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Abstract

We field and analyze an online survey eliciting beliefs about discrimination and
other aspects of recruiting conduct by 164 large firms. One-third of respondents
report having put off applying for a job due to fear of discrimination. For each firm,
we construct measures of perceived discrimination, hiring discretion, and selectivity.
Average beliefs about treatment of applicants with race- and sex-distinctive names
correlate strongly with beliefs about broader notions of discrimination. Firms
thought to prefer White job applicants are also viewed as favoring older workers,
while perceptions of race and gender discrimination are unrelated. Despite sub-
stantial inter-respondent disagreement, average beliefs about recruiting biases are
nearly perfectly correlated across demographic groups. We compare these average
beliefs to experimental estimates of discrimination derived from a large resume cor-
respondence study. Perceived gender discrimination strongly correlates with exper-
imental estimates of gender contact gaps, while beliefs about racial discrimination
are weakly related to experimental estimates of racial contact gaps. Respondents
tend to believe that selective firms discriminate more often and that managers have
less hiring discretion at such firms. In contrast, the correspondence study evidence
suggests that discretion is a positive predictor of racial discrimination and that
much discrimination occurs at less selective firms.
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1 Introduction

Employment discrimination by large employers has recently been the subject of detailed
empirical study (Miller, 2017; Hoffman, Kahn and Li, 2018; Kline, Rose and Walters,
2022; [Mocanul, 2022; Kline, Rose and Walters, 2024). This line of work finds that race and
sex discrimination varies substantially among firms, with smaller biases among federal
contractors, more discrimination in customer-facing sectors, and more discrimination
in organizations that grant managers greater discretion in hiring. While recent survey
evidence clarifies the role that race plays in shaping attitudes towards public policy
(Alesina, Ferroni and Stantcheva, 2021; Haaland and Rothl [2023]), less is known about

what the public believes regarding discrimination by specific employers.

Are the employer biases documented in recent empirical work an open secret? Firms
have strong legal and economic incentives to conceal any biases in their hiring pro-
cesses. Yet workers invest considerable effort in learning about prospective employers,
and large firms develop reputations—through social networks and, increasingly, online
platforms—regarding their recruiting practices. Becker| (1957) argued that the deleteri-
ous effects of discrimination on employment would be mitigated if employer biases were
concentrated in a small share of firms, since minority-group workers could still find em-
ployment among other unprejudiced employers. However, if job seekers are unaware of
which employers are biased, they may find it difficult to avoid discrimination, which can
give rise to excess unemployment and lower wages (Black| 1995; |Bowlus and Eckstein,

2002).

This paper examines public perceptions of hiring practices at 164 large U.S. employers
using a survey of over 6,000 respondents. The survey oversamples job seekers and racial
minorities to assess whether groups more likely to experience discrimination hold sys-
tematically different beliefs. The survey asks respondents to rate a randomly selected
set of five large firms regarding their treatment of job applicants based on race and sex.
One arm of the survey also asks about treatment based on age. The firms studied here

all belong to the Fortune 500 and are a superset of those analyzed in a large resume



correspondence experiment by Kline, Rose and Walters| (2022)).

To understand views on multiple forms of discrimination, respondents are randomly as-
signed to one of two survey arms, each with a distinct set of questions. The names arm
asks how likely firms are to favor entry-level job applicants with different sorts of distinc-
tive names. These questions can be viewed as eliciting beliefs about the likely effects of a
correspondence experiment conveying race or gender through names, although the term
“correspondence experiment” is never used in the survey. A second conduct arm directly
elicits the likelihood that each firm will “discriminate against” a particular group, which

captures views on discrimination beyond differential treatment of distinctive names.

Survey responses establish that the public perceives labor market discrimination to be
pervasive. Roughly a third of respondents state that they have put off applying for a job
out of fear of discrimination. This share rises to nearly 45% for Black respondents but
exceeds 20% even for White respondents. These responses suggest discrimination looms

large in the minds of job applicants of all racial groups.

We use two different approaches to aggregating perceptions of firm-level discrimination
across respondents. The first approach simply averages beliefs about each firm coded on
a 1 to 5 |Likert| (1932)) scale, resulting in a cardinal measure of discrimination perceptions.
The second approach converts cardinal responses into rank-ordered comparisons and ag-
gregates them using a variant of the classic Borda| (1784) score. This ordinal approach
eliminates differences across respondents in the location and scale of responses, and has
desirable properties for aggregating rankings in settings where the Independence of Ir-
relevant Alternatives (ITA) assumption is violated (Korba, Clémencon and Sibony, 2017}
Shah and Wainwright|, 2018). The cost of the Borda approach is that only beliefs about

relative conduct of firms are preserved.

While these aggregates measure the “wisdom of crowds,” respondents will inevitably
vary in their individual beliefs. To measure these deviations, we develop indices of inter-
respondent disagreement in the cardinal rating and pairwise rank ordering of firms that

these aggregates quantify. Our analysis finds that cardinal Likert ratings of firm discrimi-



nation tend to be diffuse, reflecting substantial inter-respondent disagreement. Moreover,
respondents frequently offer the same rating to multiple firms. However, among those re-
spondents who do offer distinct ratings, their firm rankings agree more often than chance,
suggesting somewhat greater consensus about firms’ relative conduct than about rating

levels.

After accounting for sampling error, we find that both the Likert and Borda measures
of average beliefs about firm discrimination are widely dispersed. Average beliefs about
gender bias are the most variable: some firms are widely viewed as preferring men, while
others are thought to prefer women. Average beliefs about age-related bias are least
dispersed of the discrimination questions, though most firms are viewed as preferring
younger workers. Consistent with experimental evidence (Kline and Walters, 2021} Kline,
Rose and Walters, [2022), respondents tend to believe that discrimination against White

applicants is rare.

Next, we document three facts about the correlation structure of average beliefs across
several dimensions of firm conduct. First, average beliefs about the treatment of appli-
cants with racially distinctive names correlate strongly with average beliefs about broader
notions of racial discrimination. In other words, respondents tend to rank the racial pref-
erences of firms similarly regardless of how questions about racial bias are posed. Second,
firms that are thought to prefer White job applicants tend to also be seen as favoring
older workers. However, average beliefs about firm preferences over race are uncorrelated
with average beliefs about firms’ gender preferences. Third, average beliefs about which
firms have strong racial, gender, or age preferences are nearly perfectly correlated across
respondents of different demographic groups. Although Black respondents have some-
what stronger beliefs about the overall prevalence of racial discrimination, their beliefs
about relative tendencies of firms to discriminate differ little from the beliefs of White

respondents.

We then examine the extent to which these average beliefs about firms predict the ex-

perimental contact gaps in the large-scale correspondence experiment of Kline, Rose and



Walters| (2022)). Average beliefs about racial discrimination are weak and generally sta-
tistically insignificant predictors of experimental race contact gaps, though marginally
significant relationships emerge in specifications with industry fixed effects. Controlling
for the perceived selectivity of firms strengthens the relationship between race discrim-
ination beliefs and contact gaps, reflecting that respondents tend to believe that more
selective firms discriminate more heavily while the experimental evidence suggests oth-
erwise. In contrast, perceived gender discrimination significantly predicts firm-specific
gender contact gaps, both within and between industries and with or without controlling

for selectivity beliefs.

These findings on perceptions of discrimination suggest three key conclusions. First,
while views vary widely across individual respondents, gender discrimination in entry-
level hiring appears to be an open secret: average beliefs about gender discrimination are
widely dispersed and these views correlate strongly with experimental gender gaps. A
plausible explanation for this state of affairs is that certain forms of gender discrimination,
though illegal, are viewed as socially acceptable, e.g., preferences for female employees
at women’s apparel stores. Awareness of such patterns may aid job seekers by allowing
them to target employers who will not penalize them based on gender, as in Becker’s

original theory.

Second, average beliefs about racial discrimination are less widely dispersed and only
weakly related to experimental evidence. One interpretation of this finding is that beliefs
about racial discrimination are often mistaken. Consistent with widespread uncertainty
of this kind, respondents decline to rank firms’ relative racial conduct in most pairwise
comparisons, and disagree with one another in over a third of strict comparisons. In
addition to generating potentially sizable psychic costs, mistaken beliefs can generate
misallocation, a possibility bolstered by our finding that a large share of respondents
report having put off applying to jobs out of fear of discrimination. Misallocation of
this nature is an important feature of search models of discrimination with heteroge-

neous employer conduct (e.g., Black] [1995; Bowlus and Eckstein, 2002). In such models,



uncertainty and mistaken beliefs about which employers discriminate can generate ex-
cess unemployment and equilibrium wage penalties, as job seekers devote time and effort

applying to discriminatory firms before finding an unbiased employer.

Third, the positive correlation between perceptions of firm selectivity and racial bias
suggests the public believes discrimination takes place behind closed doors at elite insti-
tutions. Here, public beliefs depart sharply from the related academic evidence, which
finds more discrimination at less profitable employers offering less attractive jobs as well
as more bias among employers with higher levels of managerial hiring discretion. Whether
this departure reflects mistaken beliefs among the public or incompleteness in academic
attempts to measure discriminatory conduct is an interesting question for future re-

search.

The rest of the paper is organized as follows. The next section describes the survey design
and provides some descriptive statistics on the respondents. Section 3 provides a first look
at the survey data. Section 4 describes the two methods of aggregating beliefs. Section
5 uses these methods to summarize average beliefs about firms and develops measures of
the disagreement underlying them. Section 6 studies the covariance structure of average
beliefs about firm discrimination. Section 7 reports which firms are thought to have the
strongest preferences for different worker characteristics. Section 8 compares firm beliefs

to experimental evidence. Section 9 concludes.

2 Data

Our data come from a Qualtrics survey conducted between June and October of 2023. The
survey asks each respondent a battery of questions about their perceptions of recruiting

practices at five firms randomly selected from a list of 164 Fortune 500 companies.



2.1 Survey sample

The survey was designed to oversample Black respondents and current job seekers. Qualtrics
sampled respondents via two methods: probability sampling and convenience sampling.
The recruited probability sample is a nationally representative panel of survey respondents
who agree to fill out whatever survey they are assigned by Qualtrics. The remaining re-

spondents are a convenience sample that specifically opted in to take our survey.

Both samples were screened to meet certain demographic guidelines. In both samples, we
sought a 50/50 mix of Black and White respondents. Since Qualtrics’ panel of probability
sample respondents is nationally representative, we quickly exhausted their recruited pool
of Black respondents. This required us to rely heavily on convenience sampling to meet
our target sample sizes of 6,000 respondents. In the convenience sample, we additionally
sought for 1/6th of the respondents to have a bachelor’s degree or higher credential
and roughly 50% to be actively looking for work, although we did not meet this latter

target.

Table [1| shows some descriptive statistics on the survey analysis sample. This sample
has already been screened for certain quality checks. First, Qualtrics removed some re-
spondents as part of their usual screening procedures designed to weed out non-human
respondents. Non-human respondents were primarily a concern for the convenience sam-
ple, as the probability sample was comprised of experienced survey takers for whom
Qualtrics had a longer run record of responses. Next, we dropped respondents who failed
an attention check that required them to recall the names of the companies they were
asked about in the survey. We also remove respondents who straightline answers to all
the questions about firms described in the next section, and all of a respondent’s answers
to any question where they selected “Don’t know / prefer not to answer” for three or

more firms.

The sample described in Table|1{includes all individuals who survive these quality checks.

The total sample size is 6,515 respondents, 4,139 of whom were recruited via convenience



Table 1: Descriptive statistics

All Probability Convenience
Count Share Count Share Count Share
Gender
Female 4406 0.676 1317 0.554 3089 0.746
Male 2109 0.324 1059 0.446 1050 0.254
Race
Black 3217 0.494 1068 0.449 2149 0.519
White 2714 0417 1069 045 1645 0.397
Other or Mixed Race 584  0.09 239 0.101 345 0.083
Hispanic
Hispanic 694 0.107 275 0.116 419  0.101
Not Hispanic 5821 0.893 2101 0.884 3720 0.899
Age
[18,25) 832 0.128 177 0.074 655 0.158
25,40) 2023 0.311 734 0.309 1289 0.311
[40,65) 2558  0.393 959 0.404 1599 0.386
65+ 1102 0.169 506 0.213 596  0.144
Marital Status
Married 2224 0.341 1008 0.424 1216 0.294
Never Married 2850 0.437 870 0.366 1980 0.478
Other 1441 0.221 498  0.21 943 0.228
Education
No High School Diploma 273 0.042 62 0.026 211 0.051
High School Diploma 1620 0.249 415  0.175 1205 0.291
Some College / Associate Degree 2725 0.418 1008 0.424 1717 0.415
Bachelor’s / Graduate Degree 1897  0.291 891 0.375 1006 0.243
Employment
Working As Paid Employee 3233 0.496 1369 0.576 1864  0.45
Working Self-employed 578 0.089 168 0.071 410  0.099
Not Working: Looking For Work 795  0.122 143 0.06 652 0.158
Not Working: Retired 993 0.152 425  0.179 568 0.137
Not Working: Other 916 0.141 271 0.114 645 0.156
Income
Less Than $5,000 431  0.066 67 0.028 364 0.088
$5,000 To $29,999 1784 0.274 467 0.197 1317 0.318
$30,000 To $59,999 2048 0.314 672 0.283 1376 0.332
$60,000 To $99,999 1297  0.199 588  0.247 709 0.171
$100,000 Or More 955 0.147 582  0.245 373 0.09
N. Of Respondents 6515 2376 4139

Notes: This table presents summary statistics for respondents in the full sample, the probability sample
(drawn from Qualtrics’ recruited panel of potential respondents), and the convenience sample (who
voluntarily opt in to the survey). All respondents were asked about their characteristics at the beginning
of the survey.



sampling. While race and sex are roughly balanced in the recruited sample, the con-
venience sample skews heavily female. Overall, roughly two thirds of respondents are
women. Nearly half of the overall sample self-identifies as Black and roughly 44% of the
sample reports an age younger than 40. Most respondents who self-identified as neither

Black nor White report membership in multiple racial groups.

While the modal respondent had some college, about 29% had a bachelor’s degree or
higher. Roughly half of respondents report working as paid employees, with many listing
their status as either looking for work or retired. Thirty-five percent of respondents report
annual income above $60,000. For comparison, in the 2025 CPS-ASEC, the share was
34% (U.S. Census Bureau, 2025)).

2.2  Survey design

The survey consists of four main blocks: an introductory block on beliefs about company
selectivity and desirability, two blocks on beliefs about discrimination, and a final con-
cluding block. All respondents are shown the first and final block, while each respondent

is shown either the second block or the third block with equal probability.

Block zero: Respondent characteristics [all respondents|. Before beginning the
survey, all respondents provide information on their demographic characteristics, employ-

ment status, and income.

Block one: Survey introduction [all respondents]. The survey begins with a
vignette about hiring at entry-level jobs. All respondents are asked the following ques-

tion.

In this survey, we're interested in understanding people’s perceptions of entry-
level jobs. Some examples of entry-level jobs include cashier, sales associate,
delivery driver, and customer service representative. Have you held an entry-

level job in the last 2 years? [Yes/No/Prefer not to answer/

In addition to soliciting information about the respondent’s background, this question is



meant to squarely frame the idea of an entry-level job in the respondent’s mind.

We then ask a series of questions on a five point |Likert| (1932)) scale about a randomly
selected set of five firms. This set is constructed by first drawing one of three well-
known “anchor” firms—KFC, Home Depot, or Coca-Cola—with equal probability. The
remaining four firms are chosen without replacement from a list of 161 firms that nests
the set of 108 firms studied in [Kline, Rose and Walters (2022)). For firms that may be
better recognized by their popular brands, we listed them alongside the firm name (e.g.,
Pep Boys for Icahn Enterprises, or Loft stores, Lane Bryant, Ann Taylor for Ascena Retail

Group).

A first set of questions probes the respondent’s beliefs about the selectivity and desir-

ability of entry-level jobs at these five firms:

In this section of the survey, we’'d like to understand your beliefs about the
hiring practices of five U.S. companies. We will ask you a series of questions
about the likelihood that individuals are contacted for a job interview, hired

for a job, and accept a job at these companies.

