they place 22.7% more weight on negative experiences (p = 0.078) than on positive experiences.

Specifically, employers place a 23% weight on positive or neutral hiring experiences, while they

place a 45.7% weight on negative experiences. This is consistent with the right panel of Figure 4.

This leads to Result 2b:

Result 2b. Pessimism toward Hispanic workers

Employers are pessimistic about Hispanic workers’ performance but not about Black workers’ per-

formance.

In summary, the comparison of priors and belief updating regarding Black and Hispanic workers

reveals that White employers have better priors about Black workers, and they learn more about

them by placing more weight on their hiring experiences when forming posteriors. White employers

believe that Hispanic workers have the lowest average productivity and they are pessimistic about

their performance. These beliefs are harder to modify with hiring experiences, making the bias

toward Hispanic workers stickier over time.

Next, I examine spillovers in beliefs across minority groups. Specifically, I study whether White

employers update their beliefs about workers from one minority group (e.g., Black) after hiring

experiences with workers from a different minority group (e.g., Hispanic). In Table 4, I report

estimates of equation (9) when focusing on Hispanic workers, i.e., I test whether and to what

extent employers learn from hiring surprises concerning Black workers (a different minority group)
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when updating their beliefs about Hispanic workers. Table 5 replicates the analysis for Black

workers. The estimates show that White employers place a 17% weight on their hiring surprises

with Black workers when forming their posteriors about Hispanic workers, and a 13% weight on

hiring surprises with Hispanic workers when forming their posteriors about Black workers.

These coefficients indicate that hiring experiences with workers from one minority group affect

the beliefs about the productivity of workers from a different minority group, i.e., there exist

spillovers in beliefs across minority groups. Further analysis, displayed in Panel B of Tables 4

and 5, show that employers place equal weights on positive and negative experiences with Black

workers when forming their posteriors about Hispanic workers’ performance. In contrast, they turn

optimistic about Black workers following hiring experiences with Hispanic workers. Specifically,

White employers place around a 20% weight on positive experiences with Hispanic workers when

forming their posterior beliefs about Black workers, but they do not place any weight on negative

experiences with Hispanic workers. In other words, employers seem to only update their beliefs

about Black workers if they had positive experiences with Hispanic workers, confirming Predictions

3a and 3b, i.e., spillovers in beliefs are asymmetric. Result 3 follows.

Result 3. Spillovers in Beliefs

Employers update their beliefs about Hispanic workers’ productivity after positive and negative hir-

ing experiences with Black workers, but only update their beliefs about Black workers’ productivity

after positive hiring experiences with Hispanic workers.

5.3 Employer Results: Hiring

I start the analysis of hiring decisions by examining whether Hispanic and Black workers are less

likely to be hired than White workers. The coefficient estimates of equation (10), displayed in

Appendix Table B.3, show that Hispanic and Black workers are 14 and 11.2 percentage points less

likely to be hired than White workers, respectively,39 confirming Prediction 4.

Result 4: Hiring Differentials

Hispanic and Black workers are less likely to be hired than White workers.

I then test the immediate impact of positive and negative hiring experiences on subsequent

hiring of workers from a given group during the first set of hiring decisions. Table 6 presents

estimates of equations (11) and (12), where the dependent variable is the number of hired minority

workers following a minority hire. There is a clear positive relationship between the productivity of

the hired minority worker and the number of minority workers hired over the following periods. In

the case of Hispanic workers, employers hire 0.061 additional workers per each additional problem

solved by the hired worker (p = 0.000). In other words, if the hired Hispanic worker solved 10

39The difference between these two coefficients is not statistically significant, as shown in column 3 of Table B.3.
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problems correctly, employers hire, on average, 0.61 more minority workers in the following periods,

which is a 26 percent increase given the control mean of 2.269 workers. In addition, Column 2 of

Table 6 indicates that a positive surprise with a Hispanic worker (i.e., a worker with productivity

above the employer’s prior) increases future hiring of Hispanic workers by 0.108 workers, while

a negative surprise decreases hiring by 0.170 workers. The effects observed for Black workers

are very similar, except for positive surprises: The hiring of Black workers increases by a larger

margin following a positive surprise. Employers hire 0.147 more Black workers following a positive

surprise, and 0.160 fewer workers following a negative surprise. The difference between these two

coefficients is not statistically significant.40 Result 5 follows:

Result 5

Positive (Negative) hiring experiences with minority workers increase (decrease) hiring in the

following periods.

To test whether there exist spillovers in hiring across minority groups (Prediction 6a), I turn

my attention to hiring decisions in the second set, conditional on treatment assignment. In the

baseline, the gap in hiring against Hispanic workers decreases from 14 pp in the first set to 10.85

pp in the second set. In the case of Black workers, it actually increases from 7.6 pp to 8.1 pp.

None of these changes are statistically significant, showing that hiring of workers from the same

minority is relatively stable over time.

The estimated coefficients of equation (13), displayed in Table 7, show that the bias against

minority workers in the second set of hiring decisions decreases only for Black workers in the HB

treatment, i.e., when the hiring of Black workers follows the hiring of Hispanic workers. Specifically,

Black workers are 5.1 pp more likely to be hired in the second set in the HB treatment, where

employers could only hire White or Hispanic workers in Set 1, as compared to the BB treatment,

where employers could hire Black or White workers in Set 1. This represents an 11% increase over

the control mean (p = 0.000). In contrast, Hispanic workers are not more likely to be hired in

the spillover treatment (BH treatment) as compared to the HH treatment. These results not only

show how the hiring of workers from one minority group is affected by previous hiring experiences

with workers from a different minority group, but also that spillover effects differ across minority

groups, confirming Predictions 6a and 6b. This leads to Result 6:

Result 6. Spillovers in Hiring

There are positive hiring spillovers from Hispanic to Black workers only; Hispanic hiring is not

affected by previous Black hiring.

In summary, hiring experiences with Hispanic workers make employers more likely to hire

Black workers, up to the point that White and Black workers are equally likely to be hired. The

40Appendix Table B.5 shows that the impacts of positive and negative surprises on future hiring are not statis-
tically different across Black and Hispanic workers.
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asymmetric hiring spillovers can be explained by the asymmetric spillovers in beliefs discussed

in Section 5.2 and greater bias against Hispanic workers, which makes employers turn into Black

workers once they become available for hire. Specifically, employers consider Hispanic workers

to be less productive than Black workers. Negative hiring experiences with Hispanic workers

reinforce the bias against them, and employers do not consider them to be informative about

Black workers. Hence, their posterior beliefs about Black workers’ performance do not change.

On the contrary, positive hiring experiences with Hispanic workers are considered informative,

increasing employers’ posterior beliefs about Black workers’ performance and thus making them

more likely to hire Black workers once they become available for hire.

5.4 Robustness Checks

In this subsection, I conduct numerous robustness checks. I start by addressing the possibility

that my experiment does not capture true biases related to workers’ race or ethnicity. In Section

5.4.1, I report the results of a placebo experiment where employers are presented with the same

colored groups of workers (Purple, Orange, and Green) but are not informed about the relationship

between the colors and the race or ethnicity of the workers. In Sections 5.4.2, 5.4.3, and 5.4.4,

I address concerns regarding experimenter demand effect, participants’ possible inattention, and

social desirability bias.

5.4.1 Placebo Experiment: Neutral Groups

Even though the asymmetric results obtained for Black and Hispanic workers suggest that White

employers in the experiment based their decisions on their real perceptions of Black and Hispanic

workers, one concern is that the racial and ethnic identity of workers is not made salient enough

by the colored group labels. It is also possible that subjects in the role of employers did not believe

that the workers belonged to real racial and ethnic minorities. In addition, the observed employer

behavior may be driven by differences in the groups’ sizes (the Purple group being three times as

large as the Orange and the Green groups) rather than by truthful attitudes towards Black and

Hispanic workers, as opposed to White workers.

I conducted a placebo experiment on Prolific in the Summer of 2024, which employed what

I call the “neutral” groups. I recruited a second sample of 400 White participants with the

same demographics as the employers in the main experiment.41 The structure and procedures of

the placebo experiment are the same, except for the information given to employers about the

composition of the worker groups. Employers were only told that previous participants in the role

of workers were assigned to three different groups, such that 150 participants were assigned to

Group Purple, 50 participants were assigned to Group Orange, and 50 participants were assigned

41See Section 3.5 for the recruitment specifications.
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to Group Green. No references to racial or ethnic identity or demographics of any source were

mentioned when explaining how the workers were assigned into the three groups.

I conducted two treatments of the placebo experiment: a baseline and a spillover treatment.

In the “neutral baseline” treatment, employers choose to hire between workers from Group Purple

and Group Orange in both sets of hiring decisions, and the Orange workers are in fact Hispanic

workers. I therefore replicate the HH treatment with neutral groups. In the “neutral spillover”

treatment, employers choose to hire between workers from Group Purple and Group Orange in

the first set and between workers from Group Purple and Group Green in the second set, and

Group Green are Black workers. I therefore replicate the HB treatment with neutral groups.

There are three main findings from the Neutral experiment. First, when employers are unaware

that Orange and Green workers are in fact Hispanic and Black workers, they have less biased

beliefs towards both groups, as shown in Table 8. Second, employers in the placebo experiment

update their beliefs in a more balanced way, i.e., they do not display sticky priors regarding the

productivity of either minority group. Appendix Table B.6 shows that employers place less weight

on their priors and more weight on their hiring experiences when forming their posteriors about

both minority and majority workers’ performance. Third, the placebo experiment shows that

without racial and ethnic identities associated with group colors, there is no evidence of spillovers

in beliefs and hiring across different minority groups. Appendix Table B.7 shows that hiring

experiences with workers from Group Orange do not affect beliefs about Group Green workers’

productivity.

In sum, the placebo experiment validates my design and confirms that the results I obtained

in my hiring experiment are driven by White employers perceptions and attitudes towards White,

Black and Hispanic workers.

5.4.2 Experimenter Demand Effect

Another concern is that my results are driven by experimenter demand effects. This would imply

that subjects might have correctly guessed the true purpose of the experiment and thus acted in

the experiment the way they believed the experimenter expected them to act. There are several

features of my design that help address this issue. First, my experiment was conducted online.

The procedure and the anonymity enforced by Prolific, such that the researcher does not have

access to the participant’s identifying information, should help alleviate experimenter demand

effects concerns. Moreover, recent research has proven that online experiments are resistant to

demand effects (de Quidt et al., 2018; Mummolo and Peterson, 2019). Second, I asked participants

an open-ended question at the end of the experiment to elicit their belief about the purpose of

the study (“What do you think this study was about?”). If the participant’s response contains

words related to any of the following roots: discrimination, racism, bias, stereotypes, or prejudice,

I identify that participant as having correctly guessed the purpose of the study. Overall, 12% of
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the subjects correctly guessed the purpose of my study, as shown in Appendix Table B.8, with

overall balance across treatments.