Respondents are then shown the following question, which asks them to rate the likelihood
of a high-school graduate applying to an entry-level job at each company successfully

passing an interview, which is our measure of perceived selectivity.

Consider a high-school graduate with 1-2 years of relevant experience who

has applied to an entry-level job.

Please indicate the likelihood that an applicant would be able to successfully

pass an interview with each of the following companies.

Responses are elicited for each of the five companies on a 5-point scale ranging from
“very unlikely” to “very likely.” Respondents also have the option to select “Don’t know

/ prefer not to answer” for each firm.

We then ask the likelihood that this high-school graduate would accept the job if offered

10



it, which is our measure of perceived desirability.

Please indicate the likelihood that this applicant would accept an entry-

level job at each of these companies, if offered one.

The survey subsequently branches into two arms, which are randomly assigned with
equal probability. The names arm asks a series of questions about the likely treatment
of distinctive names at the 5 firms. The conduct arm asks about the treatment of race,
sex, and age at these firms. In order to avoid priming, each respondent is exposed to only

one ari.

Block 2: Names arm [50% of sample]. The names arm measures the relative likeli-
hood that each firm would contact and hire applicants to an entry-level job with different

racially and gender-distinctive names. It begins by providing the following context:

Now suppose two equally qualified applicants apply to these same five com-
panies. As before, the applicants are both high-school graduates with 1-2
years of relevant experience, but the applications use different names.
Each name is either distinctively white or black and either distinctively male

or female.

Here are some examples of such names:
Distinctively black names: Lawanda and Reginald
Distinctively white names: Allison and Edgar
Distinctively female names: Charlotte and Ebony

Distinctively male names: Matthew and Tremayne

Respondents are asked about both race and gender in random order. The first question in
the names arm measures the relative likelihood that each firm would contact an applicant

to an entry-level job. For race, the question reads:

For each company, please indicate how much more likely you believe the com-
pany is to contact a job applicant with a distinctively [black/white] name

than an applicant with a distinctively [white/black] name.

11



Responses are elicited on a 5-point scale ranging from “much less likely” to “much more
likely,” along with a “Don’t know / prefer not to answer” option. Since the question is
predicated on the notion that the applicants are equally qualified, it arguably elicits what

respondents believe would result from a correspondence experiment.

The second question measures the relative likelihood each firm would hire an applicant.

For race, it reads:

For each company, please indicate how much more likely you believe the com-
pany is to hire a job applicant with a distinctively [black/white] name

than an applicant with a distinctively [white/black] name.

Responses are elicited using the same structure as the first question. See Appendix
[C] for an example of how both questions were presented to respondents on the survey

platform.

The questions for gender are analogous. To examine whether the order in which the
groups are presented is important, respondents are asked about the relative chances of a
Black vs. White applicant or White vs. Black applicant (and likewise a male vs. female
or female vs. male) with equal probability. We refer to the choice of group order as the

question’s framing.

Finally, for both race and gender, respondents are asked to rate their confidence in their
responses to the pair of questions, with answers ranging from “not at all confident” to

“extremely confident.”

Block 3: Conduct arm [50% of sample]. Instead of the names arm, half of respon-
dents were randomized into the conduct arm. In this block, we ask about discrimination
more broadly. For each type of discrimination (i.e., race, sex, or age), we randomly var-
ied the question’s framing by picking the potential target of discrimination (e.g., Black
or White workers) with equal probability. The question is structured for race as fol-

lows:

Please indicate how likely you think it is that each company below would

12



discriminate against [black/white] job seekers.

Responses are elicited on a 5-point scale ranging from “very unlikely” to “very likely,” as in
previous questions, alongside an opt-out option. Respondents also rate their confidence in
the same way as in the names arm. See Appendix [C]for an example of how this questions

was presented to respondents on the survey platform.

Respondents are also asked a variant of this question focused on gender and age discrim-
ination, where the group discriminated against either is younger or older (below/above
the age of 40), or male or female, chosen with equal probability in each case. The order

of the questions is random.

Block 4: Conclusion [all respondents]. To conclude the survey, we ask all respon-
dents two final questions tied to the labor economics literature on discrimination. The
first question elicits beliefs about the level of discretion that hiring managers possess.
The second is about whether discrimination has influenced the respondent’s job search.

The first question takes the usual Likert form:

At most companies, hiring decisions are made by individual managers. How-
ever, companies differ in the amount of oversight placed on these hiring de-
cisions. For each company, please indicate how likely you think it is that
managers can hire their preferred candidate without input from col-

leagues or superiors.

Finally, we asked respondents a simple yes/no question: “Have you ever put off applying
for a job out of fear of discrimination?”. This question is meant to probe whether the

respondent’s beliefs about discrimination have influenced their own search behavior.

3 A first look at the survey data

Respondents in our estimation sample demonstrated substantive engagement with the
survey. Figure [l reports the distribution of time spent on the survey. The median re-

spondent spent 8.1 minutes completing the questions, the 25th percentile was 5.8 minutes,
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and the 75th percentile was 12.0 minutes.

Figure 1: Distribution of survey completion times

30% 4 Median: 8.083 | P25:5.817 | P75:12.017
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Duration (in minutes)

Notes: This figure shows the distribution of time spent completing the survey for respondents in the final
analysis dataset. The analysis dataset applies several quality controls, including dropping respondents
who fail an attention check and respondents who straightline all responses to key questions. See section
for further details on the sample.

Respondents also report familiarity with entry-level jobs and express a reasonable degree
of confidence in their answers. Roughly 40% of respondents report having worked an
entry-level job in the past two years. Table[2] reports the distribution of self-assessed con-
fidence in answers to questions about the likely discriminatory behavior of five randomly
selected firms. For each question, less than a third of respondents reported being “Not
at all confident” or only “Slightly confident” in their answer. The share reporting “Not
at all confident” was lowest (2.6%) for the Discrimination Female (Conduct) question
and highest (4.8%) for the Discrimination Black (Contact) question pair, suggesting re-

spondents had stronger beliefs about relative patterns of firm gender discrimination than

racial discrimination.

In addition to eliciting confidence about their answers, we asked respondents who in-
dicated that at least one of the companies was likely to discriminate against Black job
seekers in either arm of the survey where they obtained the information supporting this

belief. Figure [2[ reports the information sources these respondents listed. The most com-
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Table 2: Summary of respondent confidence assessments

Measure Not at all confident Slightly confident Somewhat confident Very confident Extremely confident Missing
Discrimination Older (Conduct) 3.5 16.2 34.9 31.1 14.0 0.2
Discrimination Female (Conduct) 2.6 15.1 31.1 33.1 17.8 0.2
Discrimination Black (Conduct) 3.6 17.9 30.6 31.4 16.1 0.3
Discrimination Female (Contact) 4.3 22.0 35.5 26.5 11.5 0.3
Discrimination Black (Contact) 4.8 21.3 35.0 25.8 13.1 0.1

Notes: This table reports the distribution of respondents’ confidence assessments for the primary ques-
tions in the names and conduct arms. As discussed in Section confidence was assessed on a five
point scale after each question in the conduct arm and after each pair of questions (for contact and for
hiring likelihoods) in the names arm. Question text: How confident are you in your responses to the
[question/two questions| above?

monly reported sources of information were internet or social media, followed by personal

experience, and family and friends.

Figure 2: Information source underlying racial discrimination perceptions

100% 7
90%
80% 1
70% 1
60%
50% 1
40% 1

30%

Share of Respondents

20%

10% 1

0% -

Notes: This figure shows the distribution of reported sources of information about firm-level discrimi-
nation. This question was only asked of respondents who indicated a company was very or somewhat
likely to discriminate against Black job seekers in the conduct arm or indicated a company was much
more or somewhat more likely to contact / hire a job seeker with a distinctively White name (or much
less / somewhat less likely to contact / hire a job seeker with a distinctively Black name) in the names
arm. Question text: Your responses indicated that you think [company] is likely to discriminate against
Black applicants. What sources of information did you use to arrive at this conclusion?

A striking finding of the survey is that roughly one third of respondents report having put
off applying for a job out of fear of discrimination. Figure [3| breaks down answers to this

question by race and sex. Women are slightly more likely than men to report having been
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deterred from applying by discrimination. While a sizeable share of White respondents
state that discrimination has affected their job search behavior, Black respondents are

substantially more likely than White respondents to be deterred by discrimination.

Figure 3: Application deterred by fear of discrimination
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Notes: This figure reports the share of respondents who have ever been deterred from applying to a job
due to fears of discrimination. Panel A breaks down respondents by race and sex, while Panel B breaks
down responses by race and job search status. Question text: Have you ever put off applying for a job
out of fear of discrimination?

Another clear pattern, illustrated in the second panel, is that fear of discrimination is
elevated among current job seekers of all races. More than half of Black respondents

currently seeking a job state that fear of discrimination has deterred them from applying

to a job. Roughly one third of White job seekers report the same.

Having established that perceived discrimination influences reported labor market search
behavior, we now turn to examining beliefs about what sorts of discrimination are most
prevalent. Figure [d]summarizes responses to the two variants of the question about racial
discrimination from the survey’s names arm, with the version listing White names first

in panel A and the version listing Black names first in panel B.

When distinctively White names are contrasted with distinctively Black names, a large
share (27%) of respondents state that White names are much more likely to be contacted.
However, when Black names are contrasted with White names, only about 12% say

that Black names are much less likely to be contacted. Hence, there appears to be a
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Figure 4: Distribution of perceived contact discrimination

(a) Favor White vs. Black names (b) Favor Black vs. White names

Share of Responses
8
?
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Notes: This figure reports the distribution of companies’ perceived relative likelihood of contacting job
seekers with different racially distinctive names. Only respondents in the names arm were asked this
question. Panel A shows answers for the random subset of respondents asked about favoring White vs.
Black names, while panel B shows answers for those shown the opposite structure. Question text: Please
indicate how much more likely you believe the company is to contact a job applicant with a distinctively
[White / Black] name than an applicant with a distinctively [Black / White] name.

non-negligible asymmetry in how respondents interpret the Likert scale across these two

question framings.

Even larger asymmetries arise among variants of the conduct discrimination question
summarized in Figure[5] Respondents are skeptical of the idea that White job seekers are
discriminated against, with over half of respondents stating that such forms of discrimina-

tion are “very unlikely.” This view accords with evidence from the large correspondence

experiment analyzed by Kline, Rose and Walters| (2022), who fail to reject the null hy-

pothesis that no firms strictly prefer distinctively White to distinctively Black names.
Because most respondents hold this view, there turns out to be little usable variation
in this phrasing of the question. In contrast, conduct variants of the sex discrimination
and age discrimination questions have lower shares of respondents claiming that discrim-

ination is very unlikely and more who think discrimination is very likely, as shown in

Appendix Figures [AT] and [A2]

In our primary results, we combine framing variations of each question to extract as
much information as possible. This is accomplished by reversing the Likert scale across
question variants to make directions comparable, then pooling data for all variants. We

show below that firm-level beliefs are strongly correlated across question variants within-
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Figure 5: Distribution of perceived racial discrimination likelihood
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Notes: This figure reports the distribution of companies’ perceived likelihood of discriminating against
White job seekers (panel A) and against Black job seekers (panel B). Only respondents in the conduct
arm were shown this question, with the against White vs. against Black framing chosen at random.
Question text: Please indicate how likely you think it is that each company below would discriminate
against [White / Black] job seekers.

arm with one exception: Beliefs about firm discrimination “against White” job seekers
show no significant variation. We therefore use only the “against Black” framing to
measure beliefs about firm-level racial discrimination in the conduct arm. It will turn
out that beliefs are strongly correlated across the names and conduct arms as well, so we
also build pooled measures for each type of discrimination that combine the responses in

both arms.

Since the Likert scores are based on subjects’ interpretations of terms like “much more
likely” and “somewhat more likely,” it is plausible that not all respondents grade on
the same scale. The asymmetries in responses to question framings documented above
suggest further differences in scales across responses. Comparing the naive approach of
simply averaging Likert scores for each firm to the rank-ordered approaches developed
below allows us to examine sensitivity to respondent scale heterogeneity and potential

framing effects.

4 Aggregation methods

We consider two approaches to aggregating responses to the questions in the names and

conduct arms of the survey, as well as questions about firm selectivity and discretion. The
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first approach—Likert averaging—simply uses average responses on the 1-5 Likert scale
for each firm. This approach exploits all the cardinal information embedded in numerical
codings of Likert responses, but also relies on this common grading scale accurately
capturing beliefs across respondents. The second approach—Borda ranking—relaxes this
assumption by using only within-respondent ordinal comparisons as captured by Borda
scores. While this method is more flexible, the cost is that only relative comparisons across
firms are recovered, resulting in the loss of cardinal information about the intensity of

perceptions.

4.1 Likert averaging

The Likert averaging approach first codes responses on a 1-5 scale (e.g., “Very likely” —
5, “Very unlikely” — 1). When combining two framings of the same question, we reverse
the scale so that larger numbers always indicate more discrimination against the same
group. We then take firm-level averages of responses for each question, or, equivalently,
regress responses on a set of firm dummies using ordinary least squares (OLS). “Don’t
know / prefer not to answer” responses are excluded from the means. We refer to the
sample average response for firm j, which we denote by IA/]-, as the Likert score, and use

L; to denote the population average Likert score for firm j.

Although the Likert scores are easy to construct, using them to understand beliefs can be
challenging. Respondents may interpret the Likert options differently: a high-scoring firm
for one respondent may be low-scoring for another even if their beliefs about conduct are
identical. Even for the same respondent, the difference in beliefs about conduct between
“very unlikely” and “somewhat unlikely” may not be the same as between “somewhat
likely” and “very likely,” although this method assigns both comparisons the same unit

difference in scores.

These differences in grading scales across respondents and response categories generate
two problems. One is that grading scale variation induces noise that inflates the standard

errors on each firm’s ﬁj. A separate difficulty is that the units in which L; is measured
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rely on the Likert cardinalization, which can be difficult to interpret when grading scales

differ. The Borda scores help to address both of these difficulties.

4.2 Borda ranking

Borda (1784]) scores were introduced as a positional voting system based on rank-ordered
ballots that delivered global rankings. In our context, Borda scores are useful because
they leverage intra-personal comparisons of firm Likert ratings in a way that differences

out respondent-specific rating thresholds.

To formally define Borda scores, let ¢ index respondents and C; C {1,...,J} denote
respondent i’s choice set, which is randomly assigned with |C;| = 5. Write j =; k if
respondent ¢ ranks firm j strictly above firm £, meaning they assigned j a strictly greater
Likert rating than k, and j ~; k if ¢ is indifferent between them, meaning they assigned
them the same Likert response. Define the points that firm j receives in the comparison

with firm k for respondent i as

Note that ties yield half a point, while a strict win over another item yields a whole

point.

Recall that each choice set C; is comprised of a single anchor firm, drawn at random
from the set A, and four non-anchors drawn without replacement from the set N. The
Borda score is designed to measure the expected win rate of firm j against a randomly
selected opponent. For this to be a meaningful ranking metric, opponent strength should
be equalized across all firms. However, our survey design prevents anchors from facing
other anchors as opponents. To ensure anchors and non-anchors face opponents of equal
expected strength, we work with a version of the Borda score that measures each firm’s

win rate against a randomly selected opponent in N.

Some respondents decline to rate every firm in their choice set. Let & C C; denote the
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set of firms that respondent 7 rates. Let e;; = [(£&; NN) \ {j}| count the eligible non-
anchor opponents that respondent ¢ can compare with firm j. Absent item non-response,

e;j = |Cil = 1 — 1{j € N'}. Define the Borda score for firm j as

g Wik

- 1{jeN} N Nl —1{j e N} y iijeE ke(ENN)\[5}

B, =
J
o T AT >
Vv Vv
phantom self-tie rescaling 1:JEE;
-~ >
win rate

Thus, for each respondent ¢ rating all five firms, the number of pairwise comparisons
in which j could have been ranked above some non-anchor firm evaluates to 4 for an-
chors but only 3 for non-anchors. Respondents with item non-response contribute fewer

comparisons[]

The “win rate” term gives the share of times that respondents who could have ranked
firm j higher than some other non-anchor firm did so. The first term grants each non-
anchor a phantom self-tie, while the second factor rescales the win rate. This ensures
that, at the population level, anchors and non-anchors are both evaluated as averages

over exactly |[N| comparisons.