As a robustness checks, I examine whether my results still hold if I exclude the 12% of subjects

who correctly guessed the purpose of my study from regressions. The estimates, reported in Table

9 and Appendix Tables B.9, B.10, are very similar in magnitude and statistical significance to the

main estimates in Sections 5.2 and 5.3. This indicates that my findings are unlikely to be driven

by experimenter demand effects.

5.4.3 Inattention

One concern with online experiments is that subjects might not pay enough attention due to

lack of monitoring. As discussed in Section 5.1, I included three incentivized attention checks,

to make sure that subjects paid attention to critical aspects of the design. Overall, 99.4% of the

participants passed at least two of the three attention checks. Out of them, 93.2% passed all three

attention checks. Appendix Table B.8 shows that, from the approved submissions (failed less than

two attention checks), the proportion of subjects failing one attention check is largely the same

across treatments. To investigate whether the 6.81% of subjects who failed one attention check

biased my results, I conduct robustness checks by excluding these subjects from the analysis. The

estimates reported in Table 9 and Appendix Tables B.9, and B.10, are very similar in magnitude

and statistical significance compared to the main estimates in Sections 5.2 and 5.3. Hence, my

findings are unlikely to be driven by subjects’ inattention.

5.4.4 Social Desirability Bias

An additional concern is that social desirability bias affects my results, given that the study

measures behaviors that could be considered socially inappropriate. For instance, it might be

socially inappropriate to state that White workers’ performance is higher than (or to hire White

workers over) Black or Hispanic workers. Thus, social desirability bias should lower the likelihood

of finding evidence of bias against Black and Hispanic workers in my experiment, making my

findings conservative.

To assess the extent to which social desirability bias affected my findings, I included the

Marlowe-Crowne social desirability scale in the Prolific survey, which measures a subject’s propen-

sity to act in a socially desirable way (Crowne and Marlowe, 1960). I use the 7-item X1 scale as

described in Fisher (1993) and construct the index following Anderson (2008)’s method. I follow

Dhar et al. (2022), testing for heterogeneous effects based on the social desirability score.42 I report

the results in Table 10 and Appendix Table B.11. The coefficients on the interaction terms are not

statistically different from zero. This pattern is reassuring and shows that the stated beliefs and

42Section C.3.1 presents the seven questions used to measure social desirability bias.
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hiring patterns are similar for subjects with low versus high propensity to give socially desirable

responses. Hence, my results are unlikely to be driven by social desirability bias.

5.5 Additional Analysis

In this Section, I present additional results. I first describe results on belief updating and hiring

experiences with White workers and then heterogeneous effects by initial bias.

5.5.1 Results for White workers

To investigate belief updating about White workers, I replicate the analysis in Section 5.2 and

present the estimated coefficients in Appendix Table B.12. First, in a similar way to belief updating

about minority workers, employers place more weight on priors than on hiring experiences, and

this tendency grows over time, suggesting sticky beliefs about White workers. On average, the

weight placed on priors rises from a 53% weight during Set 1 to a 71% weight during Set 2,

representing a 34 percent increase. Second, employers generally tend to place more weight on

negative experiences only during the first set, although the additional weight placed on negative

experiences is just a 44 percent increase compared to the weight placed on positive or neutral

experiences (the additional weight placed on negative experiences with Hispanic workers is 82

percent). During the second set of hiring decisions, employers do not place any differential weight

on negative experiences.

With respect to hiring decisions, I replicate the analysis from Section 5.3 and present the

estimated coefficients in Appendix Table B.13. The results show how the performance of each

hired White worker impacts the number of White workers hired in the next periods, although to

a lesser extent than the impact found in minority workers. However, this does not translate into

less hiring since the control mean is higher. Specifically, positive surprises increase hiring by 0.086

workers, while negative surprises decrease hiring by 0.114 workers.

5.5.2 Heterogeneous Effects by Initial Bias

As discussed in Section 5.2, 45% of the employers had lower initial priors about the productivity of

both Black and Hispanic workers than about White workers. Since they have lower expectations,

which makes them less likely to hire minority workers, they might update their beliefs in a different

way than employers who are more likely to hire minority workers, and their hiring might respond

more to positive and negative hiring experiences. To test for possible differences in the effects of

hiring experiences on belief updating and subsequent hiring, I replicate the analysis for the two

subsamples of “biased” and “unbiased” employers.

Figure B.2 presents the binned scatter plots for belief updating independently for each sub-

sample. As a first impression, the slopes for biased and unbiased employers do not seem to be
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different in each belief updating instance, suggesting that biased employers do not place differen-

tial weights on experiences when forming their posterior beliefs. Moreover, the flatter slopes in

updating after the second set are noticeable for both subsamples, suggesting that all the employers

tend to place more weight on their priors over time. However, the flatter slope to the right of zero

for belief updating about Hispanic workers’ performance after the second set is noticeable for the

biased subsample but not for the unbiased subsample, suggesting the pessimism about Hispanic

workers is driven by biased employers. Appendix Table B.14 presents the estimated coefficients,

confirming these impressions. While there are no differences in the weights placed on priors and

experiences when forming their posteriors, the asymmetric updating about Hispanic workers’ per-

formance is only present for biased employers. Nevertheless, the regression estimates show that

unbiased employers are pessimistic about Black workers’ performance during Set 1.

Appendix Table B.15 presents the analysis for dynamics in hiring decisions, showing how hiring

experiences have greater impacts on biased employers, especially for Hispanic workers: while a

positive hiring surprise with a Hispanic worker does not affect the hiring of additional Hispanic

workers for unbiased employers (column 6), there is a positive and significant effect for biased

employers (column 2).

Finally, Appendix Table B.16 presents the coefficients for spillovers in hiring. First, as expected,

biased employers are less likely to hire minority workers, as shown by the lower control means.

Second, there is a slight increase in the hiring of Hispanic workers in the baseline treatment for

biased employers (column 1), but not for unbiased employers (column 3). The hiring of Black

workers remains unchanged for both types of employers (columns 2 and 4). Third, there are

no differences in the hiring of Hispanic workers following hiring experiences with Black workers,

confirming a lack of spillovers (columns 1 and 3). On the contrary, there are positive spillovers only

from Hispanic to Black workers for both subsamples (columns 2 and 4). In the case of unbiased

employers, the hiring gap against Black workers turns positive: there is a preference to hire Black

workers over White workers after having hiring experiences with Hispanic workers.

The heterogeneity analysis shows that, while biased employers still update their beliefs, they

do not do it differently than unbiased employers, suggesting that their (biased) beliefs are not

stickier. However, as expected, unbiased employers are not pessimistic about Hispanic workers’

performance. Finally, the asymmetric spillovers hold for both biased and unbiased employers:

Black workers are more likely to be hired by employers who could only hire White or Hispanic

workers in the first set. This confirms that employers overall have a greater degree of bias against

Hispanic workers, and even employers who are initially indifferent with respect to Hispanic workers,

remain indifferent after hiring experiences with Black workers, while a preference in favor of Black

workers emerges after hiring experiences with Hispanic workers.
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5.6 Exploratory Analysis of Mechanisms

In this Section, I present an exploratory (not pre-registered) analysis of possible mechanisms

behind my primary results. I start by decomposing the sources of discrimination in an attempt to

disentangle taste-based and statistical discrimination towards Black and Hispanic workers. I then

assess whether natural exposure to Black and Hispanic individuals – which varies by the location

of the study participants – drives my results.

5.6.1 Sources of Discrimination

I aim to identify the sources of discrimination in the hiring of Black and Hispanic workers by

measuring the role of (inaccurate) statistical versus taste-based discrimination. To do so, I follow

Bohren et al. (2023) and compare the gap in beliefs about the performance of Black and Hispanic

workers as compared to White workers, with the corresponding gap in hiring.43 In the case in

which the hiring gap and the gap in beliefs about performance against minority workers are the

same, the entire gap would be of an inaccurate statistical nature, without prejudice or preference

for either group. If the hiring gap exceeds the gap in beliefs, the remainder of the gap would

have a taste-based nature, coming from prejudice against minorities. On the contrary, when the

hiring gap is less than the gap in beliefs, the remainder is also of a taste-based nature, although

it indicates preference for minority workers (or against White workers).

Appendix Table B.17 presents the gaps in beliefs and hiring by treatment. For simplicity, and

given that both beliefs and hiring decisions range from 0 to 10, I will refer to both gaps as measured

in “points.” Looking at Hispanic workers in the baseline treatment, the difference in hiring is -1.183

points, with a difference in beliefs of -1.03 points during Set 1. Thus, the remaining -0.153 point

difference between the belief and hiring gap suggests prejudice against Hispanic workers. This

prejudice increases to -0.342 points in Set 2. Looking at Black workers, while the decomposition

also suggests prejudice against them, the magnitudes are around one-third of the prejudice against

Hispanic workers: the prejudice against Black workers is -0.057 points in the first set and -0.11

during the second set. Hence, the decomposition in the baseline treatments suggests prejudice as

the source of discrimination against both Black and Hispanic workers, with more prejudice against

Hispanic workers. Looking at the Spillover treatments in set 2, the gaps in beliefs in both cases

are greater than the gaps in hiring, suggesting the presence of taste-based attributes in favor of

minority workers. In the case of Hispanic workers (treatment BH), the hiring gap is -0.41 points,

with a belief gap of -0.99 points, while in the case of Black workers (treatment HB), the hiring

gap is +0.015 points, and the belief gap is -0.798. Hence, there is a 0.58 point preference in favor

of Hispanic workers and a 0.813 point preference in favor of Black workers.

43Bohren et al. (2023) discusses how the traditional outcomes-based test assumes accurate beliefs by comparing
the performance gap and the hiring gap. By using employers’ actual beliefs, it is possible to identify the source of
discrimination.
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There are three valuable lessons from the decomposition analysis. First, the results confirm the

greater bias against Hispanic workers. Second, while additional hiring experiences might decrease

the gap in beliefs about minority workers’ performance, stable hiring gaps lead to an increase

in prejudice against minority workers over time, suggesting that employers might disguise their

animus as statistical at first. But it is uncovered as prejudice over time. Third, the spillover

treatments change the source of discrimination by suggesting preference in favor of minority work-

ers. Employers develop preferences in favor of Black workers when they become available to hire,

explaining a positive hiring gap while still holding a negative difference in beliefs. Employers also

develop preferences in favor of Hispanic workers in the BH treatment, although it does not compen-

sate for the greater prejudice against them exhibited by the end of Set 1. Thus, by decomposing

the sources of discrimination and identifying prejudice against (or preferences in favor of) minority

workers, I find suggestive evidence that employers develop preferences in favor of minority workers

following hiring experiences with workers from the other minority group. This suggests that the

lack of spillovers in hiring from Black to Hispanic workers follows a larger preference in favor of

Black workers and a larger prejudice against Hispanic workers.