Borda scores can be viewed as relaxations of alternative methods commonly used to
analyze rank-ordered lists and survey responses such as the rank-ordered logit model
(Beggs, Cardell and Hausman, [1981; Hausman and Ruud, [1987; |Allison and Christakis,
1994; |Abdulkadiroglu et al., 2020; (Caldwell, Haegele and Heining} [2025). Logit methods
rely on ITA, an assumption often found to be violated in actual choice data (Davidson
and Marschakl, [1959; |Ballinger and Wilcox, [1997). In a context such as our survey, where
choice sets have been randomly assigned, ITA is the assumption that the probability of
ordering j higher than £ is independent of which other firms, besides j and k, are included

in the respondent’s choice set.

LOur main analysis drops respondents rating fewer than three firms. Consequently, every retained
respondent has e;; > 1 for each rated firm, which ensures the win rate is well defined. Roughly 10% of
retained respondents rate only three or four of their five firms for a given question (10.3% for the pooled
race measure and 10.1% for the pooled gender measure).
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Borda scores remain interpretable under a weaker condition known as strong stochastic
transitivity (SST), which can be thought of as a probabilistic version of transitivity. In
our setting, under SST if firm 5 is viewed as more discriminatory than firm k by the
average respondent, and firm k is likewise viewed as more discriminatory than [, then j
will be viewed as more discriminatory than [ on average as well. Appendix Section [D]
defines SST formally and shows that the population analogues of Borda scores recover
the correct ordering of firms by average beliefs when it holds along with other regularity

conditions.

4.3 Estimation

Both the estimated Likert scores ﬁj and the Borda scores Bj are unbiased for their pop-
ulation counterparts L; and B;, conditional on the realized pattern of item response and
under the assumption that non-response is unrelated to beliefs. They are also consistent
and asymptotically normal under standard regularity conditions as the number of re-
spondents grows large. We estimate their associated asymptotic standard errors V[L,]*/?
and V[Bj]l/ 2 analytically. Since the sampling variability in these standard error esti-

mates is asymptotically negligible, we treat V[ﬁj] and V[Bj] as known throughout our

analysis.

5 Average beliefs and disagreement

Having defined the Likert and Borda scores for firms, this section reports averages of
these scores across the firms in our survey. We also describe some measures of average
disagreement between respondents that summarize aspects of the data that average belief

measures mask.

5.1 Measuring averages and disagreement

Denote the average Likert score across firms in our sample by L = J = Z}Ll ﬁj and the

corresponding average Borda score by B = J~! ijl Bj. These estimates measure the
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average respondent’s beliefs about the average firm in our study, which we will denote by

pr = J1 ijl Liand pp = J! Z‘j]:l Bj, respectively.

It is also interesting to measure the extent to which respondents disagree about partic-
ular firms. Before discussing estimators, we first introduce some population metrics of

disagreement.

5.1.1 Disagreement estimands

Let Lr; and Lg/; denote the Likert ratings of two distinct randomly sampled respondents
who both rate firm j. The average mean absolute difference (AMAD) of the Likert
responses is

J
1
AMADy =~ ;E |Lg; — L] -

This quantity measures the average absolute difference, in Likert points, between two ran-

domly selected respondents evaluating the same firm, averaged equally across firms.

A corresponding AMAD measure of disagreement for the Borda ratings can be defined
in terms of firm pairs. Let wgj; and wgs;, measure the Borda points assigned to firm j
against firm k by two distinct randomly sampled respondents who both rate these firms.

The Borda AMAD is

J
1 1

AMADg := = E - g E |wrjr — wrjk| -
Jj:1 N|—1{j e N} v

This quantity measures the average absolute difference in pairwise Borda comparisons
between two randomly selected respondents evaluating the same pair of firms, where the

second firm in each comparison is restricted to the set of non-anchor firms.

Note that |w;;, — wi k| € {0,1/2,1}, with the value 1/2 resulting when one respondent

indicates firms 7 and k are tied and the other indicates a strict ordering. Define the tie
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share and the strict disagreement share as follows

=7 Z N = 1{] EN} > E[{Lgr; = Lax}],

keN\{s}

1< 1
=7 . lwrji — wrjk| | Wrike # 1/2, wrj, # 1/2]
J;|N|—1{]€N} Z ! ! I J

keN\{j}
While the tie share is an average feature of individual respondents’ comparisons, the
disagreement share is a feature of respondent pairs. A high tie share indicates the absence
of strong beliefs over the ordering of firms. A DS near 1/2 indicates a lack of consensus

among those respondent pairs who possess strong beliefs.

The following approximation decomposes the Borda AMAD into the tie share and dis-
agreement share:

AMADp ~ DS(1 —TS)>+TS(1 —-TS).

To understand this expression, consider a pair of randomly sampled respondents evalu-
ating the same pair of firms, and suppose each respondent ties the firms independently
with common probability T'S. Both respondents rank the firms strictly with probability
(1 —TS)?, in which case their comparison contributes a full point of disagreement with
probability DS; exactly one respondent ties with probability 27'S(1 — T'S), in which
case the comparison contributes half a point. Summing these contributions yields the
expression above. The approximation is exact when the probability of a tie is constant
across firm pairs. In our data, the discrepancies yield small overestimates of AM ADpg.
As the decomposition makes clear, in the absence of ties AM ADg would coincide with
the strict disagreement share D.S, and when T'S is large there are fewer opportunities for

strict disagreement over firm ranks, which mechanically depresses AM ADg.

The Likert and Borda AMADs are measured on different scales. A useful benchmark
that facilitates their comparison is to contrast each measure with its expectation under
uniform random ratings (URR): i.e., when each respondent independently chooses from

each of the five Likert options with equal probability. AM AD;, equals 1.6 under URR,
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while AMADpg is 0.48, the tie share is 0.2, and the disagreement share is 0.5. AMAD
values near these benchmarks indicate respondents’ beliefs are diffuse, while lower values
suggest a more concentrated distribution of Likert item ratings. Tie shares well above
0.2 indicate widespread indifference, while DS below 0.5 indicates directional agreement

among strict rankers.

Although we will tentatively interpret the AMADs and DS as capturing disagreement,
they could also reflect various sorts of measurement error. For example, gross errors in
clicking on the questions, a hasty reading of the question, or a generally erratic answer that
would be unlikely to be replicated if the respondent were to answer the same question
again, will tend to inflate each of the AMAD measures. Similarly, such errors would
push the disagreement share toward its benchmark of 1/2; implying our estimates of DS
understate consensus among strict rankers. On the other hand, independent measurement

errors in ratings would tend to decrease tie shares, which we will find are far above the

URR benchmark.

5.1.2 Disagreement estimators

To estimate these quantities we average across the relevant pairs of respondents. Let L;;
denote the rating of firm j by sample respondent i and define R; = {i : j € &} as the set
of respondents rating firm j. The scalar n; = |R,| gives the number of such respondents.

An unbiased estimator of AMADy, is

J N\ 1
j=

iERj i/ERj: i<

Let Rjrx C R; denote the set of respondents rating both firms j and &, and nj, = |R;y|

the number of such respondents. A consistent estimator of AM ADp is

4 ZkGN\{]} ZiERjk Zi’ERjk:i'<i |w7’]k - w2l3k|
j=1 ZkzeN\{j} (n§k>

AMAD, = ;
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Corresponding estimators of the tie share and strict disagreement share are

j i€R; ij — ik
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where S;, = {i € Rk : wyi # 1/2} is the set of respondents that offer a strict ordering
of firms j and k and s;;, = |Sjx| the number of such respondents. Firms with no eligible

pairs are omitted from the average.

For questions fielded under multiple framings, respondent pairs entering the disagreement
measures are restricted to the same framing. Pooled measures combining the conduct and
names arms likewise restrict pairs to the same arm. This prevents differences in mean

responses across framings and arms from contaminating the disagreement measures.

Since Am,;, A@B, and DS are all second order U-statistics, we compute their
respondent-clustered standard errors analytically from their Hajek projection (Van der

Vaart, 2000)). TS is a sample average to which traditional standard error formulas ap-

ply.

5.2 Results

Table [3| reports equally weighted average beliefs across the 164 firms in the survey as
measured by Likert and Borda scores for key outcomes. For the race discrimination
questions, there are 7,743 total responses in the conduct arm (where as noted in Section
we use only the “against Black” framing), roughly 15,200 each in the two questions
from the names arm, and 22,922 total responses for the pooled measure that combines
the names and conduct arms. Each of the three anchor firms receives roughly 1,500
responses for the pooled race measure, while the remaining 161 firms receive about 110

responses each.
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The number of unique respondents for each race discrimination question scales similarly.
As noted above, the number of responses is not five times the number of respondents for
each question because “Don’t know / prefer not to answer” answers are excluded from
both Likert and Borda calculations. For the pooled race measures, for example, there are
4.9 responses per respondent on average, implying respondents opted out of about 2.6%

of potential responsesﬂ

These sample sizes yield precise estimates of average beliefs about firm-specific racial
discrimination, as reflected in the small standard errors of both the average Likert and
Borda scores. Average Likert scores in the Conduct arm are 2.66, indicating that on
average firms are viewed as between neither likely nor unlikely and somewhat unlikely
to discriminate against Black job seekers. Average scores in the names arm are 3.4-3.5,
indicating a belief that firms slightly prefer White names on average. Average Borda
scores are near 0.5 by construction—the Borda means would be exactly 0.5 but for item

non-response and the anchor firm correction noted in Section [4.2]

Sample sizes for the gender discrimination questions behave similarly, except in the con-
duct arm where we combine the “against male” and “against female” framings. As a
result, the pooled gender discrimination outcome includes 30,477 responses and 6,251
distinct respondents. Each of the three anchor firms receives roughly 2,000 responses for
the pooled gender measure, while the remaining 161 firms receive about 145 responses
each. Likert responses suggest respondents believe the average firm prefers male job
seekers. Age discrimination is only probed in the conduct arm, where responses indicate

beliefs that firms favor younger workers on average.

The firm characteristics questions on desirability, selectivity, and manager discretion were
asked of all respondents and thus have similar sample sizes to the pooled gender discrim-
ination measure. As a result, average beliefs regarding these characteristics are measured

with greater precision.

Turning to respondent disagreement, the Discrimination Black (Conduct) question has a

2Firm-specific shares of “Don’t know / prefer not to answer” responses are reported in Table
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Table 3: Sample sizes, means, and disagreement by question

Sample Likert Borda
Avg Avg Tie  Disagree
Outcome Responses Respondents Score AMAD  Score AMAD  Share Share
Race
Discrimination Black (Conduct) 7,743 1,594 2.661 1.463 0.503 0.306 0.573 0.360
(0.027) (0.015) (0.001) (0.008) (0.009) (0.024)
Discrimination Black (Contact) 15,179 3,112 3.407 1.180 0.498 0.325 0.559 0.408
(0.016) (0.012) (0.001) (0.007) (0.006) (0.019)
Discrimination Black (Hire) 15,167 3,102 3.451 1.169  0.498  0.298  0.597 0.421
(0.016) (0.012) (0.001) (0.006) (0.006) (0.021)
Discrimination Black (Pooled) 22,922 4,706 3.154 1.275 0.499 0.319 0.564 0.397
(0.015) (0.010) (0.001) (0.005) (0.005) (0.016)
Gender
Discrimination Female (Conduct) 15,245 3,136 3.170 1.314  0.502 0.302 0.578 0.359
(0.022) (0.013) (0.001) (0.006) (0.006) (0.019)
Discrimination Female (Contact) 15,232 3,115 3.181 1.152  0.503  0.339  0.481 0.372
(0.015) (0.011) (0.001) (0.006) (0.006) (0.017)
Discrimination Female (Hire) 15,193 3,112 3.201 1.147  0.502  0.321  0.508 0.347
(0.015) (0.011) (0.001) (0.006) (0.006) (0.017)
Discrimination Female (Pooled) 30,477 6,251 3.176 1.234  0.502  0.321 0.529 0.364
(0.013) (0.009) (0.001) (0.005) (0.004) (0.013)
Age
Discrimination Older (Conduct) 14,594 3,004 3.253 1430 0498  0.342  0.505 0.390

(0.019) (0.011) (0.001) (0.007) (0.006) (0.018)

Firm characteristics

Firm Desirability 30,966 6,360 3.879 1238 0499 0355 0524 0.485
(0.011)  (0.009) (0.000) (0.003) (0.004) (0.007)
Firm Selectivity 30,806 6,391 2485 1238 0501 0342 0379  0.304
(0.010)  (0.007) (0.001) (0.003) (0.004)  (0.006)
Manager Discretion 30,298 6,210 3221 1440 0500  0.345 0491  0.398

(0.013) (0.007) (0.001) (0.003) (0.004) (0.007)

Notes: Each entry in the “Avg Score” column gives the equally weighted average score across all 164
firms. “AMAD” gives the average mean absolute difference measures defined in Section “Tie
Share” and “Disagree Share” give the objects T'S and D.S, which are also defined in Sectio The
Disagree Share averages over firms with at least one pair of strict rankers, which excludes three firms
for the Discrimination Black (Conduct) measure. Numbers in parentheses are analytical standard error
estimates clustered by respondent. The total number of responses is less than five times the number
of respondents because “Don’t know / prefer not to answer” responses are dropped from the analysis.
Responses are signed such that higher values indicate more perceived discrimination against the group
in the outcome title, or more desirability/selectivity/discretion for the firm characteristics questions.
“Conduct” refers to responses in the conduct arm, “Contact” and “Hire” refer to the two questions in
the names arm, and “Pooled” combines the conduct arm with the contact question in the names arm.

Likert AMAD of roughly 1.46, indicating that two randomly selected respondents eval-
uating the same firm differ by about 1.46 Likert points on average. This is only slightly
below the uniform random ratings benchmark of 1.6, indicating that respondents offered
highly diffuse answers to this question. The corresponding Borda AMAD of 0.31 is more
substantially below its URR benchmark of 0.48. Much of this gap is driven by ties: 57%

of pairwise comparisons result in ties, far above the URR benchmark of 0.2. However,
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respondents who strictly rank firm pairs disagree only 36% of the time, far below the 50%
benchmark. Thus, there seems to be greater agreement about firm ranks than levels, at
least among those respondents with strong beliefs. The contact and hiring versions of
the race questions have lower Likert AMADs and higher disagreement shares than the

conduct version of the question but similar Borda AMADs and tie shares.

The conduct version of the Discrimination Female question has a lower Likert AMAD
than the Discrimination Black (Conduct) question but a comparable Borda AMAD, tie
share, and disagreement share. The Likert AMADs and disagreement shares for the
remaining gender questions are generally smaller than those found for their race counter-
parts, however their Borda AMADs are higher, which is partially attributable to lower tie
shares. The age discrimination question exhibits a higher Borda AMAD than the other
conduct questions. Respondents are notably more willing to strictly rank firms on age

discrimination, though those who do so disagree at similar rates.

The Firm Desirability and Selectivity questions exhibit identical Likert AMADs of 1.24.
However, their Borda AMADs of 0.34-0.36 are among the highest of all questions. No-
tably, Firm Desirability has a disagreement share very near 1/2, suggesting respondents
issue largely idiosyncratic ratings of which firms are desirable. This finding may indicate
that respondents had difficulty parsing the intended revealed preference nature of this
question. In contrast, Firm Selectivity has the lowest disagreement share of all questions,

indicating relatively broad consensus among respondents with strong beliefs.

In sum, respondents exhibit substantial disagreement in firm beliefs when measured in
Likert points, in some cases approaching the level that uniform random ratings would
generate. The Borda comparisons suggest less diffuse beliefs about firm rankings. For
most questions, half or more of pairwise comparisons result in ties, indicating that respon-
dents frequently decline to rank firms. However, among those who do rank, disagreement
shares sit well below 1/2 for most discrimination questions, indicating partial consensus

about firm ordering.
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6 The covariance structure of average beliefs

This section studies the covariance structure of average beliefs about firms. We begin
by studying dispersion across firms in their Likert and Borda scores, which measures the
extent to which some firms are believed to be more biased than others. Then we study
the correlation between the average beliefs measured by different questions. Finally, we
estimate the correlation between the average firm beliefs of different subpopulations of

respondents.

6.1 Estimating Signal Variances

To summarize dispersion in average beliefs across firms, we will be interested in the signal

variances
J 1 J
g (Lj — pr)?, op= 7 ;(Bj — up)’.

These objects capture the variance in average beliefs that would result if we surveyed an
infinite population of respondents. The finite sample analogs of these variances will be bi-
ased up due to sampling uncertainty in the scores driven by the disagreement documented

in the AMAD measures of the previous section.

Unbiased estimators of the variances can be obtained by subtracting the sampling vari-

ances Vi; = V[L; — L] and V; = V[B; — B as follows

J

i(L—L ~ Vi), &33:%2((&—3) ~ Vi)

J=1

kl'—‘

While 62 and 6% are unbiased, sampling error can lead to negative estimates in finite
samples. To avoid such logical inconsistencies, we refine our variance estimates with a
correction proposed by |Katz (1961) that ensures the estimates are positive. This cor-
rection nudges noisy and small variance estimates up but collapses to the uncorrected
estimate when the variance is precisely estimated. Katz| (1961) shows that these shape-

constrained estimators are minimax and admissible under squared error loss. We use
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o2 and ¢% to refer to the corrected variance estimators for Likert and Borda scores,

respectively. Appendix [F] details their construction.

6.2 Dispersion results

Table {] reports estimates of the dispersion in Likert and Borda scores. The column
“Std Dev” reports the naive sample standard deviation of scores, while “Signal Std Dev”
reports the square roots 67, and 65 of the minimax variance estimates that account for
sampling error. The square of the ratio of the signal to the naive standard deviations
gives the reliability of the scores. A reliability of one would indicate that the firm scores
possess no sampling uncertainty, while a reliability of zero would indicate that the signal
variance is zero. The column “T-stat no signal” reports t-statistics from tests of the null

hypothesis that the true signal variance is zero.

Table 4: Variance of firm-level beliefs

Likert Borda
Signal T-stat Signal T-stat

Outcome Std Dev  Std Dev  Reliability no signal Std Dev Std Dev Reliability no signal
Race

Discrimination Black (Conduct) 0.319 0.240 0.566 6.133 0.078 0.066 0.729 8.704

Discrimination Black (Contact) 0.250 0.214 0.736 9.016 0.070 0.064 0.828 12.014

Discrimination Black (Hire) 0.241 0.204 0.718 8.778 0.067 0.061 0.824 11.579

Discrimination Black (Pooled) 0.262 0.235 0.806 11.557 0.070 0.066 0.885 15.453
Gender

Discrimination Female (Conduct) — 0.396 0.362 0.833 13.422 0.086 0.081 0.894 15.345

Discrimination Female (Contact) 0.398 0.377 0.898 15.459 0.099 0.094 0.905 16.799

Discrimination Female (Hire) 0.416 0.396 0.907 16.579 0.101 0.096 0.913 17.565

Discrimination Female (Pooled) 0.381 0.367 0.927 20.247 0.090 0.087 0.946 22.571
Age

Discrimination Older (Conduct) 0.248 0.195 0.621 6.920 0.056 0.046 0.673 7.771
Firm characteristics

Firm Desirability 0.142 0.106 0.563 5.914 0.038 0.032 0.679 8.101

Firm Selectivity 0.595 0.588 0.975 35.540 0.141 0.139 0.975 37.756

Manager Discretion 0.377 0.362 0.923 18.813 0.087 0.084 0.937 20.264

Notes: This table reports estimates of the dispersion of Likert and Borda scores for several survey
questions. “Conduct” refers to responses in the conduct arm, “Contact” and “Hire” refer to the two
questions in the names arm, and “Pooled” combines the conduct arm with the contact question in the
names arm. Columns labeled “Std Dev” report the square root of the sample variance of estimates.
“Signal Std Dev” reports the square roots 61 and dp of the Katz (1961)-corrected minimax variance
estimates that account for sampling error. “Reliability” is the squared ratio of “Signal Std Dev” to
“Std Dev”. “T-stat no signal” reports 6% /V[6%]%® and 6%/V[6%]%°, which allows a t-test of the null
hypothesis that the signal standard deviation is zero.

With Likert scores, accounting for sampling error yields modest reductions in the esti-
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mated standard deviations. The Discrimination Black (Conduct) scores are the noisiest,
with a reliability of only 57%, which is largely attributable to the fact that the sample
size for this question is roughly one half of that used for the contact questions. However,
the remaining Discrimination Black scores all have reliabilities exceeding 70%. The relia-
bilities of the Discrimination Female scores are generally higher, all exceeding 80%. The

Discrimination Older (Conduct) scores have a reliability of only 62%.

For each question, a t-test easily rejects the null hypothesis that the true signal standard
deviation is zero. The estimated signal standard deviations of Likert scores for the racial
discrimination questions range from 0.20 to 0.24, or roughly a fifth to a quarter of a Likert
point. The standard deviations associated with questions about sex discrimination are
higher, ranging from 0.36 to 0.40. The age discrimination question has a smaller standard

deviation of 0.20.

Interestingly, the question on firm desirability has the smallest signal standard deviation
of all measures. In contrast, the questions about firm selectivity and manager discretion
exhibit extremely large signal standard deviations, indicating widely dispersed average
beliefs about these firm characteristics. Remarkably, the firm selectivity measure has a
reliability of 98%, indicating trivially small standard errors on the Likert scores derived

from this question.

The Borda measures show similar patterns but the score reliabilities are generally higher,
particularly for the race questions. As with Likert scores, we can decisively reject the null
of zero signal variance in all cases. Signal variances are higher for sex discrimination than
race discrimination questions, and smallest for age discrimination. The firm desirability

measure exhibits the weakest signal, while firm selectivity exhibits the strongest.

As noted in Section [3] these results pool responses to the different framings of questions in
the names and conduct arm. Figure|A3|shows that firm-level beliefs are tightly correlated
when estimated in each framing separately with the exception of the conduct arm for
race discrimination. Table reports signal variances for each question and framing

separately. Consistent with the limited dispersion in responses documented in Section [3]

32



the signal variance is lowest for beliefs about discrimination against White workers in the

conduct arm, with the t-test of no signal failing to reject.

Average beliefs may reflect respondents’ impressions of industry-level patterns as opposed
to the conduct of specific firms. Table explores the role of industry in generating the
dispersion documented in Table[d] by computing the same statistics for industry-demeaned
Likert and Borda scores (to capture dispersion within-industry) and industry-average
scores (to capture between-industry variation). Industries are defined as two-digit SIC
codes and merged as the modal industry code for each firm’s establishments in the In-
foGroup Historical Datafiles (InfoGroup [2019), the same mapping used in Kline, Rose
and Walters (2024)E] For most questions, the within- and between-industry compo-
nents are comparable, although the signal standard deviation tends to be larger between-
industry. For beliefs about discrimination against Black workers elicited in the conduct
arm, for example, industry average beliefs capture 53% of the total variance in aver-
age firm beliefs. Between industry-variation is also important for beliefs about manager
discretion and selectivity. We explore industry-level beliefs about conduct further be-

low.

6.3 Correlation across questions

Figure [6] reports signal correlations of firm beliefs across questions. The lower triangle
of the Figure reports the estimated signal correlation of the Likert scores. The upper
triangle shows the correlation structure of the firm Borda scores. The diagonals show
the correlation between the Likert and Borda measures of beliefs for each question. As
described in the Appendix, these correlation estimates remove the influence of sampling
error by using an estimate of the covariance matrix of the noise between the two ques-

tions.

Despite the different scales on which the Likert and Borda estimators measure beliefs, the

correlation matrix turns out to be very nearly symmetric. This symmetry suggests the

3Industry assignments are reported in Table
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information content of Likert scores, which encode both interpersonal and intrapersonal
comparisons, agrees closely with that of Borda scores, which exclusively aggregate intrap-
ersonal comparisons. Indeed, the estimated signal correlations between Likert and Borda
scores reported on the diagonal of Figure [6] are approximately one in nearly all cases.
The only exception is Firm Desirability, which exhibits an estimated signal correlation of
0.93 between the Likert and Borda scores.

Figure 6: Correlation of firm-level beliefs across questions
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Notes: This figure reports the pairwise signal correlation in firm-level parameters across survey questions.
Parameters are signed such that more positive values indicate discrimination against the group in the
question label. Entries below the diagonal report the signal correlation in Likert scores. Entries above the
diagonal give the signal correlation in Borda scores. Entries on the diagonal give the signal correlation
between Likert and Borda scores for the same question. In all cases the denominators of these correlations
are formed using the (1961)-corrected minimax variance estimators described in Section For
question pairs that are never asked of the same respondent (e.g., questions in the names and conduct
arms) the sample covariance is used in the numerator. For covariances between pairs of questions asked of
the same individual, we subtract an analytical estimate of the sampling covariance from the numerator.
Finite-sample noise in the resulting correlation estimates can cause them to exceed one in absolute value.

Beliefs about racial discrimination are essentially perfectly correlated across questions.
Evidently, respondent beliefs about the overall discriminatory conduct of firms align
closely with their beliefs about the treatment of job applicants with racially distinctive

names—that is, what would be measured in a typical audit study—at both the contact
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and hiring stage. The same pattern is found among the sex discrimination questions,

which exhibit nearly perfect correlation as well.

Interestingly, the race and sex questions are only weakly correlated with each other.
In contrast, companies believed to discriminate against Black candidates are perceived
as being substantially less likely to discriminate against older candidates. Companies
believed to discriminate against women are thought to be less likely to discriminate

against older workers.

Firm desirability is not strongly correlated with measures of discrimination. However,
firms believed to exhibit the most selective hiring are believed to discriminate heavily
against Black and younger job seekers. Such firms are also believed to prefer men to
women, although the relationship is weaker. While selectivity logically introduces an op-
portunity for bias, the direction of the biases—favoring, for example, older over younger
workers—was not obvious ex-ante. These correlations suggest a belief that elite insti-
tutions are biased against less powerful groups that are more broadly disadvantaged in

American society.

Finally, firms believed to exhibit greater manager discretion are thought to exhibit less
discrimination against Black job seekers, women, and young workers. The strongest
correlate of perceived discretion is selectivity: the most selective firms are thought to
exhibit the least discretion, perhaps because hiring processes are believed to be more

standardized.

The strong negative relationship between perceptions of manager discretion and racial
discrimination is surprising in light of recent research indicating that discretion is an
important conduit through which bias arises (Hoffman, Kahn and Li, 2018} Kline, Rose
and Walters| [2022; Mocanu, 2022). One possibility is that these discretion-discrimination
correlations are driven by the strong negative correlation between discretion and selec-
tivity. Unfortunately, the partial correlation between beliefs about discrimination and
perceived discretion conditional on selectivity is fundamentally underidentified due to

the near perfect collinearity between discretion and selectivity.
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6.4 Correlation across subpopulations

Thus far, we have analyzed the properties of average beliefs under the tacit assumption
that there is a shared wisdom of the crowd. However, it is possible that views differ
systematically among respondents with different observed characteristics. For instance,
one might suspect that Black respondents have more information about racial discrim-
ination than White respondents, in which case the correlation in average beliefs about

racial discrimination across racial groups might be weak.

To investigate such hypotheses, we compute Likert and Borda scores separately for sub-
populations defined by demographic groups and answers to the questions about looking
for work and fear of discrimination. Table |5| reports estimates of the signal correlation in
beliefs across these groups. We also report tests of the null hypothesis that the beliefs of
the two groups have signal correlation equal to one along with tests of the more stringent
null hypothesis that the groups share identical average beliefs. Panel A contains results

for Likert scores, while panel B studies Borda scores/]

The first three columns of the table study beliefs about race discrimination. While we can
confidently reject that Likert scores are equal across Black and White respondents, their
signal correlation is estimated to be very close to one. A formal test of perfect correlation
fails to reject. This finding suggests that Black and White respondents differ only in the
mean or dispersion of their average beliefs as quantified by the Likert scores. Indeed,
Table shows that Black respondents have both higher scores on average, indicating
they believe the average firm is more likely to discriminate, and higher signal variance,
indicating greater dispersion in their average beliefs. The correlation across Black and
White respondents in Borda scores is similarly high, indicating strong agreement about
relative conduct across firms as well. The tests for equality of Borda scores reject, however,

providing further evidence of differences in the level of agreement across groups.

Beliefs about racial discrimination are strongly correlated between all the other subgroups

4 Appendix Table presents the raw correlations in estimated scores across groups without correction
for estimation error.
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Table 5: Cross-sample signal correlations

Discrimination Black (Pooled) Discrimination Female (Pooled)
Corr  CMD p-value Wald p-value Corr CMD p-value Wald p-value
Hy:p=1 Hy:0, =0, Hy:p=1 Hy:0, =10,

Panel A: Likert

Black vs White 0.996 0.470 0.002 1.001 0.476 0.396
Female vs Male 1.015 0.430 0.166 0.981 0.334 0.002
Looking for a Job vs Not 0.934 0.060 0.042 0.993 0.412 0.402
Feared Discrimination vs Not 1.003 0.602 0.002 0.988 0.170 0.044
Age >= 40 vs < 40 0.952 0.336 0.118 0.983 0.048 0.052
At Least Some College vs HS Diploma or less 0.897 0.250 0.152 0.953 0.088 0.012
Convenience vs Probability 0.932 0.206 0.152 0.981 0.180 0.138
Confident vs Not (Gender) 0.916 0.134 0.004 1.015 0.828 0.554
Confident vs Not (Race) 0.944 0.212 0.008 0.964 0.066 0.068
Panel B: Borda

Black vs White 0.954 0.314 0.002 1.000 0.488 0.454
Female vs Male 0.970 0.284 0.268 0.969 0.188 0.028
Looking for a Job vs Not 1.000 0.474 0.392 0.984 0.230 0.184
Feared Discrimination vs Not 0.989 0.412 0.402 0.991 0.490 0.396
Age >= 40 vs < 40 0.936 0.056 0.012 1.000 0.218 0.156
At Least Some College vs HS Diploma or less 1.018 0.728 0.400 0.992 0.540 0.008
Convenience vs Probability 1.022 0.534 0.524 0.990 0.302 0.272
Confident vs Not (Gender) 1.001 0.532 0.406 0.979 0.098 0.098
Confident vs Not (Race) 0.988 0.350 0.292 0.970 0.044 0.032
N 164 164

Notes: This table reports the correlation in beliefs across sample groups. Columns labeled “Corr” give
the estimated signal correlation in firm-level parameters across the two groups. Columns labeled “CMD
p-value” test for a perfect linear relationship between the scores in the two groups via Classical Minimum
Distance (CMD) estimation. Columns labeled “Wald p-value” evaluate the null hypothesis that the two
vectors of firm-level parameters are equal via a Wald test. Both tests rely on bootstrap p-values; see
Appendix [G] for details. Panel A uses Likert scores, while panel B uses Borda scores. Because the signal
correlation is estimated as the ratio of the sample covariance to the product of estimated signal standard
deviations, finite-sample noise can cause point estimates to exceed one.

considered as well. We cannot reject the null of perfect correlation of Likert and Borda
scores at the 10% level for any pair of groups with two exceptions. For Likert scores the
difference between those looking for a job vs. not has a p value 0.06. For Borda scores,
the estimated signal correlation in beliefs between those under vs. over age 40 is 0.936
(p = 0.056). In many cases, such as for men and women or those with some college vs. a
high school degree or lower, we cannot reject perfect equality of the scores. Reassuringly,
we also cannot reject that beliefs are equal in the convenience and probability samples,
which suggests the information encoded in the Likert and Borda scores is not especially

sensitive to the method used to sample respondents.

The last three columns of Table [b| repeat this exercise for sex discrimination. Here,

signal correlations are indistinguishable from one at the 5% level across all groups for
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both Likert and Borda scores except for the under vs. over 40 age split for Likert and
the confident vs. not (Race) split for Borda. However, the Wald tests provide strong
evidence that Likert scores are not identical across sexes, educational attainment, fear
of discrimination, and age. For Borda, the tests indicate that scores differ across sex,
education groups, and race confidence levels. This finding again signals that the location
and scale of beliefs can differ across groups without meaningfully affecting firm rankings

in scores.