5.6.2 The Role of Natural Exposure to Black and Hispanic individuals

As discussed in the conceptual framework (Section 2), employers’ beliefs about minority workers

and the weights placed on priors and experiences may be based on personal experiences or exposure

to minority workers. To investigate whether this is the case, I match my experiment data with U.S.

Census Data on the proportion of Hispanic and Black population at the county level, provided by

the National Historical Geographic Information System.44 On average, employers live in counties

where 13.4% of the population is Black and 17.5% of the population is Hispanic, which compare

quite well with the national averages of 13.6% and 19.5%, respectively.45

First, I analyze whether the proportion of Black or Hispanic populations affects both employers’

initial beliefs about workers’ performance and the probability of hiring minority workers. Appendix

Table B.18 shows that initial beliefs about workers’ productivity are not affected by the proportion

of Black and Hispanic populations in the county of residence of the employers (columns 1 to 3).

While natural exposure does not impact the hiring of Hispanic workers (column 4), it does impact

the hiring of Black workers (column 5). Specifically, employers who live in areas with a greater

percentage of Hispanic residents are more likely to hire Black workers.

As a second step, I employ threshold regressions to investigate whether and how the propor-

tions of Blacks and Hispanics in the population affect the weights placed by employers on priors

and experiences when updating their beliefs about the average productivity of each group of work-

ers. This methodology allows coefficients in a linear regression to differ across regions, given a

44See the National Historical Geographic Information System (NHGIS) 2022.
45See U.S. Census QuickFacts for Black and Hispanic populations.
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threshold value identified by the model.46 While belief updating about Black workers’ perfor-

mance is unaffected by the proportion of Blacks and Hispanics in the population, belief updating

about Hispanic workers after the second set of hiring changes with a threshold value of 0.2932,

meaning that the coefficient estimates vary for employers who live in areas where the percentage

of Hispanics in the population is above or below 29.32%.47 Appendix Table B.19 shows the esti-

mated coefficients. Employers who live in counties with a low Hispanic population according to

the threshold (corresponding to 30% of the employers) place more weight on priors during the

second set, placing a third-quarters weight on priors, compared to the equal weights placed by

employers who live in areas with a higher presence of Hispanic individuals in the population. This

suggests that White employers’ beliefs about Hispanic workers are stickier when they live in areas

with low Hispanic presence.

The exploratory analysis provides suggestive evidence consistent with the main results. In

particular, Result 6 points out that employers are more likely to hire Black workers following hiring

experiences with Hispanic workers, but Hispanic hiring is not affected by previous Black hiring.

This asymmetry is consistent with the existence of a higher degree of bias against Hispanic workers

than against Black workers, as shown by lower expectations of Hispanic workers’ performance

(Result 1) and pessimism about Hispanic workers’ performance, but not about Black workers’

performance (Result 2b).

My exploratory analysis is also consistent with the evidence presented by Fouka and Tabellini

(2022), showing that Mexican immigration improves White Americans’ racial attitudes, increases

support for pro-Black government policies, and lowers anti-Black hate crimes.48 Their findings are

explained through the re-categorization of Black individuals as in-group members since the inflows

of Mexican immigrants, a more distant group, increase the salience of immigration status instead

of race. By exploiting the variation in the percentage of Black and Hispanic individuals in the

employers’ county of residence, I find that natural exposure to Hispanic individuals increases the

likelihood that Black workers are hired, while Hispanic hiring is unaffected by natural exposure to

Black individuals. If employers see Hispanics as less productive than Black workers, experiences

with them (either through hiring experiences or natural exposure) may induce employers to update

their beliefs about Black workers upward - they learn that Hispanic workers are better than they

thought, inducing them to have better perceptions about Black workers and thus being more likely

to hire them once they become available for hire.

46I use the Stata command threshold, which finds the threshold values (if any) and presents the estimation
coefficients in each region, defined as above or below each threshold value

47The estimations show that the optimal number of thresholds is zero for both instances of belief updating about
Black workers’ performance and for belief updating about Hispanic workers’ performance after the first set of hiring
decisions.

48Fouka and Tabellini (2022) follow a self-categorization framework, hypothesizing that individuals categorize
others as in-group or out-group members based on shared attributes, and the inflow of relatively more distant
groups increases the salience of attributes that differ from the majority.
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6 Conclusion

In this paper, I employed an online experiment to examine biases in beliefs towards and hiring

of Black and Hispanic workers. The experiment also allowed me to test whether and how hiring

experiences with workers from one disadvantaged minority (e.g., Black workers) have positive or

negative spillovers on the hiring of workers from another disadvantaged minority (e.g., Hispanic

workers), and whether the answer depends on which minority workers are available to hire first.

My first finding is that employers exhibit biases in beliefs and hiring against both Hispanic

and Black workers: they believe that White workers perform better and hire White workers

more frequently than Black and Hispanic workers. My second finding is that the bias against

Hispanic workers is more pronounced than the bias against Black workers. Employers have stickier

beliefs about the productivity of Hispanic workers (placing more weight on priors than on hiring

experiences over time) and are pessimistic about their performance: they place more weight on

negative experiences when updating their beliefs than on positive experiences. My third finding

is that there are asymmetric spillovers in beliefs and hiring. Specifically, employers update their

beliefs about Hispanic workers’ productivity after positive and negative experiences with Black

workers, but only update their beliefs about Black workers after positive experiences with Hispanic

workers. In other words, employers do not consider negative experience with Hispanic workers

informative when updating their beliefs about Black workers. In addition, I find evidence of

spillovers in hiring from Hispanic to Black workers, but not from Black to Hispanic workers. This

means that while Black workers are more likely to be hired following hiring experiences with

Hispanic workers, the hiring of Hispanics is unaffected by previous hiring experiences with Black

workers. Finally, I provide suggestive evidence that natural exposure to Hispanics makes employers

less likely to have sticky beliefs about Hispanic workers’ performance and more likely to hire Black

workers.

Overall, this paper shows that experiences with workers from one group could have conse-

quences on outcomes for a different group. Importantly, while hiring experiences with Hispanic

workers positively affect outcomes for Black workers, hiring experiences with Black workers do

not negatively affect outcomes for Hispanic workers. This paper has implications for future work.

To start with, my findings suggest that policies that promote the representation of disadvantaged

minorities should depend on the targeted group, given that biases against Black and Hispanic

workers are different in nature. In particular, my findings add evidence on how Hispanics are

perceived as more distant than Blacks, in line with previous research showing that increased ex-

posure to members from a distant group (either through hiring experiences or through individuals

residing in the same area) could reshape intergroup relations by re-categorizing groups according

to the attributes in common (Fouka and Tabellini, 2022). Hence, hiring experiences with Hispanic

workers make more salient the attributes associated with them (such as immigration status or
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differences in language),49 leading to a re-categorization of Black workers as in-group members.

Future work should also address some caveats of my design. First, my paper focuses on

decisions concerning Hispanic and Black workers. Subsequent research should directly examine

the differential biases and stereotypes surrounding different minority groups and thus better inform

policies aimed at fomenting diversity, considering that such policies could have impacts on members

from other groups. Second, my paper studies decisions made from the perspective of White

employers. A diverse labor market is characterized not only by a diverse set of workers but also

by employers and hiring managers. Future work could test whether Black or Hispanic employers

also hold biased beliefs against workers from their own groups and, hence, prefer to hire White

workers. This could be done by expanding the setting of my experiment to include Black and

Hispanic employers. Third, my experiment focuses on decisions made by a single employer. Future

studies could investigate whether decisions made by a committee affect hiring decisions among a

diverse pool of candidates and whether the racial and ethnic composition of hiring committees,

in particular the inclusion of “diverse” members (i.e., Black or Hispanic), leads to (positive or

negative) changes in evaluations and hiring decisions concerning all under-represented minority

candidates, as opposed to just those who “match” with the profiles included in the committee.

49This includes general perceptions about Hispanic or Latino workers and stereotypes surrounding them that
are not present with respect to Black workers. See, for instance, this article in The Economist, 2023.
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Figures

Figure 1: Sequence of the experiment
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Figure 2: Geographical location of study participants

Notes: This figure shows the geographical location of the 1,600 subjects in the role of employers.
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Figure 3: Initial Beliefs about Workers’ Performance
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Notes: This figure shows the average initial beliefs stated by employers about each of the worker groups, pooling all the treatments
(N=1,600). The first belief elicitation takes place before the first set of hiring decisions after employers are informed about the hiring
task, but before they know which groups are available for hire. Confidence intervals included at the 95% level.
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Figure 4: Belief Updating - Baseline
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Notes: These figures compare the difference in employer’s beliefs after hiring decisions (posterior beliefs minus prior beliefs) and the
hiring surprise (average hiring experience minus prior beliefs), averaged over bins. Prior is the employer’s belief about the minority
group’s average productivity before the hiring decisions. Experience is the average productivity of the hired workers. Posterior is the
employer’s belief about the minority group’s average productivity after the hiring decisions. The left panel shows statistics for the full
sample in Set 1: treatments HH and HB for Hispanic workers and treatments BB and BH for Black workers. The right panel compares
statistics for the second set of hiring decisions for the baseline treatments only: HH for Hispanic workers and BB for Black workers.
The slope is based on a linear regression with a constant term.
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Figure 5: Belief Updating
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Notes: This figure presents the estimated coefficients for Prior and Experience for belief updating about minority workers for the full
sample. Error bars represent 95% confidence intervals. Table 3 reports the full regression estimates.
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Tables

Table 1: Employer Sample Characteristics

All HH BB HB BH ANOVA
p-val

Age 43.44 42.77 43.74 43.78 43.46 0.681
(13.09) (13.07) (13.12) (13.04) (13.17)

Female 0.54 0.55 0.55 0.53 0.55 0.894
(0.50) (0.50) (0.50) (0.50) (0.50)

White Only 0.98 0.98 0.98 0.99 0.99 0.879
(0.12) (0.13) (0.13) (0.11) (0.11)

Born in the US 0.98 0.96 0.99 0.98 0.99 0.026**
(0.14) (0.19) (0.11) (0.15) (0.10)

Both parents born in the US 0.93 0.93 0.93 0.93 0.94 0.780
(0.25) (0.26) (0.26) (0.26) (0.23)

Language different than English 0.04 0.04 0.03 0.04 0.03 0.497
(0.19) (0.21) (0.17) (0.20) (0.16)

Student 0.08 0.07 0.09 0.09 0.06 0.517
(0.27) (0.26) (0.28) (0.28) (0.24)

Currently Employed 0.69 0.69 0.71 0.69 0.69 0.913
(0.46) (0.47) (0.46) (0.46) (0.46)

Education level 3.50 3.47 3.50 3.51 3.50 0.953
(1.10) (1.09) (1.12) (1.12) (1.08)

Income level 7.04 6.98 7.04 6.92 7.20 0.680
(3.38) (3.54) (3.41) (3.29) (3.28)

Political index 0.79 0.78 0.79 0.79 0.79 0.820
(0.27) (0.27) (0.26) (0.27) (0.27)