7 Which firms are thought to discriminate?

We now turn to listing some of the firms that are thought to have the strongest preferences
over race and sex. With J = 164 firms, the standard errors for any particular firm’s Likert
score or Borda score will generally be non-trivial. We therefore use shrinkage estimators
when reporting collections of firm-level estimates. We follow the recommendation in
Walters| (2024) and use an estimator that allows the distribution of latent parameters to

depend on the precision of their estimates. See Appendix Section [E] for details.

In what follows, we report beliefs about firms whose shrunk Borda scores B} are among
the top 25 or bottom 25 of those estimated. We then move on to assessing industry

average scores.

7.1 Top / bottom 25 firms

Figure [7] reports shrunk Likert and Borda scores for racial discrimination using the out-
come pooling the names and conduct arms. The non-monotonicities in the L] series
reflect differences in the rankings of the shrunk Likert and Borda scores. While such rank
disagreements are common, their magnitude is generally quite small, typically consisting

of a swap in adjacent ranks. Estimates for each firm in the sample are reported in Table

(A8l

The firms thought least likely to discriminate against Black job seekers are Taco Bell,
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Figure 7: Top/bottom 25 firms by perceived discrimination against Black job seekers
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Firm (sorted by Borda EB)

Notes: This figure reports the top and bottom 25 firms ranked by their perceived likelihood of discrim-
inating against Black job seekers according to their shrunken (EB) Borda scores, or B}. The outcome
pools responses to both versions of the race question in the conduct arm and both framings of the contact
question in the names arm, as in “Discrimination Black (Pooled)” in Table 4] For comparison, the figure
also reports shrunken Likert scores, or L}. Firms on the right-hand side of the figure are perceived as

more likely to discriminate against Black job seekers. Estimates for each firm in the sample are reported
in Table

McDonald’s, and KFC. In contrast, respondents believe JPMorgan Chase, Lockheed Mar-
tin, and Republic Services are the most likely to discriminate against Black job seekers.
The difference in Likert scores between the top and bottom two firms is about 1. The
difference in Borda scores across the top and bottom firms is roughly 0.32, indicating
the top firm is 32 percentage points more likely than the bottom firm to be rated by the

typical respondent as more discriminatory than a randomly selected non-anchor.

Figure |8 reports corresponding Likert and Borda scores for gender discrimination. Re-
spondents believe that Ulta Beauty, Victoria’s Secret, and Estée Lauder strongly favor
women while Goodyear Tire & Rubber, O'Reilly Automotive, and AECOM strongly fa-
vor men. Here, the magnitude of the difference in average Likert scores between the top
and bottom firm pairs is about 1.8 points. The difference in Borda scores is about 0.44,
implying the firms that favor men most are 44 percentage points more likely to be rated
by the typical respondent as favoring men more than a randomly selected non-anchor

firm.
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Figure 8: Top/bottom 25 firms by perceived discrimination against female job seekers
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Notes: This figure reports the top and bottom 25 firms ranked by their perceived likelihood of discrimi-
nating against female job seekers according to their shrunken (EB) Borda scores, or B?. For comparison,
the figure also reports shrunken Likert scores, or L7. The outcome pools responses to both versions of the
gender question in the conduct arm and both framings of the contact question in the names arm, as in
“Discrimination Female (Pooled)” in Table Firms on the right-hand side of the figure are perceived as
more likely to discriminate against female job seekers, while firms on the left-hand side are perceived as

more likely to discriminate against male job seekers. Estimates for each firm in the sample are reported
in Table

Figure 9: Top/bottom 25 firms by perceived discrimination against older job seekers

4.0 - 0.69

3.5 - 0.56

- 0.43

Likert Score (EB)
b
1

2.5 - 0.30

20 -®- Likert Score - 0.16

-A- Borda Score

2 @ @ Q P& <J > @ S < Q
& ,beé@ee oxi,boo\o BN rz}OO«Q FosoS \\ *O\\ @0 O P oQg,@ PR on (‘\CP% o N \@ b@ +b“’“ &Q) < &
N

>

Q'

= P PP > o & P A oé RN o PG (<4

. £ S S
ST &N ¥ S ELSL & & R
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Notes: This figure reports the top and bottom 25 firms ranked by their perceived likelihood of discrimi-
nating against older job seekers according to their shrunken (EB) Borda scores, or B7. For comparison,
the figure also reports shrunken Likert scores, or L7. The outcome pools both versions of the age ques-
tion in the conduct arm. Firms on the right-hand side of the figure are perceived as more likely to
discriminate against older job seekers. Estimates for each firm in the sample are reported in Table
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Finally, Figure [J] reports perceptions of firms’ age preferences. Consistent with lower
overall agreement across respondents about age discrimination, the dispersion in beliefs
is more muted here, as evidenced by the small jump in scores between the bottom and

top 25 firms.

The two firms believed to favor young workers most are Foot Locker and Ulta Beauty,
while the two that favor older workers most are Laboratory Corp. of America and JP-
Morgan Chase. The gap in Likert and Borda scores between the top and bottom firms is

comparatively small—roughly 0.54 and 0.21, respectively.

7.2 Industry-level beliefs

As noted in Section a large share of the variation in Likert and Borda scores across
firms can be captured by variation in industry-average beliefs. Figure [10| examines the
structure of beliefs across industries by plotting EB estimates of average Likert and Borda
scores for firms in major industry categories. Panel A studies beliefs about discrimina-
tion against Black workers using the same data underlying Figure [7]] Panel B studies
discrimination against Female workers using the data from Figure [§l Finally, panel C

studies age discrimination using the data from Figure [0

Industry-average beliefs about discrimination against Black workers exhibit non-trivial
dispersion, but less than was found across firms. The sector where firms are believed least
likely to discriminate against Black workers is the eating / drinking sector, which has an
average Likert score about three quarters of point below the banks / securities sector,
where workers believe firms are most likely to discriminate against Black workers. The
difference in Borda scores across the top / bottom industries is also non-trivial. Compared
to a random firm, a firm in the eating / drinking sector is roughly 20 percentage points
less likely to be ranked as more discriminatory than a firm in the banks / securities sector.
Ranking industries by Borda scores and Likert scores also roughly agree, although there
are some cases of non-monotonicity. Notably, the auto sector, which exhibited the largest

contact gaps in Kline, Rose and Walters| (2024)) receives a middling score here under both
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Figure 10: Distribution of industry-average beliefs
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Notes: This figure reports industry-average beliefs ranked by their shrunken (EB) Borda scores, or B,
and shrunken Likert scores, or L}, for race, gender, and age. The outcome is the same as in Figure E 3
and [0} but averaged by industry. Industries are defined as two-digit SIC codes and merged as the moda
code for each firm’s establishments in the InfoGrald Historical Datafiles (InfoGroup) [2019)), the same
mapping used in [Kline, Rose and Walters| (2024]). See Table |[A§| for assignments.




the Borda and Likert rankings.

Beliefs about gender discrimination at the industry level show more dispersion than beliefs
about race discrimination. The sectors where firms are judged least likely to discriminate
against women are general merchandise, eating / drinking, and apparel stores. The
eating/drinking establishments ranking is broadly consistent with the matched-pair audit
evidence of Neumark, Bank and Van Nort| (1996), who find that women are preferred at
lower-price restaurants of the sort that are considered in our survey. The auto sector,
electric / gas utilities, and manufacturing are thought to be the most favorable to men.
The gap in average Likert scores between the top and bottom industries is about 0.9
points, while the gap in EB Borda scores is roughly 24 percentage points. As they did

for race, Borda and Likert scores closely agree on the industry ranking.

Average beliefs about age discrimination across industries show less dispersion than for
race and gender but exhibit intuitive patterns. Sectors such as apparel, home furnish-
ings, and eating and drinking are thought to favor younger workers, while banks and
securities, wholesale trade, and health and engineering services are thought to favor older

workers.

7.3 Within-industry deviations

Section also established that a meaningful share of the variation in Likert and Borda
scores across firms persists within industry. Figure [11| reports the top/bottom 25 firms
ranked by the deviation of beliefs from their industry’s average. As in Figure [10] panel
A studies race discrimination, panel B studies sex discrimination, while panel C studies

age discrimination using the same data as Figure [9

Compared to their industry peers, Nordstrom, Republic Services, and Ascena Retail
Group (i.e., Ann Taylor / Loft) are thought to be most likely to discriminate against
Black workers, while UPS, Waste Management, and State Farm are thought to be least
likely. AECOM, Dick’s Sporting Goods, and Philip Morris are viewed as most likely to

favor men, while the three firms thought most likely to favor women relative to their
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Figure 11: Top/bottom 25 firms by within-industry deviations in beliefs
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Firm (sorted by Borda EB within-industry deviation)

Notes: This figure reports within-industry beliefs (deviations from the industry mean) ranked by their
shrunken (EB) Borda scores, or B}, and shrunken Likert scores, or L%, for race, gender, and age. The
outcome is the same as in F1gure|’_7|,7l 8l and [9] but industry-level averages are subtracted from each firm’s
estimate. Industries are defined as two-digit SIC dddes and merged as the modal code for each firm’s
establishments in the InfoGroup Historical Datafiles (InfoGroup) 2019), the same mapping used in
Rose and Walters| (2024). See Table |A8|for assignments.




industry are Ulta Beauty, Estée Lauder, and Bed Bath & Beyond. Finally, Alphabet
(Google), Ulta Beauty, and Waste Management show relative within-industry preference
for younger workers, while Ascena, Laboratory Corp, and Republic Services show the

opposite.

8 Comparing beliefs to an experiment

In this section, we examine whether the average beliefs of respondents align with exper-
imental evidence on the conduct of particular firms. For this purpose, we use the large
scale correspondence experiment described in |Kline, Rose and Walters| (2022), which sent

up to 1,000 resumes to each of 108 Fortune 500 companies.

We will focus our attention on the 97 of those 108 companies studied in Kline, Rose and
Walters| (2024), which had enough employer responses to compute reliable measures of
proportional contact gaps between applications with different signaled characteristics. For
example, the proportional race contact gap measures the difference in log contact rates
between applications with distinctively White and distinctively Black names. |Kline, Rose
and Walters (2024)) document that roughly half of the variation in these proportional gaps

is between industry.

Denoting the estimated gaps by éj, we consider linear models of the form
éj = 50 + ﬁlSj + 52Xj + €j

where S; denotes either the Likert score L; or the Borda score B;, and X; are controls
such as industry dummies or other measures of beliefs for firm j. The parameter (;
can be interpreted as a semi-elasticity giving the percent change in contact gap expected

from a unit increase in the relevant score. When industry fixed effects are included, [,

measures alignment between beliefs and contact gaps within industry.

To estimate (31, we replace the unknown Likert and Borda scores with their empirical

proxies L; and B; and fit errors in variables (EIV) regressions (Fuller, [1987) using the
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variance estimators described in Section to estimate the reliability of each proxy gj.
One can think of these EIV regressions as jackknife IV estimators where a set of firm
dummies are the instruments used to address the measurement error in Sj (Devereux,
2007). As|Chen, Gu and Kwon| (2025) emphasize, EIV regression estimates are robust to

arbitrary correlation between the standard errors and the underlying signals.

The expert forecasting literature (DellaVigna and Pope, 2018; DellaVigna, Pope and
Vivalt, 2019) often finds that some individuals have a greater ability to forecast exper-
imental outcomes than others. We explore heterogeneity by estimating (; in distinct
subpopulations of respondents. Our use of the Katz (1961) estimator of variance &%
ensures the bivariate EIV tests are always computable, even in subpopulations with low

signal strength.

8.1 Forecasting racial contact gaps

Panel A of Table[6]shows results for Black-White proportional contact gaps. For reference,
the mean gap in the experiment is 9.5 log points (i.e., 0.095), indicating that distinctive

White names were contacted about 10% more often than distinctively Black names.

Columns (1) and (5) reveal that beliefs about racial discrimination are insignificantly re-
lated to firm-level racial contact gaps. Controlling for industry fixed effects substantially
increases the estimated EIV coefficient. Columns (2) and (6) reveal a positive relation-
ship for both the Likert and Borda based measures of beliefs, significant at the 5 and
10% level, respectively. By the Frisch-Waugh-Lovell theorem, the difference between the
coefficients with industry fixed effects and those omitting them as controls is attributable
to the between-industry relationship between beliefs and contact gaps. Evidently, aver-
age industry-level beliefs about racial discrimination are negatively correlated with racial

contact gaps in the experiment.

As noted in Section [6.3] beliefs about firm discrimination are strongly related to perceived
selectivity. Columns (3) and (7) examine whether the weak predictive power of beliefs for

racial contact gaps is due to a belief that selective firms are more discriminatory. These
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Table 6: Experimental measures of discrimination vs. average beliefs

Likert Borda
(1) (2) (3) (4) (5) (6) (7) (8)

Panel A: Race
Discrimination Beliefs -0.007  0.196 0.351 0.751  -0.082  0.546 0.833 2.054
(0.065) (0.095) (0.152) (0.299) (0.226) (0.327) (0.433) (0.705)
Selectivity Beliefs -0.181  -0.375 -0.535  -1.220
(0.065) (0.145) (0.215) (0.419)

Panel B: Gender
Discrimination Beliefs  0.148 0.126 0.159 0.132 0.563 0.598 0.629 0.623
(0.057) (0.060) (0.056) (0.064) (0.229) (0.253) (0.225) (0.268)

Selectivity Beliefs -0.043  0.034 -0.174  0.203
(0.046)  (0.069) (0.200) (0.321)
Industry FE X X X X

Notes: This table reports Errors-in-Variables (EIV) regressions of experimental log contact gaps for
race (panel A) and gender (panel B) on Likert and Borda scores. All columns pool responses from the
names and conduct arms recoded so that larger values indicate higher perceived contact/conduct gaps.
Appendix Table shows results separately for the names and conduct arms. Columns (1) and (5)
include no additional controls; columns (2) and (6) add two-digit industry fixed effects; columns (3) and
(7) control for selectivity beliefs, which are treated as error ridden with known reliability; columns (4) and
(8) include both industry fixed effects and selectivity beliefs. The EIV treats the regressor as measured
with error; the measurement-error variance supplied to the estimator equals the sample variance of the
observed regressor minus the Katz (1961)-corrected estimate 6% of its signal variance.

specifications account for measurement error in both the discrimination and selectivity
beliefs using a multivariate extension of the Katz (1961) procedure described in Appendix
[Fl Conditioning on perceived selectivity raises the coefficients on discriminatory beliefs,
yielding statistical significance at the 5% level for the Likert score and at the 10% level for
the Borda score. Finally, columns (4) and (8) condition on both industry and selectivity

beliefs. This yields the largest coefficients on discriminatory beliefs, both of which are

significant at the 5% level.

It is possible that respondents infer racial discrimination from a firm’s workforce compo-
sition, in which case our belief measure would reflect beliefs about Black representation
rather than independent beliefs about discrimination. Appendix Table [Af] shows that
firms in 3-digit NAICS industries with a higher share of Black workers are believed to be
less likely to discriminate against Black Workersﬂ A 10 percentage point increase in the

industry Black share is associated with a 0.15 to 0.25 point decrease in average Likert

5This exercise merges industries to firms at the NAICS3 level to provide a more granular measure of
composition and because the EEOC data used is reported for NAICS codes. The merge is still based on
modal establishments in the InfoGroup Historical Datafiles (InfoGroup, 2019)).
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scores, for example, depending on how industries are weighted. Nevertheless, Appendix
Table shows that controlling for industry race shares has negligible effects on our (;

estimates, leaving them close to zero and statistically insignificant.

8.2 Forecasting gender contact gaps

Panel B of Table [0 reports the results for gender discrimination. For reference, the overall
gender contact gap is -0.6 log points, which is statistically indistinguishable from zero. In
contrast to the earlier findings for racial discrimination, columns (1) and (5) show that
the estimated value of 3; for gender discrimination is distinguishable from zero with both

the Likert and Borda measures.

Columns (2) and (6) show that the estimated values of 5 are remarkably insensitive
to the inclusion of industry fixed effects. The general insensitivity of the EIV point es-
timates to industry fixed effects suggests that respondent beliefs predict both industry
average gender contact gaps and firm-specific variation in contact gaps within industries.
Controlling for selectivity beliefs likewise has little effect on estimates of ;. This di-
minished sensitivity reflects the earlier finding in Figure [6] that beliefs regarding gender

discrimination are only weakly related to perceived selectivity.

Appendix Table [A6] shows that respondent beliefs about gender discrimination are sys-
tematically related to the female share of entry-level employees in each firm’s 3-digit
NAICS industry. A 10 percentage point increase in the industry female share, for exam-
ple, is associated with a 0.13 to 0.15 decrease in the firm’s Likert score, indicating a shift
towards stronger perceived preferences for women. Appendix Table shows that once
we control for the industry-level female share of either all workers or front-line workers,

our estimates of 5, fall by a half to a third and are no longer statistically significant.

8.3 Heterogeneity across sub-samples

We showed in Table [5 that beliefs are nearly perfectly correlated across sample splits

such as race, gender, or age. Given this finding, there is little reason to expect the EIV
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results in Table [6] to differ across groups except in the scale of the coefficients. Figure
reports regressions of contact gaps on beliefs for the same sub-samples considered earlier.

The estimated coefficients differ significantly across groups in very few cases.

8.4 Perceived discretion, selectivity, and contact gaps

Section established that perceptions of discrimination against Black and, to a lesser
extent, female job seekers are correlated with perceptions of employer selectivity and
discretion. We now study the extent to which experimental contact gaps track these

beliefs.

Table [7] shows that both perceived selectivity and perceived discretion seem to predict
racial contact gaps but in directions opposite to those predicted by respondent beliefs
about racial discrimination. Firms thought to be more selective have smaller racial
contact gaps, while firms thought to exhibit the most hiring discretion exhibit larger
racial contact gaps. Controlling for industry fixed effects weakens the magnitude of the
estimated relationships but leaves the sign of the estimated relationships unaltered. Ev-
idently, a substantial amount of racial discrimination takes place at firms believed to be

unselective.

Gender contact gaps are insignificantly related to beliefs about selectivity and discretion.
Conditioning on industry fixed effects yields similar conclusions, though Likert discretion
scores become significant negative predictors of gender contact gaps, implying a pref-
erence for women. Borda scores point towards the same preference but are statistically
insignificant. Selectivity is generally unrelated to gender preferences regardless of whether

industry controls are included.

9 Conclusion

Though firms devote considerable effort to cultivating favorable reputations, our analy-

sis suggests the public believes many large employers engage in biased (and potentially
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Table 7: Contact gaps, perceived discretion, and perceived selectivity

Likert Borda

(1) (2) (3) (4) (5) (6) (7) (8)
Panel A: Race

Selectivity -0.053  -0.017 -0.207  -0.095
(0.027) (0.041) (0.110) (0.182)
Discretion 0.114 0.049 0.432 0.160
(0.038) (0.135) (0.167) (0.550)
Panel B: Gender
Selectivity -0.017  0.009 -0.021  0.113
(0.046) (0.067) (0.199) (0.313)
Discretion -0.043  -0.347 -0.079  -0.791
(0.070) (0.146) (0.315) (0.692)
Industry FE X X X X

Notes: This table reports Errors-in-Variables (EIV) regressions of contact gaps on Likert and Borda scores
for firm-level beliefs about selectivity and hiring discretion. The EIV treats the regressor as measured
with error; the measurement-error variance supplied to the estimator equals the sample variance of the
observed regressor minus the Katz (1961)-corrected estimate 6% of its signal variance. Each entry in the
table is the coefficient on either selectivity or discretion beliefs from separate regressions of either race or
gender contact gaps on beliefs. Panel A studies race contact gaps, while panel B studies gender contact

gaps.
illegal) recruiting practices. These beliefs are widely held but diffuse: average beliefs are
similar across demographic groups, yet individual respondents frequently decline to rank
firms’ relative conduct, and those who do disagree with one another over a third of the

time.

Average beliefs about gender discrimination align closely with gender contact gaps in a
large-scale correspondence experiment. In this sense, gender discrimination appears to be
an open secret. Beliefs about racial discrimination are more weakly related to racial con-
tact gaps, approaching statistical significance only within industry or after conditioning
on beliefs about firm selectivity. While recent research points to manager discretion as an
important mediator of sex and race discrimination, perceived discrimination is inversely
related to average beliefs about manager discretion. Instead, respondents tend to believe

the most selective firms are the most biased.

A large share of respondents report having put off applying for a job out of fear of

discrimination. The substantial inter-respondent disagreement we document raises the
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possibility that views about bias are inaccurate in a substantial share of individual cases.
Little is known about the psychic and economic costs of mistakenly inferring bias where
it does not exist, or of failing to recognize bias where it does exist. Quantifying these

costs is an important priority for future research.
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Appendix A: Additional figures

Figure A1l: Distribution of perceived gender discrimination likelihood

(a) Against male (b) Against female
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Notes: This figure reports the distribution of companies’ perceived likelihood of discriminating against
male job seekers (panel A) and against female job seekers (panel B). Only respondents in the conduct
arm were shown this question, with the against female vs. against male framing chosen at random.
Question text: Please indicate how likely you think it is that each company below would discriminate
against [male / female] job seekers.

Figure A2: Distribution of perceived age discrimination likelihood

(a) Against younger (b) Against older
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Notes: This figure reports the distribution of companies’ perceived likelihood of discriminating against
younger job seekers (panel A) and against older job seekers (panel B). Only respondents in the conduct
arm were shown this question, with the against younger vs. against older framing chosen at random.
Question text: Please indicate how likely you think it is that each company below would discriminate
against [younger / older] job seekers.
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Figure A3: Correlation in beliefs across question framings

Debiased Correlation
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Notes: These figures report debiased correlation in Likert (panels A and B) and Borda (panels C and
D) scores across randomized framings of the contact, hiring, and conduct questions. Correlations are
computed by estimating firm-level scores for each framing separately and dividing their sample correlation
by the square root of the product of debiased variances. Scores are reversed in one framing, so that a
correlation of 1 indicates perfect alignment of firm-level beliefs across the two framings.
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Figure A4: Experimental measures of discrimination vs. beliefs, by subgroup

(a) Likert, Race (b) Likert, Gender
(c) Borda, Race (d) Borda, Gender
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Notes: These ﬁgures report Errors-in-Variables (EIV) regressions of experimental log contact gaps on
corresponding beliefs for various subsamples. The specifications and estimators are identical to columns
(1) and (2) of Table [|for panels A and B and columns (5) and (6) for panels C and D, except the sample
is restricted to the group listed on the y-axis. The A note on the graph reports the difference in EIV
coeficients between the subgroups along with its standard error. Panel A uses Likert scores for race
beliefs and contact gaps, while panel C uses Borda scores. Panels B and D do the same for gender beliefs

and contact gaps.
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Appendix B: Additional tables

Table Al: Signal variances of firm-level beliefs across question framings

Likert Borda
Signal T-stat Signal T-stat
Outcome Std Dev  Std Dev  Reliability no signal Std Dev Std Dev Reliability no signal
Race
Discrimination Black (Contact) 0.250 0.214 0.736 9.016 0.070 0.064 0.828 12.014
Discrimination Black - Black Wording (Contact) 0.335 0.283 0.714 8.782 0.090 0.079 0.777 10.388
Discrimination Black - White Wording (Contact) 0.229 0.150 0.429 4.476 0.065 0.052 0.622 6.657
Discrimination Black (Hire) 0.241 0.204 0.718 8.778 0.067 0.061 0.824 11.579
Discrimination Black - Black Wording (Hire) 0.331 0.278 0.706 8.783 0.085 0.074 0.770 9.997
Discrimination Black - White Wording (Hire) 0.210 0.124 0.352 3.576 0.062 0.049 0.615 6.511
Discrimination Black (Conduct) 0.319 0.240 0.566 6.133 0.078 0.066 0.729 8.704
Discrimination Black - Black Wording (Conduct) 0.319 0.240 0.566 6.133 0.078 0.066 0.729 8.704
Discrimination Black - White Wording (Conduct) 0.181 0.034 0.036 -1.755 0.032 0.010 0.098 0.284
Gender
Discrimination Female (Contact) 0.398 0.377 0.898 15.459 0.099 0.094 0.905 16.799
Discrimination Female - Male Wording (Contact) 0.390 0.352 0.815 10.681 0.101 0.092 0.820 11.467
Discrimination Female - Female Wording (Contact) 0.448 0.411 0.842 11.940 0.109 0.100 0.841 12.692
Discrimination Female (Hire) 0.416 0.396 0.907 16.579 0.101 0.096 0.913 17.565
Discrimination Female - Male Wording (Hire) 0.414 0.377 0.831 11.139 0.100 0.091 0.828 11.569
Discrimination Female - Female Wording (Hire) 0.455 0.420 0.850 12.487 0.111 0.102 0.853 13.426
Discrimination Female (Conduct) 0.396 0.362 0.833 13.422 0.086 0.081 0.894 15.345
Discrimination Female - Male Wording (Conduct) 0.367 0.308 0.706 8.239 0.081 0.071 0.781 9.052
Discrimination Female - Female Wording (Conduct) — 0.473 0.430 0.826 12.143 0.106 0.098 0.856 13.104
Age
Discrimination Older (Conduct) 0.248 0.195 0.621 6.920 0.056 0.046 0.673 7.771
Discrimination Older - Younger Wording (Conduct) — 0.393 0.330 0.706 8.514 0.097 0.087 0.806 11.386
Discrimination Older - Older Wording (Conduct) 0.328 0.252 0.592 6.966 0.079 0.064 0.660 8.073

Notes: This table reports estimates of the dispersion of Likert and Borda scores for each framing of
key questions in the names and conduct arms. “Black wording” indicates that Black workers were
the disfavored group in the question, and analogously for “White wording,” “Female wording,” etc.
Columns labeled “Std Dev” report the square root of the sample variance of estimates. “Signal Std
Dev” reports the square root of asymptotically unbiased estimates of the variances of scores, or ¢;, and
o, respectively. “Reliability” is the squared ratio of “Signal Std Dev” to “Std Dev”. “T-stat no signal”
reports 62 /V[62]%% and 6% /V[6%]%®, which allows a t-test of the null hypothesis that the signal standard
deviation is zero.
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Table A2: Within- vs. between industry variance of firm-level beliefs

Likert Borda
Signal T-stat Signal T-stat

Outcome Std Dev  Std Dev  Reliability no signal Std Dev Std Dev Reliability no signal
Panel A: Within-industry
Race

Discrimination Black (Conduct) 0.258 0.165 0.407 3.751 0.059 0.045 0.577 5.608

Discrimination Black (Contact) 0.178 0.130 0.534 5.211 0.050 0.042 0.696 7.834

Discrimination Black (Hire) 0.173 0.124 0.512 4.951 0.049 0.041 0.710 8.020

Discrimination Black (Pooled) 0.187 0.152 0.662 7.302 0.049 0.044 0.793 10.419
Gender

Discrimination Female (Conduct)  0.321 0.282 0.774 10.629 0.066 0.060 0.840 12.140

Discrimination Female (Contact) 0.303 0.279 0.844 12.042 0.075 0.069 0.852 13.003

Discrimination Female (Hire) 0.312 0.288 0.852 12.416 0.076 0.071 0.864 13.443

Discrimination Female (Pooled) 0.293 0.277 0.891 15.999 0.067 0.064 0.915 17.687
Age

Discrimination Older (Conduct) 0.196 0.134 0.463 4.524 0.043 0.030 0.497 4.886
Firm characteristics

Firm Desirability 0.116 0.076 0.422 3.836 0.032 0.025 0.595 6.231

Firm Selectivity 0.328 0.316 0.926 20.128 0.074 0.071 0.918 19.400

Manager Discretion 0.204 0.178 0.766 9.423 0.047 0.042 0.804 10.782

Panel B: Between-industry
Race

Discrimination Black (Conduct) 0.187 0.174 0.867 5.185 0.051 0.049 0.932 7.089

Discrimination Black (Contact) 0.176 0.170 0.942 7.950 0.050 0.049 0.962 9.870

Discrimination Black (Hire) 0.168 0.163 0.937 7.625 0.045 0.044 0.958 9.203

Discrimination Black (Pooled) 0.183 0.179 0.957 9.613 0.049 0.049 0.975 12.242
Gender

Discrimination Female (Conduct)  0.233 0.226 0.946 8.468 0.055 0.054 0.971 11.088

Discrimination Female (Contact) 0.257 0.254 0.973 11.392 0.065 0.064 0.975 12.059

Discrimination Female (Hire) 0.276 0.272 0.977 12.653 0.066 0.065 0.977 12.580

Discrimination Female (Pooled) 0.243 0.241 0.980 13.795 0.059 0.059 0.986 16.381
Age

Discrimination Older (Conduct) 0.151 0.142 0.887 5.565 0.036 0.035 0.913 6.284
Firm characteristics

Firm Desirability 0.081 0.075 0.856 4.892 0.021 0.020 0.877 5.346

Firm Selectivity 0.497 0.496 0.996 32.357 0.120 0.120 0.996 33.045

Manager Discretion 0.317 0.315 0.988 17.401 0.073 0.073 0.990 18.505

Notes: This table reports estimates of the dispersion of Likert and Borda scores within- and between-
industry. The outcomes are defined as in Table [4] Panel A presents within-industry variation computed
by subtracting industry-average Likert or Borda scores from each firm’s score, while panel B studies the
dispersion in industry averages. The columns are the same as in Table [4]
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Table A3: Means and signal variances across sub-samples

Race: Discrimination Black (Pooled) Gender: Discrimination Female (Pooled) Age: Discrimination Older (Conduct)
Likert Borda Likert Borda Likert Borda
Signal Signal Signal Signal Signal Signal

Subgroup N resp. Mean Std Dev Mean Std Dev N resp. Mean Std Dev Mean Std Dev N resp. Mean Std Dev Mean Std Dev
Race

Black 2,313 3.365 0.311  0.500  0.083 3,099 3.203 0.360 0.502  0.083 1,530  3.218 0.200 0.498  0.042

White 2,393 2953 0.165 0.499  0.050 3,152 3.149 0372 0.502  0.091 1,474 3288  0.188  0.499  0.049
Gender

Female 3,184 3.201  0.252 0499  0.069 4231 3.238 0.404  0.503  0.093 2,026 3242  0.198  0.498  0.044

Male 1,522 3.055  0.198  0.500  0.060 2,020 3.061  0.297  0.502  0.077 978 3.276  0.197 0497  0.049
Job Search

Looking for a Job 2,025 3.190 0.240 0.499  0.069 2,673 3.170  0.378  0.503  0.092 1,297 3220 0.226  0.497  0.051

Not Looking for a Job 2,681 3.127  0.239  0.500  0.063 3,578  3.180  0.358  0.502  0.084 1,707 3.275  0.176  0.499  0.048
Feared Discrimination

Feared Discrimination 1,707 3.379  0.256  0.500  0.069 2,222 3209 0.397 0.501  0.092 1,044  3.268  0.217  0.497  0.045

Did Not Fear Discrimination 2,999  3.025  0.224 0499  0.064 4,029 3.156 0.351  0.503  0.085 1,960 3.246  0.193  0.498  0.050
Age

Age > 40 2,661 3.125  0.251 0499  0.073 3,519  3.173  0.368  0.501  0.091 1,687 3.373  0.186  0.498  0.047

Age < 40 2,065 3.190 0.222  0.500  0.059 2,732 3.181 0.371  0.504  0.083 1,317  3.088 0.242  0.498  0.051
Education

At Least Some College 3,332 3.186  0.246  0.499  0.070 4445 3.206 0395  0.502  0.095 2,126  3.293  0.210 0499  0.049

HS Diploma or Less 1,374 3.080 0.223  0.501  0.053 1,806 3.102 0.306  0.504  0.068 878 3.147  0.167  0.498  0.042
Sample Type

Convenience Sample 3,046  3.139 0.240 0.499  0.064 3,088 3.163 0.352  0.503  0.083 1,870 3.212  0.193  0.498  0.042