Political leaning 2.40 2.44 2.40 2.37 2.37 0.926
(1.66) (1.72) (1.67) (1.64) (1.62)

Social Desirability 0.00 0.00 0.01 0.01 -0.02 0.857
(0.55) (0.54) (0.57) (0.56) (0.55)

Willingness to take risks 4.67 4.73 4.62 4.61 4.71 0.874
(2.51) (2.53) (2.58) (2.52) (2.41)

Willingness to do good causes 7.02 7.03 7.08 6.87 7.10 0.678
(2.88) (2.81) (2.86) (3.03) (2.82)

Observations 1,600 400 400 400 400

Notes: A total of 1,600 individuals participated in the online experiment as employers. Subjects were recruited
from Prolific. This table reports the mean of each demographic variable across different treatment conditions.
The corresponding standard deviation is reported in parentheses. Language different than English is an indicator
variable for responding yes to “Did you speak a language different than English at home when growing up?”
Education level is a categorical variable ranging from Less than high school (1) to Post-graduate degree (5).
Income level is a categorical variable ranging from less than $10,000 (1) to $150,000 or more (12). Political
index ranges from 0 to 1, a higher value means more left-leaning. Political leaning ranges from 0 (extreme left)
to 6 (extreme right). Social desirability is an index standardized around the HH mean. Willingness to take risks
is a categorical variable ranging from Completely unwilling to take risks (0) to Very willing to take risks (10).
Willingness to do causes is a categorical variable ranging from Completely unwilling to do so (0) to Very willing
to do so (10). The last column reports p-values from an ANOVA test against the null hypothesis that subjects
across the four experimental treatment conditions are not jointly different from each other. *** p < 0.01, **
p < 0.05, * p < 0.1.
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Table 2: Employer Priors

All HH BB HB BH ANOVA
p-val

Panel A: Priors
Priors about White 5.25 5.29 5.32 5.20 5.17 0.424

(1.50) (1.48) (1.51) (1.47) (1.54)
Priors about Hispanic 4.24 4.27 4.29 4.16 4.25 0.626

(1.46) (1.42) (1.46) (1.45) (1.51)
Priors about Black 4.30 4.22 4.40 4.29 4.29 0.358

(1.48) (1.55) (1.38) (1.53) (1.45)

Panel B: Initial bias
Initial bias against Hispanic -1.00 -1.02 -1.03 -1.04 -0.93 0.734

(1.63) (1.64) (1.72) (1.46) (1.70)
Initial bias against Black -0.95 -1.08 -0.92 -0.92 -0.88 0.326

(1.66) (1.75) (1.53) (1.63) (1.71)

Panel C: Distribution of employers
% Biased against Both 0.45 0.49 0.45 0.46 0.41 0.229

(0.50) (0.50) (0.50) (0.50) (0.49)
% More biased against Hispanic 0.26 0.24 0.29 0.27 0.25 0.366

(0.44) (0.43) (0.45) (0.44) (0.43)
% More biased against Black 0.22 0.26 0.22 0.20 0.20 0.172

(0.41) (0.44) (0.41) (0.40) (0.40)
% Correct beliefs 0.30 0.30 0.28 0.28 0.34 0.160

(0.46) (0.46) (0.45) (0.45) (0.48)
% Biased in favor Both 0.05 0.05 0.05 0.04 0.04 0.985

(0.21) (0.21) (0.22) (0.21) (0.21)

Observations 1,600 400 400 400 400

Notes: A total of 1,600 individuals participated in the online experiment as employers. Subjects were
recruited from Prolific. Panel A reports the mean of priors (initial beliefs) about each worker group’s
productivity across different treatment variations. The corresponding standard deviation is reported in
parentheses. Panel B reports the mean initial bias against minority workers, defined as the difference
between the priors about minority workers’ productivity and priors about White workers’ productivity.
Panel C reports the distribution of employers. % Biased against Both is the percentage of employers biased
against both Black and Hispanic workers. % Correct beliefs is the percentage of employers who stated 5 as
the average productivity of the workers from the different groups. % Biased in favor Both is the percentage
of employers biased in favor of both Black and Hispanic workers. The last column reports p-values from an
ANOVA test against the null hypothesis that subjects across the four experimental treatment conditions are
not jointly different from each other. *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 3: Belief Updating

Posteriors about Hispanic Posteriors about Black
(1) (2) (3) (4)
Set 1 Set 2 Set 1 Set 2

Panel A: Belief Updating
Prior 0.496*** 0.699*** 0.488*** 0.594***

(0.036) (0.043) (0.032) (0.037)
Experience 0.560*** 0.324*** 0.567*** 0.416***

(0.037) (0.045) (0.033) (0.038)

Prior Mean 4.28 4.74 4.45 4.80
Posterior Mean 4.74 4.78 4.81 4.78
Observations 727 357 731 367
Treatments HH, HB HH BB, BH BB
H0 : Prior = Experience 0.371 0.000*** 0.225 0.016**

Panel B: Test for Asymmetric Updating
Prior 1.075*** 1.056*** 1.067*** 1.027***

(0.014) (0.018) (0.014) (0.015)
Experience - Prior 0.522*** 0.230*** 0.537*** 0.360***

(0.053) (0.063) (0.052) (0.065)
(Experience - Prior) × Negative Surprise 0.146 0.227* 0.085 0.123

(0.097) (0.120) (0.104) (0.104)

Prior Mean 4.28 4.74 4.45 4.80
Posterior Mean 4.74 4.78 4.81 4.78
Observations 727 357 731 367
Treatments HH, HB HH BB, BH BB

Notes: This table reports OLS estimates. The dependent variables are posterior beliefs (beliefs elicited after each set
of hiring decisions). Prior is the belief of the employer about the minority group before the hiring set. Experience
is the average productivity of the hired minority worker in each set. Negative Surprise is a dummy equal to 1 if the
average hiring experience is smaller than the employer’s priors about the average group productivity. The estimations
on Set 1 pool treatments HH and HB for posteriors about Hispanic workers and treatments BB and BH for posteriors
about Black workers. Estimations on Set 2 use only the baseline treatments’ data. This analysis restricts the sample
to employers who hired at least one minority worker in both sets of hiring decisions, corresponding to 727 employers
in treatments HH and HB (90.8% of the sample) and 731 employers in treatments BB and BH (91.4% of the sample).
Appendix Table B.4 presents the estimates pooling for Black and Hispanic workers, including a dummy variable for
Hispanic workers. Robust standard errors are in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 4: Spillovers in Beliefs about Hispanic workers

Posteriors about
Hispanic

Panel A: Belief Updating
Priors about Hispanic 0.961***

(0.011)
Hiring Surprise with Black 0.166***

(0.032)

Prior Mean 4.251
Posterior Mean 4.346
Observations 738
Treatments BB, BH

Panel B: Test for Asymmetric Updating
Priors about Hispanic 0.951***

(0.014)
Hiring Surprise with Black 0.193***

(0.042)
Hiring Surprise with Black × Negative Surprise -0.074

(0.090)

Prior Mean 4.266
Posterior Mean 4.247
Observations 750
Treatments BB, BH
H0 : Surp+ Surp×NegSurp = 0 0.088*

Notes: This table reports OLS estimates. The dependent variable is the posterior
beliefs about Hispanic workers after the first set of hiring decisions in treatments BB
and BH. Prior is the employer’s beliefs about Hispanic workers’ performance before
the hiring set. Hiring Surprise is the difference between the average productivity
of the hired Black workers and the prior beliefs about Black workers’ performance.
Negative Surprise is a dummy equal to 1 if the hiring surprise is negative. The
analysis restricts the sample to employers who hired at least one Hispanic worker in
Set 1. Robust standard errors are in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 5: Spillovers in Beliefs about Black workers

Posteriors about
Black

Panel A: Belief Updating
Priors about Black 0.980***

(0.011)
Hiring Surprise with Hispanic 0.129***

(0.037)

Prior Mean 4.266
Posterior Mean 4.247
Observations 750
Treatments HH, HB

Panel B: Test for Asymmetric Updating
Priors about Black 0.952***

(0.017)
Hiring Surprise with Hispanic 0.196***

(0.053)
Hiring Surprise with Hispanic × Negative Surprise -0.231***

(0.116)

Prior Mean 4.251
Posterior Mean 4.346
Observations 738
Treatments HH, HB
H0 : Surp+ Surp×NegSurp = 0 0.689

Notes: This table reports OLS estimates. The dependent variable is the posterior
beliefs about Black workers after the first set of hiring decisions in treatments HH
and HB. Prior is the employer’s beliefs about Black workers’ performance before the
hiring set. Hiring Surprise is the difference between the average productivity of the
hired Hispanic workers and the prior beliefs about Hispanic workers’ performance.
Negative Surprise is a dummy equal to 1 if the hiring surprise is negative. The
analysis restricts the sample to employers who hired at least one Black worker in Set
1. Robust standard errors are in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 6: Hiring Dynamics (Set 1)

Hispanic Hiring Black Hiring
(1) (2) (3) (4)

Experiencet 0.061*** 0.061***
(0.006) (0.005)

Positive Surpriset 0.108*** 0.147***
(0.039) (0.038)

Negative Surpriset -0.170*** -0.160***
(0.041) (0.039)

Prior about Minority 0.093*** 0.136*** 0.035 0.074**
(0.033) (0.033) (0.034) (0.034)

Prior about White -0.063** -0.063** -0.067** -0.067**
(0.031) (0.031) (0.032) (0.032)

Control Mean 2.269 2.269 2.249 2.249
Observations 3,527 3,527 3,618 3,618
Clusters 738 738 750 750
Time FE Yes Yes Yes Yes
H0 : Pos+Neg = 0 0.408 0.850

Notes: This table reports OLS estimates of the impact of hiring experiences with minority
workers on the number of minority workers hired in the following periods, holding constant the
number of minority workers hired across employers. Experience is the number of problems
solved by a hired minority worker. Positive Surprise is a dummy variable equal to 1 if
the minority worker’s productivity is greater than the employer’s priors about the average
productivity. Negative Surprise is a dummy variable equal to 1 if the minority worker’s
productivity is smaller than the employer’s priors about the average productivity. Columns
1 and 2 present the estimates for hiring of Hispanic workers, pooling treatments HH and HB,
when employers choose to hire between White and Hispanic workers in Set 1. Columns 3 and
4 present the estimates for hiring of Black workers, pooling treatments BB and BH, when
employers choose to hire between White and Black workers in Set 1. Appendix Table B.5
presents the estimates pooling for Black and Hispanic workers, including a dummy variable
for Hispanic workers. The estimations include time fixed-effects. Robust standard errors
clustered at the individual level are in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 7: Spillovers in Hiring

Pr. Hiring
Hispanic Black

(1) (2)

Set2 0.016 -0.002
(0.010) (0.010)

Spillover Tr. 0.007 -0.008
(0.015) (0.014)

Set2 × Spillover Tr. 0.021 0.051***
(0.014) (0.015)

Priors about Hispanic 0.015** 0.020***
(0.007) (0.006)

Priors about Black 0.026*** 0.030***
(0.007) (0.006)

Priors about White -0.030*** -0.031***
(0.005) (0.005)

Observations 16,000 16,000
Number of employers 800 800
Control Mean 0.430 0.462
Period FE Yes Yes

Notes: This table reports OLS estimates using the panel of 20 hiring deci-
sions. The dependent variable is a dummy equal to 1 if a minority worker was
hired in a given time period. Set2 is a dummy equal to 1 for the second set
of hiring decisions, i.e., periods 11 to 20. Spillover Tr is a dummy variable
equal to 1 if the employer was assigned to the spillover treatments: HB for
Black hiring and BH for Hispanic hiring. Column 1 presents the estimates
for Hispanic hiring, pooling treatments HH and BH, when employers choose
to hire between White and Hispanic workers in Set 2. Column 2 presents the
estimates for Black hiring, pooling treatments BB and HB, when employers
choose to hire between White and Hispanic workers in Set 2. The estimations
include time (within set) fixed-effects. Robust standard errors clustered at
the individual level are in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1.