Probability Sample 1,660 3.183  0.239  0.501  0.067 2,263 3.195  0.394  0.502  0.093 1,134 3.318 0.192  0.499  0.051
Confidence (Gender)

Confident (Gender) 2,001 3.145 0.278 0.501  0.071 2,778 3229 0.380 0.502 0.084 1,528  3.256  0.197  0.497  0.045

Not Confident (Gender) 2,600 3.164 0.212 0499  0.062 3,457 3.133  0.354  0.502  0.091 1,471 3.247  0.218  0.500  0.052
Confidence (Race)

Confident (Race) 1,968 3.182  0.293  0.501  0.067 2,860 3.149  0.359  0.501  0.083 1,586  3.240  0.202  0.497  0.043

Not Confident (Race) 2,732 3.138 0.200 0.499  0.066 3,382 3.198  0.381  0.503  0.092 1,410 3.262 0.219  0.500  0.051

Notes: This table reports the total number of respondents, average firm-level beliefs, and the dispersion in beliefs across firms for
key sample sub-groups and outcomes. “N resp.” is the number of unique survey respondents for each question-sample combination.
“Mean” is the average Likert or Borda score equally weighted across firms, as is reported in Table [3]“Signal Std Dev” reports the
square roots d1, and ¢p of the [Katz|(1961)-corrected minimax variance estimates that account for sampling error, as in Table



Table A4: Raw correlations in beliefs across samples

Discrimination Black Discrimination Female

Panel A: Likert (Raw Correlation)

Black vs White 0.641 0.864
Female vs Male 0.624 0.803
Looking for a Job vs Not 0.635 0.857
Feared Discrimination vs Not 0.675 0.850
Age >= 40 vs < 40 0.638 0.849
At Least Some College vs HS Diploma or less 0.563 0.770
Convenience vs Probability 0.627 0.848
Confident vs Not (Gender) 0.626 0.873
Confident vs Not (Race) 0.645 0.830
Panel B: Borda (Raw Correlation)

Black vs White 0.744 0.896
Female vs Male 0.737 0.848
Looking for a Job vs Not 0.793 0.883
Feared Discrimination vs Not 0.775 0.884
Age >= 40 vs < 40 0.729 0.892
At Least Some College vs HS Diploma or less 0.725 0.833
Convenience vs Probability 0.807 0.889
Confident vs Not (Gender) 0.797 0.880
Confident vs Not (Race) 0.789 0.871

Notes: This table reports the raw correlation in estimated beliefs across sample groups without adjust-
ment for over-dispersion due to sampling error. Panel (a) uses Likert scores, while panel (b) uses Borda
scores.
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Table A5: Experimental measures of discrimination vs. contact and conduct beliefs

Likert Borda

Contact Conduct Contact Conduct

(1) (2) (3) (4) (5) (6) (7) (8)

Panel A: Race
Beliefs -0.021 0.236 0.045 0.280 0.012 0.843  -0.235 0.173

(0.075) (0.125) (0.075) (0.155) (0.238) (0.389) (0.240) (0.392)
Panel B: Gender

Beliefs 0.134  0.131 0.157  0.120  0.547  0.667  0.573 0.510
(0.055) (0.065) (0.060) (0.065) (0.218) (0.276) (0.245) (0.263)
Industry FE X X X X

Notes: This table reports Errors-in-Variables (EIV) regressions of experimental log contact gaps for race
(panel A) and gender (panel B) on Likert and Borda scores from the names and conduct arms. Columns
(1), (2), (5), and (6) use beliefs elicited from the contact question in names arm, while columns (3),
(4), (7), and (8) use beliefs elicited from the conduct arm. Responses are recoded so that larger values
indicate higher perceived contact/conduct gaps. Columns (2), (4), (6), and (8) add two-digit industry
fixed effects. The EIV treats the regressor as measured with error; the measurement-error variance
supplied to the estimator equals the sample variance of the observed regressor minus the [Katz| (1961))-
corrected estimate 6% of its signal variance.
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Table A6: Beliefs vs. workforce composition

Likert Borda
Firm-level Equal NAICS3 Firm-level Equal NAICS3

Panel A: Race

Black share: all jobs -0.246 -0.150 -0.062 -0.040
(0.051) (0.066) (0.013) (0.015)
NAICS3 industries 48 48 48 48
Firms 164 164 164 164
Black share: front-line jobs -0.150 -0.064 -0.038 -0.019
(0.058) (0.057) (0.015) (0.013)
NAICS3 industries 45 45 45 45
Firms 158 158 158 158
Panel B: Gender
Female share: all jobs -0.152 -0.131 -0.036 -0.031
(0.018) (0.017) (0.005) (0.004)
NAICS3 industries 48 48 48 48
Firms 164 164 164 164
Female share: front-line jobs -0.139 -0.125 -0.033 -0.029
(0.020) (0.017) (0.005) (0.004)
NAICS3 industries 48 48 48 48
Firms 164 164 164 164

Notes: This table reports regressions of firm-level beliefs for race discrimination (panel A) and gender
discrimination (panel B) on industry race and gender composition drawn from EEOC data merged at
the NAICS3 level. Coefficients are normalized to reflect the implied impact of a 10 percentage point
increase in shares. Industry-level workforce composition is taken from EEO-1 data from 2023 and
merged at the NAICS3 level using the modal code for each firm’s establishments in the InfoGroup
Historical Datafiles (InfoGroup, [2019). Front-line jobs are comprised of the EEO-1 job categories for
sales workers, administrative support/clerical workers, craft workers, laborers and helpers, and service
workers. The beliefs outcomes pool responses from the names and conduct arms recoded so that larger
values indicate higher perceived contact/conduct gaps. All regressions are run at the NAICS3 level with
robust standard errors. Columns titled “Firm-level” weight by the number of firms in each industry,
while columns titled “Equal NAICS3” weight each industry equally. Firms where data for the assigned
industry is suppressed due to confidentiality policies are omitted.
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Table A7: Experimental measures of discrimination vs. beliefs and workforce composition

Likert Borda
No share Front-line share All-jobs share No share Front-line share All-jobs share
Panel A: Race
Discrimination beliefs -0.007 -0.019 -0.021 -0.082 -0.110 -0.130
(0.065) (0.078) (0.080) (0.226) (0.280) (0.293)
Black share: front-line jobs -0.633 -0.632
(0.405) (0.397)
Black share: all jobs -0.264 -0.279
(0.449) (0.446)
Firms 97 96 97 97 96 97
Panel B: Gender
Discrimination beliefs 0.148 0.082 0.094 0.563 0.225 0.270
(0.057) (0.075) (0.079) (0.229) (0.294) (0.315)
Female share: front-line jobs -0.263 -0.308
(0.173) (0.171)
Female share: all jobs -0.206 -0.252
(0.190) (0.190)
Firms 97 97 97 97 97 97

Notes: This table reports Errors-in-Variables (EIV) regressions of experimental log contact gaps for race
(panel A) and gender (panel B) on Likert and Borda scores. All columns pool responses from the names
and conduct arms recoded so that larger values indicate higher perceived contact/conduct gaps. Columns
(1) and (4) include no additional controls; columns (2) and (5) control for composition among front-line
jobs; columns (3) and (6) control composition among all jobs. The EIV treats the regressor as measured
with error; the measurement-error variance supplied to the estimator equals the sample variance of the
observed regressor minus the |[Katz (1961)-corrected estimate ('7% of its signal variance. Race and gender
composition is assigned at the NAICS3 level, with industry-level workforce data taken from EEO-1 data
from 2023 and merged at the NAICS3 level using the modal code for each firm’s establishments in the
InfoGroup Historical Datafiles (InfoGroup, [2019). Firms in industries where composition measures are
suppressed are omitted. Standard errors are clustered at the NAICS3-level.
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Table A8: Firm-specific estimates

Race

Discrimination Black (Pooled)

Gender

Discrimination Female (Pooled)

Age

Discrimination Older (Conduct)

Likert Borda Likert Borda Likert Borda

Respondents

with Firm in DK DK DK
Firm Industry Group Choice Set Raw EB Raw EB Share Raw EB Raw EB Share Raw EB Raw EB Share
JPMorgan Chase Banks / securities 160 3.687 (0.118) 3.575 0.639 (0.024) 0.622 0.017 3.318 (0.110) 3.306 0.536 (0.021) 0.534 0.013 2.735 (0.167) 2.959 0.388 (0.033) 0.426 0.029
Lockheed Martin Manufacturing 179 3.519 (0.112) 3.446 0.626 (0.022) 0.612 0.022 3.576 (0.100) 3.548 0.610 (0.021) 0.604 0.017 3.126 (0.157) 3.174 0.447 (0.032) 0.463 0.011
Republic Services Electric / gas 154 3.480 (0.130) 3.408 0.627 (0.025) 0.612 0.117 3.463 (0.108) 3.440 0.591 (0.022) 0.585 0.107 2.986 (0.148) 3.089 0.395 (0.030) 0.426 0.113
Jones Financial Banks / securities 152 3.712 (0.118) 3.593 0.625 (0.026) 0.609 0.037 3.397 (0.119) 3.376 0.573 (0.024) 0.568 0.007 3.25 (0.165) 3.241 0.452 (0.037) 0.470 0.000
General Dynamics Manufacturing 157 3.482 (0.121) 3.413 0.617 (0.022) 0.604 0.000 3.552 (0.097) 3.527 0.610 (0.020) 0.604 0.033 3.232 (0.154) 3.238 0.498 (0.034) 0.498 0.028
U.S. Bancorp Banks / securities 181 3.553 (0.115) 3.471 0.614 (0.021) 0.603 0.008 2.779 (0.098) 2.805 0.455 (0.021) 0.458 0.006 3.325 (0.146) 3.301 0.523 (0.028) 0.516 0.024
Synnex Personal / business services 138 3.466 (0.137) 3.397 0.616 (0.023) 0.603 0.033 3.465 (0.117) 3.438 0.575 (0.023) 0.570 0.023 3.147 (0.160) 3.186 0.533 (0.030) 0.522 0.029
Morgan Stanley Banks / securities 161 3.732 (0.123) 3.604 0.616 (0.025) 0.601 0.034 3.482 (0.106) 3.458 0.576 (0.022) 0.572 0.099 2.983 (0.153) 3.089 0.459 (0.040) 0.475 0.119
Cognizant Technology Solutions Personal / business services 140 3.575 (0.144) 3.472 0.610 (0.030) 0.593 0.033 3.476 (0.122) 3.447 0.574 (0.023) 0.570 0.053 3 (0.165) 3.103 0.487 (0.037) 0.491 0.015
Bank of America Corp. Banks / securities 151 3.664 (0.112) 3.562 0.606 (0.026) 0.593 0.009 3.056 (0.108) 3.066 0.476 (0.022) 0.478 0.014 2.92 (0.196) 3.068 0.398 (0.041) 0.441 0.000
Boeing Manufacturing 149 3.547 (0.142) 3.454 0.605 (0.026) 0.591 0.104 3.756 (0.111) 3.706 0.616 (0.021) 0.610 0.049 3.047 (0.170) 3.128 0.433 (0.034) 0.456 0.045
Northrop Grumman Manufacturing 139 3.356 (0.131) 3.317 0.603 (0.026) 0.589 0.054 3.427 (0.108) 3.407 0.527 (0.022) 0.525 0.051 3.097 (0.172) 3.155 0.445 (0.035) 0.464 0.046
Collins Aerospace Health and engineering services 168 3.552 (0.126) 3.464 0.597 (0.024) 0.586 0.033 3.465 (0.109) 3.441 0.601 (0.021) 0.596 0.025 3.014 (0.152) 3.107 0.452 (0.035) 0.468 0.026
Estee Lauder Personal / business services 173 3.454 (0.122) 3.391  0.598 (0.027) 0.585 0.000 2.206 (0.096) 2.268 0.291 (0.022) 0.304 0.000 3.277 (0.130) 3.281 0.528 (0.030) 0.519 0.000
Abbott Laboratories Health and engineering services 163 3.410 (0.117) 3.358 0.592 (0.022) 0.582 0.033 3.096 (0.099) 3.101 0.488 (0.020) 0.489 0.025 3.103 (0.158) 3.160 0.452 (0.030) 0.466 0.013
BB&T Corp. Banks / securities 158 3.523 (0.116) 3.447 0.588 (0.022) 0.579 0.009 3.163 (0.105) 3.164 0.481 (0.020) 0.482 0.006 3.182 (0.144) 3.211 0.467 (0.029) 0.476 0.000
Pratt & Whitney Manufacturing 160 3.5 (0.117) 3.428 0.587 (0.023) 0.577 0.097 3.184 (0.108) 3.183 0.471 (0.021) 0.473 0.105 3.125 (0.169) 3.171 0.466 (0.033) 0.477 0.135
Hilton Worldwide Holdings Accommodation / real estate 170 3.487 (0.117) 3.418 0.588 (0.025) 0.577 0.050 3.121 (0.097) 3.124 0.486 (0.020) 0.487 0.025 3.186 (0.153) 3.211 0.461 (0.030) 0.472 0.041
Citigroup Banks / securities 167 3.366 (0.116) 3.323 0.586 (0.022) 0.577 0.008 3.299 (0.096) 3.291 0.524 (0.019) 0.523 0.019 2.962 (0.144) 3.072 0.467 (0.028) 0.476 0.000
Lear Manufacturing 163 3.479 (0.115) 3.412 0.586 (0.022) 0.577 0.093 3.301 (0.113) 3.290 0.543 (0.021) 0.541 0.142 3.233 (0.177) 3.223 0.525 (0.034) 0.516 0.130
Jones Lang LaSalle Accommodation / real estate 151 3.379 (0.129) 3.333 0.585 (0.025) 0.575 0.087 3.228 (0.120) 3.223 0.557 (0.022) 0.553 0.128 3 (0.177) 3.104 0.455 (0.042) 0.474 0.172
Nordstrom General merchandise 177 3.383 (0.108) 3.337 0.584 (0.024) 0.574 0.000 2.413 (0.087) 2.452 0.301 (0.018) 0.310 0.011 3.369 (0.128) 3.346 0.496 (0.030) 0.497 0.012
CBRE Group Accommodation / real estate 158 3.439 (0.127) 3.379 0.581 (0.021) 0.572 0.070 3.384 (0.111) 3.367 0.542 (0.022) 0.540 0.074 3.190 (0.175) 3.202 0.474 (0.037) 0.483 0.159
Amphenol Manufacturing 159 3.406 (0.113) 3.355 0.578 (0.023) 0.569 0.073 3.263 (0.101) 3.257 0.538 (0.019) 0.536 0.074 3.066 (0.165) 3.139 0.453 (0.032) 0.468 0.103
LKQ Wholesale trade 139 3.368 (0.136) 3.326 0.574 (0.026) 0.565 0.103 3.433 (0.114) 3.411 0.562 (0.023) 0.558 0.104 3.241 (0.161) 3.238 0.465 (0.038) 0.478 0.129
Merck Manufacturing 174 3.358 (0.103) 3.318 0.569 (0.021) 0.561 0.062 3.302 (0.099) 3.294 0.529 (0.018) 0.528 0.058 3.291 (0.140) 3.284 0.489 (0.032) 0.492 0.081
Pfizer Manufacturing 182 3.528 (0.110) 3.454 0.569 (0.023) 0.561 0.016 3.272 (0.101) 3.265 0.494 (0.020) 0.494 0.029 3.013 (0.149) 3.106 0.464 (0.032) 0.475 0.050
Hertz Global Holdings Repair services 140 3.359 (0.113) 3.318 0.569 (0.024) 0.561 0.028 3.260 (0.110) 3.253 0.508 (0.022) 0.507 0.015 3.254 (0.172) 3.237 0.514 (0.036) 0.508 0.017
United Continental Holdings Freight / transport 175 3.484 (0.098) 3.425 0.567 (0.021) 0.560 0.015 2.905 (0.097) 2.923 0.420 (0.018) 0.424 0.006 3.101 (0.144) 3.160 0.459 (0.034) 0.473 0.025
Ascena Retail Group Apparel stores 172 3.370 (0.121) 3.326 0.566 (0.025) 0.558 0.025 2.409 (0.109) 2.472 0.340 (0.024) 0.351 0.012 3.169 (0.135) 3.205 0.448 (0.035) 0.466 0.025
Honeywell International Wholesale trade 163 3.3 (0.128) 3.274 0.563 (0.022) 0.556 0.052 3.152 (0.106) 3.154 0.517 (0.021) 0.517 0.065 2.929 (0.169) 3.065 0.436 (0.029) 0.454 0.054
Wells Fargo Banks / securities 152 3.429 (0.126) 3.371 0.559 (0.024) 0.552 0.000 3.076 (0.120) 3.087 0.472 (0.021) 0.473 0.000 2.814 (0.186) 3.016 0.456 (0.034) 0.471 0.000
Laboratory Corp. of America Health and engineering services 173 3.311 (0.113) 3.280 0.559 (0.023) 0.552 0.024 3.072 (0.100) 3.079 0.472 (0.022) 0.474 0.006 2.896 (0.145) 3.031 0.369 (0.029) 0.406 0.013
Omnicom Group Personal / business services 167 3.355 (0.118) 3.314 0.558 (0.022) 0.552 0.093 3.352 (0.102) 3.339 0.530 (0.018) 0.529 0.099 3.053 (0.145) 3.130 0.442 (0.028) 0.458 0.074
3M ‘Wholesale trade 148 3.149 (0.121) 3.154 0.558 (0.025) 0.551 0.029 3.133 (0.106) 3.137 0.506 (0.022) 0.506 0.022 2.923 (0.163) 3.059 0.410 (0.031) 0.437 0.000
ADP Personal / business services 162 3.440 (0.125) 3.380 0.557 (0.024) 0.550 0.121 3.218 (0.109) 3.215 0.487 (0.020) 0.488 0.107 3.197 (0.168) 3.209 0.464 (0.034) 0.476 0.062
IBM Personal / business services 191 3.434 (0.102) 3.381 0.554 (0.021) 0.548 0.029 3.156 (0.094) 3.157 0.5 (0.019) 0.500 0.032 2.952 (0.148) 3.068 0.441 (0.030) 0.458 0.046
Dell Technologies Personal / business services 161 3.316 (0.120) 3.284 0.551 (0.022) 0.545 0.015 3.371 (0.103) 3.357 0.532 (0.021) 0.531 0.013 3.562 (0.164) 3.416 0.534 (0.033) 0.522 0.000
Tractor Supply Wholesale trade 155 3.182 (0.126) 3.184 0.547 (0.025) 0.542 0.018 3.796 (0.100) 3.753 0.650 (0.020) 0.643 0.007 3.132 (0.164) 3.176 0.456 (0.036) 0.471 0.029
WestRock Manufacturing 171 3.298 (0.130) 3.273 0.545 (0.024) 0.540 0.236 3.361 (0.117) 3.344 0.572 (0.021) 0.568 0.233 2.817 (0.152) 2.988 0.447 (0.029) 0.462 0.241
DaVita Health and engineering services 160 3.175 (0.110) 3.169 0.543 (0.022) 0.538 0.142 2.794 (0.104) 2.823 0.422 (0.021) 0.426 0.090 2.968 (0.160) 3.083 0.443 (0.031) 0.461 0.113
Community Health Systems Health and engineering services 132 3.143 (0.135) 3.162 0.543 (0.025) 0.538 0.030 2.643 (0.116) 2.693 0.402 (0.024) 0.409 0.031 3.018 (0.195) 3.112 0.470 (0.037) 0.480 0.000
Cardinal Health Wholesale trade 153 3.417 (0.116) 3.363 0.542 (0.021) 0.537 0.018 2.769 (0.102) 2.799 0.442 (0.022) 0.446 0.014 2.859 (0.167) 3.026  0.422 (0.033) 0.448 0.015
Builders FirstSource Manufacturing 180 3.442 (0.108) 3.385 0.542 (0.023) 0.537 0.030 3.873 (0.098) 3.826 0.638 (0.020) 0.631 0.011 3.464 (0.147) 3.386 0.537 (0.031) 0.525 0.028
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Race