56



Table 8: Robustness: Employer Priors in the Placebo Experiment

Race Neutral p-val

Panel A: Initial bias
Initial bias against Hispanic -1.00 -0.73 0.005***

(1.63) (2.02)
Initial bias against Black -0.95 -0.57 0.000***

(1.66) (2.29)

Panel B: Distribution of employers
% Biased against Both 0.45 0.39 0.027**

(0.50) (0.49)
% Correct beliefs 0.30 0.23 0.007***

(0.46) (0.42)
% Biased in favor Both 0.05 0.17 0.000***

(0.21) (0.38)

Observations 1,600 400

Notes: A total of 1,600 individuals participated as employers in the main ex-
periment (Race), and 400 individuals participated as employers in the placebo
experiment (Neutral). Subjects were recruited from Prolific. Panel A reports
the mean initial bias against minority workers, defined as the difference be-
tween the priors about minority workers’ productivity and priors about White
workers’ productivity. The corresponding standard deviation is reported in
parentheses. Panel B reports the distribution of employers. % Biased against
Both is the percentage of employers biased against both Black and Hispanic
workers. % Correct beliefs is the percentage of employers who stated 5 as the
average productivity of the workers from the different groups. % Biased in
favor Both is the percentage of employers biased in favor of both Black and
Hispanic workers. The last column reports p-values from a t-test against the
null hypothesis that subjects across the main experiment and the placebo ex-
periment are different from each other. *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 9: Robustness: Spillovers in Hiring
Excluding Correct Guessers and Inattentive Subjects

Excluding subjects who Excluding subjects who
guessed purpose failed attention

Pr. Hiring Pr. Hiring
Hispanic Black Hispanic Black

(1) (2) (3) (4)

Set2 0.018* -0.002 0.014 -0.004
(0.011) (0.010) (0.010) (0.010)

Spillover Tr. 0.003 0.002 0.009 -0.010
(0.016) (0.015) (0.016) (0.015)

Set2 × Spillover Tr. 0.023 0.047*** 0.024 0.055***
(0.016) (0.016) (0.015) (0.015)

Priors about Hispanic 0.015* 0.018*** 0.017** 0.019***
(0.008) (0.006) (0.007) (0.006)

Priors about Black 0.023*** 0.029*** 0.026*** 0.032***
(0.007) (0.007) (0.007) (0.006)

Priors about White -0.025*** -0.027*** -0.034*** -0.030***
(0.005) (0.006) (0.005) (0.005)

Observations 13,920 14,080 14,780 15,040
Number of employers 696 704 739 752
Control Mean 0.425 0.459 0.427 0.461
Period FE Yes Yes Yes Yes

Notes: This table reports OLS estimates using the panel of 20 hiring decisions. Columns 1 and
2 present the results excluding subjects who guessed the experiment’s purpose. Columns 3 and
4 present the results excluding subjects who failed attention checks. The dependent variable is a
dummy equal to 1 if a minority worker was hired in a given time period. Set2 is a dummy equal
to 1 for the second set of hiring decisions, i.e., periods 11 to 20. Spillover Tr. is a dummy variable
equal to 1 if the employer was assigned to the spillover treatments: HB for Black hiring and BH for
Hispanic hiring. Columns 1 and 3 present the estimates for Hispanic hiring, pooling treatments HH
and BH, when employers choose to hire between White and Hispanic workers in Set 2. Columns
2 and 4 present the estimates for Black hiring, pooling treatments BB and HB, when employers
choose to hire between White and Hispanic workers in Set 2. The estimations include time (within
set) fixed-effects. Robust standard errors clustered at the individual level are in parentheses ***
p < 0.01, ** p < 0.05, * p < 0.1.
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Table 10: Robustness: Hiring of Minority Workers
Heterogeneity by Social Desirability Bias

Pr. Hiring:
Hispanic Black

(1) (2)

Minority -0.132*** -0.127***
(0.037) (0.034)

High SD -0.018 -0.006
(0.016) (0.015)

Minority × High SD 0.030 -0.016
(0.050) (0.045)

Constant 0.578*** 0.533***
(0.020) (0.020)

Observations 16,000 16,000
Number of employers 800 800
Employer FE Yes Yes
Time FE Yes Yes

Notes: This table reports OLS estimates from two panels with 16,000 obser-
vations, corresponding to 20 observations per subject. The dependent variable
is the probability that a worker is hired. The Social Desirability index is an
index ranging from 0 to 1 that measures a subject’s propensity to give so-
cially desirable responses. I used the 7-item X1 scale as described in Fisher
(1993) and constructed the social desirability index using Anderson (2008)’s
method. Section C.3.1 presents the questions used. Minority is a dummy
variable equal to 1 if the hired worker was Hispanic in treatments HH and
HB, and equal to 1 if the hired worker was Black in treatments BB and BH.
High SD is a dummy equal to 1 if the subject has an above-median social
desirability index. Robust standard errors clustered at the individual level.
*** p < 0.01, ** p < 0.05, * p < 0.1.
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Appendix A Bayesian Learning

Bayes’ Law. The probability of event A occurring, given that event B occurred is:

P (A|B) =
P (B|A)P (A)

P (B)
, with P (B) ̸= 0

The Bayes’ Law comes from the definition of a conditional probability: P (A|B) = P (A∩B)/P (B).

For continuous random variables, Bayes’ law can be applied to probability densities. Let f be a

continuous random variable with a smooth distribution. Then, the probability density of event A,

given that event B occurred is:

f(A|B) =
f(B|A)f(A)

f(B)
, with f(B) =

∫ ∞

−∞
f(B|A)f(A)dA

As described in Section 2, the individual output from any worker that belongs to group g is given

by yg = xg + ε, where xg measures unobserved worker productivity, xg ∼ N (µig, σ
2
ig), and ε

measures random production noise, ε ∼ N (0, σ2
ε). The random production noise is conditionally

independent of µig−xg, meaning that the individual output and the expected worker performance

are related only because they are informative about xg, but their errors are independent. This

independence implies that E[(µig − xg)(yg − xg)] = 0. Given the prior belief and the observed

productivity, the employer forms a posterior belief about the value of xg using Bayes’ law:

x̂g ≡ E[xg|yg] =
σ−2
g µig + σ−2

ε yig

σ−2
g + σ−2

ε

With normal random variables, the posterior belief is a weighted average of the prior belief and

the observed output. Each is weighted by its relative precision. If the observed output contains

no information about xg, it would have zero precision. Hence, the posterior belief would be the

same as the prior belief. In the case in which an employer hires workers from group B, with

µiB = Et[xB]:

Et+1[xB|yB,t] =
σ2
εEt[xB] + σ2

ByiB,t

σ2
B + σ2

ε

=
σ2
ε

σ2
B + σ2

ε

Et[xB] +
σ2
B

σ2
B + σ2

ε

yiB,t

= Et[xB] +
σ2
B

σ2
B + σ2

ε

(yiB,t − Et[xB])

This last equation represents equation (3) from the conceptual framework, showing how employers

form beliefs regarding the productivity of Black workers’ performance for the period t + 1, given

the hiring experiences during the period t.

60



Appendix B Additional figures and tables

Figure B.1: Initial Beliefs about Workers’ Performance
Biased Employers
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Notes: This figure shows the average initial beliefs stated by employers about each of the worker groups for the subsample of employers
biased against both minority groups (45% of the sample). The first belief elicitation takes place before the first set of hiring decisions
after employers are informed about the hiring task, but before they know which groups are available for hire. Confidence intervals
included at the 95% level.
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Figure B.2: Belief Updating
Heterogeneity by Initial Bias

(a) Biased Employers
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(b) Unbiased Employers
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Notes: These figures compare the difference in employer’s beliefs after hiring decisions (posterior beliefs minus prior beliefs) and the
hiring surprise (average hiring experience minus prior beliefs), averaged over bins. Prior is the employer’s belief about the minority
group’s average productivity before the hiring decisions. Experience is the average productivity of the hired workers. Posterior is the
employer’s belief about the minority group’s average productivity after the hiring decisions. Panel A presents results for the subsample
of employers biased against both minority groups (45% of the sample). Panel B presents results for the unbiased employers (remaining
55% of the sample). The left panels show statistics for the full sample in Set 1: treatments HH and HB for Hispanic workers and
treatments BB and BH for Black workers. The right panels compare statistics for the second set of hiring decisions for the baseline
treatments only: HH for Hispanic workers and BB for Black workers. The slope is based on a linear regression with a constant term.
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Table B.1: Worker Sample Characteristics

All White Hispanic Black p-val p-val p-val
W=H W=B H=B

Panel A: Demographic Characteristics
Age 28.37 28.87 26.62 28.62 0.001*** 0.699 0.018**

(4.04) (3.84) (4.22) (4.07)
Female 0.42 0.47 0.42 0.30 0.568 0.039** 0.215

(0.50) (0.50) (0.50) (0.46)
Currently employed 0.18 0.19 0.18 0.16 0.836 0.601 0.793

(0.39) (0.40) (0.39) (0.37)
Bachelors or higher 0.99 0.99 1.00 0.98 0.414 0.739 0.320

(0.11) (0.12) (0.00) (0.14)

Panel B: Performance in the task
Number of problems solved 5.01 5.18 4.76 4.74 0.227 0.218 0.964

(2.17) (2.13) (2.10) (2.34)
Enjoy the task (1-10) 5.29 5.15 5.12 5.86 0.944 0.133 0.226

(2.92) (2.83) (3.09) (2.98)
Difficulty of the task (1-10) 6.61 6.57 6.82 6.52 0.387 0.873 0.444

(1.82) (1.73) (1.96) (1.95)
Which quartile you think you are (1-4) 2.49 2.43 2.66 2.52 0.135 0.561 0.510

(0.99) (0.94) (1.00) (1.11)

Observations 250 150 50 50

Notes: A total of 250 individuals participated in the online experiment as workers. Subjects were recruited from Prolific.
Panel A reports the mean of each demographic variable across the different worker samples. Panel B reports the performance
in the mathematical task. The corresponding standard deviation is reported in parentheses. Enjoy the task is the response
to the question “From 1 to 10, how much did you enjoy solving the questions?.” Difficulty of the task is the response to the
question “Rate the difficulty of the questions, where 1 is extremely easy and 10 is extremely difficult.” Quartile is the response
to the question “Select how you think your performance compares to the performance of all the other Prolific workers who
participated in this study”, where 1 is the quartile 1 (top 25% of the workers), and 4 is the quartile 4 (bottom 25% of the
workers). The last three columns report p-values from t-tests. *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table B.2: Initial Priors about Worker Performance

Initial Priors

Hispanic -1.004***
(0.041)

Black -0.947***
(0.041)

Constant 5.246***
(0.038)

Observations 4,800
Number of employers 1,600
H0 : Hispanic = Black 0.052*

Notes: This table reports OLS estimates from a panel with
4,800 observations, corresponding to three observations per
subject. Each employer reports three initial beliefs, one per
worker group. The dependent variable is the initial belief
about average group productivity. Hispanic is a dummy equal
to 1 if the initial prior is about Hispanic workers’ performance.
Black is a dummy equal to 1 if the initial prior is about
Black workers’ performance. The constant represents the ini-
tial prior about White workers’ performance. Standard errors
clustered at the individual level. *** p < 0.01, ** p < 0.05, *
p < 0.1.

Table B.3: Hiring of Minority Workers (Set 1)

Pr. Hiring:
Hispanic Black Pooled

(1) (2) (3)

Hispanic -0.140*** -0.139***
(0.025) (0.026)

Black -0.112*** -0.105***
(0.024) (0.025)

Constant 0.580*** 0.535*** 0.548***
(0.016) (0.016) (0.011)

Observations 16,000 16,000 32,000
Number of employers 800 800 1,600
Time FE Yes Yes Yes
Employer FE Yes Yes -
H0 : Hispanic = Black - - 0.341

Notes: This table reports OLS estimates from two panels with 16,000 obser-
vations, corresponding to 20 observations per subject. The dependent variable
is the probability that a worker is hired. Hispanic is a dummy variable equal
to 1 if the hired worker was Hispanic. Black is a dummy variable equal to
1 if the hired worker was Black. Column 1 presents the estimates for hiring
of Hispanic workers, pooling treatments HH and HB, when employers choose
to hire between White and Hispanic workers in Set 1. Column 2 presents the
estimates for hiring of Black workers, pooling treatments BB and BH, when
employers choose to hire between White and Black workers in Set 1. Column
3 presents the estimates for Hispanic and Black workers, pooling all treat-
ments in Set 1. The estimations include time fixed-effects. Robust standard
errors clustered at the individual level. *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table B.4: Belief Updating - Differential impact by minority

Set 1 Set 2
(1) (2)

Panel A: Belief Updating
Prior 0.488*** 0.585***

(0.032) (0.037)
Experience 0.566*** 0.427***

(0.033) (0.039)
Prior × Hispanic 0.006 0.114**

(0.048) (0.055)
Experience × Hispanic -0.005 -0.101*

(0.049) (0.057)

Prior Mean 4.22 4.65
Posterior Mean 4.65 4.69
Observations 1,488 746
H0 : Prior = Experience 0.223 0.036**
H0 : Prior ×Hisp = Experience×Hisp 0.906 0.054*

Panel B: Test for Asymmetric Updating
Prior 1.066*** 1.022***

(0.013) (0.015)
Experience - Prior 0.539*** 0.397***

(0.052) (0.068)
(Experience - Prior) × Negative Surprise 0.079 0.071

(0.092) (0.108)
Prior × Hispanic 0.007 0.034

(0.019) (0.023)
Experience - Prior × Hispanic -0.016 -0.150*

(0.074) (0.090)
(Experience - Prior) × Negative Surprise × Hispanic 0.065 0.132

(0.133) (0.157)

Prior Mean 4.22 4.65
Posterior Mean 4.65 4.69
Observations 1,488 746
H0 : (Exp− Prior)×Neg + (Exp− Prior)×Neg ×Hisp = 0 0.135 0.077*

Notes: This table reports OLS estimates. The dependent variables are posterior beliefs (beliefs elicited after
each set of hiring decisions). Prior is the belief of the employer about the minority group before the hiring
set. Experience is the average productivity of the hired minority worker in each set. Negative Surprise is a
dummy equal to 1 if the average hiring experience is smaller than the employer’s priors about the average
group productivity. Hispanic is a dummy if the employer was assigned to the HH or HB treatments, hence
updating beliefs about Hispanic workers. The estimations on Set 1 pool all treatments. Estimations on Set
2 use only the baseline treatments’ data. This analysis restricts the sample to employers who hired at least
one minority worker in the first set of hiring decisions, corresponding to 1,488 employers. Robust standard
errors are in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table B.5: Hiring Dynamics (Set 1) - Differential impact by minority

(1) (2)

Experiencet 0.061***
(0.005)

Experiencet × Hispanic -0.000
(0.008)

Positive Surpriset 0.151***
(0.038)

Positive Surpriset × Hispanic -0.049
(0.054)

Negative Surpriset -0.165***
(0.039)

Negative Surpriset × Hispanic 0.001
(0.057)

Hispanic 0.018 0.037
(0.070) (0.072)

Priors about Black 0.075*** 0.095***
(0.028) (0.028)

Priors about Hispanic 0.010 0.028
(0.028) (0.028)

Priors about White -0.074*** -0.073***
(0.022) (0.022)

Control Mean 2.249 2.249
Observations 7,145 7,145
Clusters 1,488 1,488
Time FE Yes Yes

Notes: This table reports OLS estimates of the impact of hiring experiences with minority workers on the number
of minority workers hired in the following periods, holding constant the number of minority workers hired across
employers. Experience is the number of problems solved by a hired minority worker. Positive Surprise is a dummy
variable equal to 1 if the minority worker’s productivity is greater than the employer’s priors about the average
productivity. Negative Surprise is a dummy variable equal to 1 if the minority worker’s productivity is smaller than
the employer’s priors about the average productivity. Hispanic is a dummy if the employer was assigned to the
HH or HB treatments, hence updating beliefs about Hispanic workers. Estimations include all the treatments. The
estimations include time fixed-effects. Robust standard errors clustered at the individual level are in parentheses
*** p < 0.01, ** p < 0.05, * p < 0.1.
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Table B.6: Belief Updating - Placebo Experiment

Beliefs about Minority Beliefs about Majority
(1) (2) (3) (4)
Set 1 Set 2 Set 1 Set 2

Prior 0.494*** 0.699*** 0.530*** 0.728***
(0.035) (0.041) (0.030) (0.025)

Prior × Neutral -0.065 -0.180** -0.161*** -0.287***
(0.056) (0.072) (0.057) (0.044)

Experience 0.561*** 0.327*** 0.497*** 0.290***
(0.036) (0.042) (0.032) (0.027)

Experience × Neutral 0.030 0.146** 0.234*** 0.161***
(0.058) (0.071) (0.059) (0.048)

Prior Mean 4.28 4.74 5.21 5.19
Posterior Mean 4.74 4.69 5.19 5.22
Observations 1,131 554 1,172 1,147
H0 : Prior = Experience 0.348 0.000*** 0.597 0.000***
H0 : Prior ×Neutral = Exp×Neutral 0.399 0.021** 0.000*** 0.000***

Notes: This table reports OLS estimates. The dependent variables are posterior beliefs (beliefs elicited after each
set of hiring decisions). Prior is the belief of the employer about the minority group before the hiring set. Experience
is the average productivity of the hired minority worker in each set. Neutral is a dummy variable equal to 1 if the
employer was assigned to the placebo experiment, using neutral labels instead of racial and ethnic groups. The
estimations on Set 1 pool treatments HH and HB for the original experiment and the treatments “neutral baseline”
and “neutral spillover” in the placebo experiment. Estimations on Set 2 use only HH and “neutral baseline”
treatments data. This analysis restricts the sample to employers who hired at least one minority worker in the first
set of hiring decisions. Robust standard errors are in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table B.7: Spillovers in Beliefs - Placebo Experiment

Posteriors about
Green

Priors about Green 0.980***
(0.011)

Priors about Green × Neutral -0.085***
(0.024)

Hiring Surprise with Orange 0.129***
(0.037)

Hiring Surprise with Orange × Neutral -0.113
(0.070)

Prior Mean 4.266
Posterior Mean 4.247
Observations 750
H0 : Surprise+ Surprise×Neutral = 0 0.784

Notes: This table reports OLS estimates. The dependent variable is the posterior beliefs
about Green (Black) workers after the first set of hiring decisions in treatments HH, HB,
and “neutral baseline” and “neutral spillover”. Priors about Green is the employer’s beliefs
about Green (Black) workers’ performance before Set 1. Hiring Surprise with Orange is the
difference between the average productivity of the hired Hispanic (Orange) workers and the
prior beliefs about Black (Green) workers’ performance. Neutral is a dummy variable equal
to 1 if the employer was assigned to the additional experiment, using neutral labels instead
of racial and ethnic groups. The analysis restricts the sample to employers who hired at least
one Hispanic (Orange) worker in Set 1. *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table B.8: Robustness checks: Guessing the purpose of the study and inattention

All HH BB HB BH ANOVA Baseline Spillover t-test
p-val Treat. Treat. p-val

Panel A: Experimenter Demand Effect
Discrimination/Racism 0.03 0.04 0.02 0.04 0.03 0.559 0.03 0.04 0.398
Prejudice/Stereotypes 0.09 0.11 0.08 0.10 0.08 0.424 0.10 0.09 0.730
Guessed purpose of the study 0.12 0.14 0.10 0.14 0.12 0.236 0.12 0.13 0.880

Panel B: Inattention
Failed attention check 0.07 0.09 0.06 0.06 0.06 0.242 0.06 0.07 0.426

Observations 1,600 400 400 400 400 - 800 800 -

Notes: Panel A reports the percentage of subjects who are able to guess the purpose of the experiment correctly, as seen by the
answer to the question: “What do you think this was about?”, at the end of the experiment. The first row reports the percentage of
subjects whose response is related to discrimination. The second row reports the percentage of subjects whose response is related
to bias, prejudice, or stereotypes. The third row aggregates the results of the first two rows. Panel B reports the percentage of
subjects who failed one attention check.
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Table B.9: Robustness checks: Belief Updating
Excluding Correct Guessers and Inattentive Subjects

Excluding subjects who Excluding subjects who
guessed the experiment’s purpose failed attention check

Posteriors about Hispanic Posteriors about Black Posteriors about Hispanic Posteriors about Black
(1) (2) (3) (4) (5) (6) (7) (8)
Set 1 Set 2 Set 1 Set 2 Set 1 Set 2 Set 1 Set 2

Panel A: Belief Updating
Prior 0.506*** 0.703*** 0.483*** 0.601*** 0.479*** 0.674*** 0.478*** 0.594***

(0.038) (0.046) (0.034) (0.039) (0.035) (0.044) (0.033) (0.038)
Experience 0.554*** 0.315*** 0.572*** 0.414*** 0.579*** 0.348*** 0.574*** 0.414***

(0.039) (0.048) (0.035) (0.041) (0.036) (0.046) (0.034) (0.040)

Prior Mean 4.24 4.72 4.47 4.82 4.29 4.75 4.46 4.80
Posterior Mean 4.72 4.68 4.82 4.66 4.75 4.71 4.80 4.66
Observations 626 305 647 328 670 325 687 347
Treatments HH, HB HH BB, BH BB HH, HB HH BB, BH BB
H0 : Prior = Experience 0.535 0.000*** 0.198 0.020** 0.155 0.000*** 0.154 0.020**

Panel B: Test for Asymmetric Updating
Prior 1.082*** 1.050*** 1.073*** 1.031*** 1.070*** 1.056*** 1.062*** 1.028***

(0.016) (0.020) (0.015) (0.016) (0.014) (0.019) (0.014) (0.014)
Experience - Prior 0.508*** 0.224*** 0.527*** 0.357*** 0.552*** 0.246*** 0.548*** 0.351***

(0.057) (0.064) (0.056) (0.072) (0.054) (0.069) (0.054) (0.066)
(Experience - Prior) × Negative Surprise 0.174* 0.223* 0.123 0.122 0.095 0.238* 0.071 0.139

(0.105) (0.126) (0.114) (0.114) (0.097) (0.125) (0.106) (0.106)

Prior Mean 4.24 4.72 4.47 4.82 4.29 4.75 4.46 4.80
Posterior Mean 4.72 4.68 4.82 4.66 4.75 4.71 4.80 4.66
Observations 626 305 647 328 670 325 687 347
Treatments HH, HB HH BB, BH BB HH, HB HH BB, BH BB

Notes: This table reports OLS estimates. The dependent variables are posterior beliefs (beliefs elicited after each set of hiring decisions). The left panel excluded the
12% of subjects who correctly guessed the experiment’s purpose. The right panel excluded the 7% of subjects who failed one attention check. Prior is the belief of the
employer about the minority group before the hiring set. Experience is the average productivity of the hired minority worker in each set. Negative Surprise is a dummy
equal to 1 if the average hiring experience is smaller than the employer’s priors about the average group productivity. The estimations on Set 1 pool treatments HH and
HB for posteriors about Hispanic workers and treatments BB and BH for posteriors about Black workers. Estimations on Set 2 use only the baseline treatments’ data.
This analysis restricts the sample to employers who hired at least one minority worker in both sets of hiring decisions, corresponding to 727 employers in treatments HH
and HB (90.8% of the sample) and 731 employers in treatments BB and BH (91.4% of the sample).
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Table B.10: Robustness checks: Hiring Dynamics (Set 1)
Excluding Correct Guessers and Inattentive Subjects

Excluding subjects who Excluding subjects who
guessed the experiment’s purpose failed attention check

Hispanic Hiring Black Hiring Hispanic Hiring Black Hiring
(1) (2) (3) (4) (5) (6) (7) (8)

Experiencet 0.060*** 0.060*** 0.069*** 0.061***
(0.006) (0.005) (0.006) (0.005)

Positive Surpriset 0.096*** 0.154*** 0.149*** 0.136***
(0.044) (0.039) (0.040) (0.040)

Negative Surpriset -0.184*** -0.152*** -0.164*** -0.176***
(0.045) (0.041) (0.044) (0.041)

Prior about Minority 0.082*** 0.125*** 0.019 0.058 0.086*** 0.136*** 0.030 0.069**
(0.036) (0.036) (0.036) (0.036) (0.036) (0.036) (0.034) (0.035)

Prior about White -0.050 -0.049 -0.046 -0.046 -0.059* -0.058* -0.068** -0.068**
(0.033) (0.033) (0.034) (0.035) (0.034) (0.034) (0.032) (0.032)

Control Mean 2.268 2.268 2.222 2.222 2.244 2.244 2.238 2.238
Observations 3,035 3,035 3,184 3,184 3,221 3,221 3,395 3,395
Clusters 634 634 666 666 680 680 706 706
Time FE Yes Yes Yes Yes Yes Yes Yes Yes
H0 : Pos+Neg = 0 0.286 0.987 0.849 0.597

Notes: This table reports OLS estimates of the impact of hiring experiences with minority workers on the number of minority workers hired in the
following periods, holding constant the number of minority workers hired across employers. The left panel excluded the 12% of subjects who correctly
guessed the experiment’s purpose. The right panel excluded the 7% of subjects who failed one attention check. Experience is the number of problems
solved by a hired minority worker. Positive Surprise is a dummy variable equal to 1 if the minority worker’s productivity is greater than the employer’s
priors about the average productivity. Negative Surprise is a dummy variable equal to 1 if the minority worker’s productivity is smaller than the employer’s
priors about the average productivity. Estimations for Hispanic hiring pool treatments HH and HB. Estimations for Black hiring pool treatments BB and
BH. The estimations include time fixed-effects. Robust standard errors clustered at the individual level are in parentheses *** p < 0.01, ** p < 0.05, *
p < 0.1.
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Table B.11: Heterogeneity by Social Desirability Bias: Initial Priors

Initial Priors

Hispanic -1.037***
(0.059)

Black -0.987***
(0.060)

High SD -0.077
(0.075)

Hispanic × High SD 0.062
(0.0.082)

Black × High SD 0.077
(0.083)

Constant 5.287***
(0.053)

Observations 4,800
Clusters 1,600
H0 : Hispanic = Black 0.231

Notes: This table reports OLS estimates from a panel with 4,800 observa-
tions, corresponding to 3 observations per subject. Each employer reports 3
initial beliefs, one per worker group. The dependent variable is the initial
belief about average group productivity. The Social Desirability index is an
index ranging from 0 to 1 that measures a subject’s propensity to give so-
cially desirable responses. Hispanic is a dummy equal to 1 if the initial prior
is about Hispanic workers’ performance. Black is a dummy equal to 1 if the
initial prior is about Black workers’ performance. High SD is a dummy equal
to 1 if the subject has an above-median social desirability index. The constant
represents the initial prior about White workers’ performance. Standard er-
rors clustered at the individual level. *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table B.12: Belief Updating about White workers

(1) (2)
Set 1 Set 2

Panel A: Belief Updating
Prior 0.530*** 0.713***

(0.021) (0.018)
Experience 0.498*** 0.297***

(0.023) (0.018)

Prior Mean 5.22 5.30
Posterior Mean 5.30 5.29
Observations 1,531 1,531

Panel B: Test for Asymmetric Updating
Prior 1.050*** 1.011***

(0.008) (0.007)
Experience - Prior 0.415*** 0.296***

(0.038) (0.031)
(Experience - Prior) × Neg. Surp. 0.182*** 0.002

(0.062) (0.054)

Prior Mean 5.22 5.30
Posterior Mean 5.30 5.29
Observations 1,531 1,531

Notes: This table reports OLS estimates. The dependent variables are pos-
terior beliefs (beliefs elicited after each set of hiring decisions) about White
workers. Prior is the belief of the employer about White workers before the
hiring set. Experience is the average productivity of the hired White workers
in each set. Negative Surprise is a dummy equal to 1 if the average hiring
experience is smaller than the employer’s priors about the average White pro-
ductivity. The estimations pool all the treatments. This analysis restricts the
sample to employers who hired at least one White worker in both sets of hir-
ing decisions, corresponding to 1,531 employers (96% of the sample). Robust
standard errors are in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table B.13: Hiring Dynamics for White Workers (Set 1)

Subsequent White Hiring
(1) (2)

Experiencet 0.045***
(0.004)

Positive Surpriset 0.086***
(0.024)

Negative Surpriset -0.114***
(0.024)

Priors about White 0.157*** 0.142***
(0.024) (0.024)

Priors about Minority -0.171*** -0.172***
(0.024) (0.024)

Control Mean 2.740 2.740
Observations 8,855 8,855
Clusters 1,567 1,567
Time FE Yes Yes
H0 : Pos+Neg = 0 0.515

Notes: This table reports OLS estimates of the impact of hiring experiences
with White workers on the number of White workers hired in the following
periods, holding constant the number of White workers hired across employ-
ers. Experience is the number of problems solved by a hired White worker.
Positive Surprise is a dummy variable equal to 1 if the White worker’s pro-
ductivity is greater than the employer’s priors about the average productivity.
Negative Surprise is a dummy variable equal to 1 if the White worker’s pro-
ductivity is smaller than the employer’s priors about the average productivity.
Estimations pool all treatments. The estimations include time fixed-effects.
Robust standard errors clustered at the individual level are in parentheses
*** p < 0.01, ** p < 0.05, * p < 0.1.
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Table B.14: Belief Updating
Heterogeneity by Initial Bias

Biased Employers Unbiased Employers
Posteriors about Hispanic Posteriors about Black Posteriors about Hispanic Posteriors about Black

(1) (2) (3) (4) (5) (6) (7) (8)
Set 1 Set 2 Set 1 Set 2 Set 1 Set 2 Set 1 Set 2

Panel A: Belief Updating
Prior 0.515*** 0.696*** 0.472*** 0.588*** 0.508*** 0.705*** 0.509*** 0.603***

(0.061) (0.065) (0.051) (0.055) (0.045) (0.055) (0.043) (0.049)
Experience 0.570*** 0.329*** 0.592*** 0.433*** 0.530*** 0.318*** 0.538*** 0.399***

(0.057) (0.065) (0.049) (0.056) (0.049) (0.059) (0.046) (0.052)

Prior Mean 3.84 4.62 4.06 4.72 4.65 4.84 4.72 4.87
Posterior Mean 4.62 4.60 4.72 4.58 4.84 4.77 4.87 4.71
Observations 329 164 304 162 398 193 427 205
Treatments HH, HB HH BB, BH BB HH, HB HH BB, BH BB
H0 : Prior = Experience 0.640 0.005*** 0.225 0.160 0.812 0.001*** 0.738 0.043**

Panel B: Test for Asymmetric Updating
Prior 1.101*** 1.078*** 1.046*** 1.049*** 1.058*** 1.037*** 1.080*** 1.012***

(0.024) (0.031) (0.025) (0.027) (0.017) (0.021) (0.015) (0.017)
Experience - Prior 0.539*** 0.208** 0.626*** 0.349*** 0.479*** 0.258*** 0.431*** 0.364***

(0.077) (0.082) (0.071) (0.095) (0.074) (0.091) (0.073) (0.090)
(Experience - Prior) × Negative Surprise 0.148 0.336* -0.133 0.192 0.159 0.119 0.248** 0.076

(0.163) (0.189) (0.158) (0.158) (0.120) (0.146) (0.139) (0.139)

Prior Mean 3.84 4.62 4.06 4.72 4.65 4.84 4.72 4.87
Posterior Mean 4.62 4.60 4.72 4.58 4.84 4.77 4.87 4.71
Observations 329 164 304 162 398 193 427 205
Treatments HH, HB HH BB, BH BB HH, HB HH BB, BH BB

Notes: This table reports OLS estimates. The dependent variables are posterior beliefs (beliefs elicited after each set of hiring decisions). The left panel limits the
analysis to biased subjects (45% of the sample). The right panel limits the analysis to unbiased subjects (the remaining 55% of the sample). Prior is the belief of the
employer about the minority group before the hiring set. Experience is the average productivity of the hired minority worker in each set. Negative Surprise is a dummy
equal to 1 if the average hiring experience is smaller than the employer’s priors about the average group productivity. The estimations on Set 1 pool treatments HH and
HB for posteriors about Hispanic workers and treatments BB and BH for posteriors about Black workers. Estimations on Set 2 use only the baseline treatments’ data.
This analysis restricts the sample to employers who hired at least one minority worker in both sets of hiring decisions, corresponding to 727 employers in treatments HH
and HB (90.8% of the sample) and 731 employers in treatments BB and BH (91.4% of the sample). Robust standard errors are in parentheses *** p < 0.01, ** p < 0.05,
* p < 0.1.
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Table B.15: Hiring Dynamics (Set 1)
Heterogeneity by Initial Bias

Biased Employers Unbiased Employers
Hispanic Hiring Black Hiring Hispanic Hiring Black Hiring
(1) (2) (3) (4) (5) (6) (7) (8)

Experiencet 0.087*** 0.058*** 0.049*** 0.064***
(0.010) (0.008) (0.007) (0.006)

Positive Surpriset 0.205*** 0.152** 0.033 0.137***
(0.060) (0.063) (0.051) (0.049)

Negative Surpriset -0.197*** -0.182*** -0.180*** -0.156***
(0.063) (0.069) (0.044) (0.041)

Prior about Minority -0.077 -0.014 -0.020 0.026 0.075 0.105* 0.014 0.050
(0.059) (0.061) (0.066) (0.066) (0.060) (0.060) (0.061) (0.061)

Prior about White 0.112** 0.114** -0.001 -0.003 -0.059* -0.058* -0.068** -0.068**
(0.054) (0.055) (0.065) (0.065) (0.034) (0.034) (0.032) (0.032)

Control Mean 2.268 2.268 2.222 2.222 2.455 2.455 2.366 2.366
Observations 1,419 1,419 1,375 1,375 2,108 2,108 2,243 2,243
Clusters 336 336 313 313 402 402 437 437
Time FE Yes Yes Yes Yes Yes Yes Yes Yes
H0 : Pos+Neg = 0 0.944 0.814 0.124 0.839

Notes: This table reports OLS estimates of the impact of hiring experiences with minority workers on the number of minority workers hired in
the following periods, holding constant the number of minority workers hired across employers. The left panel presents the results for the biased
employers (45% of the sample). The right panel presents the results for the unbiased employers (the remaining 55% of the sample). Experience is
the number of problems solved by a hired minority worker. Positive Surprise is a dummy variable equal to 1 if the minority worker’s productivity
is greater than the employer’s priors about the average productivity. Negative Surprise is a dummy variable equal to 1 if the minority worker’s
productivity is smaller than the employer’s priors about the average productivity. Estimations for Hispanic hiring pool treatments HH and HB.
Estimations for Black hiring pool treatments BB and BH. The estimations include time fixed-effects. Robust standard errors clustered at the
individual level are in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table B.16: Spillovers in Hiring
Heterogeneity by Initial Bias

Biased Employers Unbiased Employers
Pr. Hiring Pr. Hiring

Hispanic Black Hispanic Black
(1) (2) (3) (4)

Set2 0.030** 0.010 0.002 -0.013
(0.014) (0.013) (0.013) (0.014)

Spillover Tr. 0.023 -0.013 -0.013 0.001
(0.024) (0.020) (0.020) (0.020)

Set2 × Spillover Tr. 0.034 0.060*** 0.016 0.044**
(0.022) (0.021) (0.018) (0.020)

Priors about Hispanic 0.006 0.007 0.013 0.024**
(0.012) (0.009) (0.011) (0.011)

Priors about Black 0.035*** 0.040*** 0.002 0.015
(0.010) (0.010) (0.010) (0.010)

Priors about White -0.023** -0.027*** -0.009 -0.020
(0.009) (0.010) (0.014) (0.016)

Observations 7,220 7,300 8,780 8,700
Clusters 361 365 439 435
Control Mean 0.359 0.406 0.497 0.508
Period FE Yes Yes Yes Yes

Notes: This table reports OLS estimates using the panel of 20 hiring decisions. The left panel
presents the results for biased employers (45% of the sample). The right panel presents the results
for unbiased employers (55% of the sample). The dependent variable is a dummy equal to 1 if
a minority worker was hired in a given time period. Set2 is a dummy equal to 1 for the second
set of hiring decisions, i.e., periods 11 to 20. Spillover Tr. is a dummy variable equal to 1 if the
employer was assigned to the spillover treatments: HB for Black hiring and BH for Hispanic hiring.
Estimations for Hispanic hiring pool treatments HH and BH. Estimations for Black hiring pool
treatments BB and HB. The estimations include time (within set) fixed-effects. Robust standard
errors clustered at the individual level are in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1.

Table B.17: Source of Discrimination

Hispanic workers Black workers
Diff. in Diff. in Residual Diff. in Diff. in Residual
hiring beliefs hiring beliefs

Panel A: Set 1
Baseline -1.183 -1.030 -0.153 -0.955 -0.898 -0.057

Panel B: Set 2
Baseline -1.085 -0.743 -0.342 -0.810 -0.700 -0.110
Spillovers -0.410 -0.990 0.580 0.015 -0.798 0.813

Notes: This table reports the average difference in hiring, defined as the number of White
workers hired minus the number of minority workers hired, and the average difference in
beliefs, defined as the beliefs about White workers’ productivity minus the beliefs about
minority workers’ productivity. The residual is calculated as the difference between the
difference in hiring and the difference in beliefs. Standard deviations in parentheses.
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Table B.18: Impact of Natural Exposure

Priors about: Pr. Hiring:
White Hispanic Black Hispanic Black

% Hispanic population -0.097 0.087 0.244 0.051 0.116**
(0.265) (0.280) (0.274) (0.058) (0.049)

% Black population 0.101 -0.038 -0.025 -0.049 0.026
(0.322) (0.330) (0.308) (0.073) (0.071)

Dep. Variable Mean 5.246 4.242 4.299 0.441 0.452
Observations 1,434 1,434 1,434 7,180 7,160
Number of employers 1,434 1,434 1,434 718 716
Time FE - - - Yes Yes

Notes: This table reports OLS estimates. The left panel shows estimates for the prior beliefs
about the productivity of each worker group independently. The right panel shows estimates for
the probability of hiring a minority worker. % Hispanic population is the proportion of Hispanic
individuals living in the employers’ county of residence. % Black population is the proportion
of Black individuals living in the employers’ county of residence. The analysis is limited to
employers whose location was matched with the proportion of Hispanic and Black individuals at
the county level. *** p < 0.01, ** p < 0.05, * p < 0.1.

Table B.19: Threshold regression: Posteriors about Hispanic

% Hispanic Pop. > 0.293 % Hispanic Pop. < 0.293
(1) (2) (3) (4)
Set 1 Set 2 Set 1 Set 2

Prior 0.475*** 0.522*** 0.502*** 0.764***
(0.058) (0.078) (0.043) (0.045)

Experience 0.581*** 0.513*** 0.554*** 0.259***
(0.059) (0.081) (0.045) (0.048)

Prior Mean 4.26 4.61 4.28 4.70
Posterior Mean 4.69 4.66 4.74 4.77
Observations 200 111 538 261
Treatments HH, HB HH HH, HB HH
H0 : Prior = Experience 0.361 0.956 0.554 0.000***

Notes: This table reports OLS estimates. The dependent variables are posterior beliefs (beliefs elicited after each
set of hiring decisions). The left panel limits the analysis to subjects who live in areas where more than 29.32% of
Hispanic individuals reside (70% of the sample). The right panel limits the analysis to subjects who live in areas
where less than 29.32% of Hispanic individuals reside (30% of the sample). Prior is the belief of the employer about
the minority group before the hiring set. Experience is the average productivity of the hired minority worker in each
set. The estimations on Set 1 pool treatments HH and HB for posteriors about Hispanic workers and treatments
BB and BH for posteriors about Black workers. Estimations on Set 2 use only the baseline treatments’ data. This
analysis restricts the sample to employers who hired at least one minority worker in both sets of hiring decisions,
corresponding to 727 employers in treatments HH and HB (90.8% of the sample) and 731 employers in treatments
BB and BH (91.4% of the sample). Robust standard errors are in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1.
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Appendix C Experiment materials

C.1 Advertisement

Figure C.1: Study description on Prolific
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C.2 Employer Screenshots

Figure C.2: General instructions
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Figure C.3: Belief elicitation example
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Figure C.4: Hiring decision - Set 1
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Figure C.5: Hiring decision - Set 2 (Spillover treatments)
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Figure C.6: Feedback screen

C.3 Other survey questions

C.3.1 Measuring Social Desirability Bias

• Do you agree or disagree with the following statement? I’m always willing to admit it when

I make a mistake.

– Agree

– Disagree

• Do you agree or disagree with the following statement? I like to gossip at times.

– Agree

– Disagree

• Do you agree or disagree with the following statement? There have been occasions when I

took advantage of someone.

– Agree

– Disagree

• Do you agree or disagree with the following statement? I sometimes try to get even rather

than forgive and forget.

– Agree

– Disagree

• Do you agree or disagree with the following statement? At times, I have really insisted on

having things my own way.

– Agree

– Disagree

• Do you agree or disagree with the following statement? I have never been irked when people

expressed ideas very different from my own.
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– Agree

– Disagree

• Do you agree or disagree with the following statement? I have never deliberately said

something that hurt someone’s feelings.

– Agree

– Disagree

C.3.2 Example of Attention Checks

• What color is grass?

The fresh, uncut grass, not leaves or hay. Make sure to select purple as an answer so that

we know you are paying attention.

– Green

– Purple

• The color question you are about to respond to is very simple. When asked for your favorite

color, you must select ‘Green.’ This is an attention check.

Based on the text you read above, what color have you been asked to enter?

– Red

– Blue

– Green

– Orange

– Brown

• Please select ‘strongly disagree’ in the statement below:

I swim across the Atlantic Ocean to get to work every day.

– Strongly Agree

– Agree

– Disagree

– Strongly Disagree

– Other
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