Discrimination Black (Pooled)

Gender

Discrimination Female (Pooled)

Age

Discrimination Older (Conduct)

Likert Borda Likert Borda Likert Borda

Respondents

with Firm in DK DK DK
Firm Industry Group Choice Set Raw EB Raw EB Share Raw EB Raw EB Share Raw EB Raw EB Share
American Airlines Group Freight / transport 164 3.242 (0.105) 3.222 0.541 (0.024) 0.536 0.000 2.886 (0.098) 2.905 0.436 (0.021) 0.440 0.013 3.362 (0.155) 3.315 0.493 (0.033) 0.494 0.000
Macy’s General merchandise 159 3.149 (0.122) 3.156 0.541 (0.026) 0.536 0.017 2.494 (0.111) 2.553 0.343 (0.022) 0.353 0.006 3.314 (0.165) 3.277 0.547 (0.036) 0.528 0.000
Apple Personal / business services 172 3.370 (0.124) 3.326 0.540 (0.025) 0.535 0.000 3.229 (0.101) 3.225 0.532 (0.021) 0.530 0.000 3.386 (0.155) 3.329 0.537 (0.030) 0.526 0.000
Emerson Electric Health and engineering services 155 3.515 (0.115) 3.441 0.540 (0.025) 0.535 0.038 3.582 (0.106) 3.551 0.590 (0.022) 0.584 0.027 2.924 (0.152) 3.053 0.482 (0.031) 0.487 0.029
DowDuPont Manufacturing 153 3.184 (0.121) 3.182 0.539 (0.028) 0.535 0.058 3.326 (0.106) 3.315 0.565 (0.019) 0.563 0.055 3.143 (0.147) 3.186 0.467 (0.028) 0.476 0.061
BNSF Railway Freight / transport 158 3.093 (0.124) 3.114 0.539 (0.025) 0.534 0.070 3.535 (0.108) 3.507 0.608 (0.021) 0.602 0.066 3.346 (0.147) 3.313 0.5 (0.032) 0.499  0.037
Geico Banks / securities 177 3.346 (0.105) 3.308 0.538 (0.020) 0.534 0.016 3.225 (0.098) 3.222  0.481 (0.019) 0.482 0.024 3.171 (0.148) 3.204 0.413 (0.027) 0.436 0.050
International Paper Manufacturing 140 3.139 (0.118) 3.145 0.537 (0.024) 0.533 0.018 3.440 (0.101) 3.422  0.540 (0.020) 0.538 0.015 3.293 (0.146) 3.281 0.450 (0.033) 0.467 0.094
Humana Banks / securities 170 3.412 (0.105) 3.362 0.535 (0.019) 0.531 0.022 2.925 (0.099) 2.942 0.422 (0.019) 0.426 0.025 3.056 (0.152) 3.133 0.407 (0.027) 0.432 0.027
Procter & Gamble Manufacturing 170 3.202 (0.113) 3.192 0.535 (0.021) 0.531 0.000 3.160 (0.100) 3.161 0.494 (0.019) 0.494 0.018 3.108 (0.150) 3.164 0.484 (0.029) 0.488 0.039
Quest Diagnostics Health and engineering services 153 3.231 (0.119) 3.218 0.534 (0.025) 0.530 0.009 2.909 (0.118) 2.935 0.465 (0.021) 0.467 0.014 3.203 (0.173) 3.210 0.497 (0.027) 0.498 0.015
Johnson & Johnson Health and engineering services 174 3.279 (0.114) 3.254 0.533 (0.021) 0.530 0.015 3.077 (0.089) 3.082 0.463 (0.020) 0.465 0.018 3.218 (0.139) 3.237 0.533 (0.027) 0.524 0.013
Microsoft Personal / business services 156 3.216 (0.129) 3.211 0.532 (0.025) 0.529 0.000 3.172 (0.104) 3.173 0.513 (0.020) 0.513 0.013 3.333 (0.167) 3.285 0.550 (0.034) 0.531 0.000
Aetna Banks / securities 158 3.273 (0.126) 3.252  0.532 (0.023) 0.528 0.020 3 (0.110) 3.015 0.474 (0.022) 0.476 0.034 3.352 (0.151) 3.313 0.498 (0.032) 0.498 0.027
Intel Personal / business services 185 3.291 (0.099) 3.262 0.530 (0.021) 0.527 0.022 3.339 (0.092) 3.329 0.529 (0.017) 0.528 0.011 3.425 (0.150) 3.359 0.541 (0.027) 0.530 0.024
General Electric Manufacturing 168 3.333 (0.116) 3.297 0.529 (0.021) 0.526 0.018 3.704 (0.095) 3.670 0.582 (0.019) 0.578 0.006 3.268 (0.137) 3.271 0.523 (0.026) 0.517 0.000
Conduent Wholesale trade 151 3.202 (0.127) 3.199 0.529 (0.023) 0.526 0.048 3.239 (0.104) 3.235 0.529 (0.020) 0.528 0.027 3.171 (0.148) 3.204 0.475 (0.029) 0.482 0.026
UGI Electric / gas 181 3.151 (0.113) 3.151 0.528 (0.023) 0.525 0.085 3.522 (0.098) 3.499 0.577 (0.019) 0.573 0.053 3.351 (0.164) 3.298 0.486 (0.028) 0.490 0.086
Universal Health Services Health and engineering services 163 3.402 (0.119) 3.351 0.528 (0.026) 0.525 0.018 2.665 (0.099) 2.699 0.394 (0.021) 0.400 0.006 3.162 (0.146) 3.199 0.417 (0.032) 0.444 0.013
Aramark Personal / business services 149 3.183 (0.139) 3.194 0.527 (0.025) 0.524 0.070 3.147 (0.105) 3.150 0.507 (0.022) 0.506 0.072 3.530 (0.155) 3.414 0.513 (0.034) 0.508 0.070
Ryder System Freight / transport 151 3.255 (0.121) 3.237 0.525 (0.022) 0.522 0.113 3.438 (0.114) 3.415 0.553 (0.022) 0.550 0.117 3.118 (0.170) 3.166 0.454 (0.041) 0.473 0.121
Exxon Mobil Auto dealers / services / parts 161 3.181 (0.113) 3.176 0.524 (0.023) 0.521 0.033 3.333 (0.107) 3.321 0.580 (0.021) 0.575 0.013 3.323 (0.170) 3.275 0.459 (0.032) 0.471 0.016
Kindred Healthcare Health and engineering services 168 3.282 (0.104) 3.255 0.524 (0.021) 0.521 0.031 2.497 (0.100) 2.544 0.370 (0.021) 0.377 0.013 2.918 (0.175) 3.062 0.437 (0.035) 0.459 0.000
Cisco Systems Manufacturing 150 3.361 (0.108) 3.320 0.522 (0.025) 0.520 0.018 3.295 (0.105) 3.286 0.536 (0.020) 0.534 0.041 3.453 (0.159) 3.362 0.471 (0.030) 0.479 0.015
Nationwide Banks / securities 147 3.030 (0.131) 3.074 0.522 (0.022) 0.519 0.000 3.234 (0.107) 3.230 0.498 (0.020) 0.498 0.000 3.247 (0.147) 3.251 0.466 (0.030) 0.476 0.024
McLane Company Wholesale trade 149 3.323 (0.119) 3.289 0.521 (0.022) 0.519 0.119 3.3 (0.112) 3.290 0.546 (0.022) 0.544 0.155 3.070 (0.168) 3.141 0.427 (0.030) 0.448 0.149
Stanley Black & Decker Manufacturing 157 3.345 (0.110) 3.306 0.521 (0.020) 0.519 0.008 3.68 (0.106) 3.641 0.612 (0.021) 0.606 0.020 3.131 (0.168) 3.174 0.481 (0.029) 0.486 0.000
Dillard’s General merchandise 159 3.365 (0.105) 3.323 0.518 (0.025) 0.516 0.025 2.631 (0.099) 2.668 0.372 (0.021) 0.379 0.007 3.069 (0.169) 3.140 0.547 (0.036) 0.528 0.000
UnitedHealth Group Health and engineering services 167 3.188 (0.111) 3.180 0.517 (0.021) 0.515 0.033 3.013 (0.107) 3.026  0.448 (0.020) 0.451 0.012 2.797 (0.140) 2.962 0.401 (0.028) 0.427 0.013
Allstate Banks / securities 174 3.140 (0.111) 3.142 0.517 (0.021) 0.515 0.000 2.969 (0.105) 2.985 0.450 (0.018) 0.453 0.012 2.778 (0.133) 2.939 0.418 (0.029) 0.441 0.011
Fruit of the Loom Food stores 153 3.184 (0.116) 3.179 0.516 (0.024) 0.514 0.017 3.228 (0.103) 3.224 0.539 (0.022) 0.536 0.014 3.343 (0.135) 3.322  0.500 (0.031) 0.499 0.014
Tenet Healthcare Health and engineering services 171 3.238 (0.112) 3.220 0.514 (0.020) 0.512 0.016 2.937 (0.099) 2.953 0.421 (0.021) 0.425 0.030 3.2 (0.163) 3.214 0.519 (0.034) 0.511 0.071
AECOM Health and engineering services 158 3.159 (0.119) 3.161 0.511 (0.028) 0.511 0.018 3.866 (0.104) 3.814 0.668 (0.023) 0.657 0.020 3.397 (0.150) 3.342 0.528 (0.036) 0.517 0.014
Oracle Personal / business services 165 3.25 (0.113) 3.230 0.512 (0.026) 0.511 0.074 3.203 (0.095) 3.201 0.515 (0.019) 0.514 0.057 3.125 (0.156) 3.174 0.469 (0.029) 0.478 0.100
Jabil Manufacturing 172 3.231 (0.131) 3.223 0.509 (0.028) 0.510 0.278 3.104 (0.099) 3.109 0.494 (0.022) 0.495 0.299 3.259 (0.168) 3.243 0.468 (0.041) 0.480 0.348
Marriott International Accommodation / real estate 156 3.202 (0.110) 3.191  0.510 (0.026) 0.510 0.008 2.876 (0.099) 2.896 0.428 (0.021) 0.432 0.000 3.216 (0.142) 3.234 0.475 (0.028) 0.481 0.013
Philip Morris International Health and engineering services 160 3.066 (0.120) 3.090 0.508 (0.025) 0.508 0.016 3.653 (0.094) 3.624 0.632 (0.021) 0.626 0.020 3.043 (0.159) 3.126 0.446 (0.035) 0.465 0.000
Whirlpool Manufacturing 147 3.229 (0.121) 3.217 0.508 (0.025) 0.508 0.000 3.674 (0.111) 3.632 0.581 (0.022) 0.577 0.007 3.090 (0.160) 3.153 0.436 (0.034) 0.458 0.000
VF Apparel stores 157 3.035 (0.124) 3.069 0.507 (0.024) 0.507 0.009 3.231 (0.105) 3.227 0.509 (0.020) 0.509 0.020 3.591 (0.148) 3.463 0.557 (0.036) 0.534 0.000
Ford Motor Manufacturing 152 3.268 (0.114) 3.245 0.506 (0.026) 0.506 0.000 3.710 (0.107) 3.668 0.601 (0.020) 0.596 0.000 3.105 (0.121) 3.159 0.451 (0.032) 0.466 0.000
HCA Healthcare Health and engineering services 170 3.258 (0.101) 3.235 0.506 (0.022) 0.505 0.008 2.799 (0.102) 2.826 0.374 (0.021) 0.381 0.000 3.284 (0.149) 3.273 0.464 (0.029) 0.474 0.026
J.C. Penney General merchandise 167 3.123 (0.116) 3.131 0.502 (0.026) 0.502 0.019 2.481 (0.102) 2.531 0.357 (0.021) 0.365 0.006 3.185 (0.147) 3.213 0.485 (0.034) 0.489 0.000
Disney Other retail 164 3.097 (0.124) 3.118 0.498 (0.026) 0.500 0.026 2.732 (0.101) 2.764 0.408 (0.021) 0.413 0.013 3.875 (0.155) 3.619 0.636 (0.035) 0.585 0.014
AT&T Communications 176 3.118 (0.110) 3.123  0.499 (0.023) 0.499 0.000 3.172 (0.095) 3.172 0.508 (0.020) 0.508 0.006 3.724 (0.134) 3.582 0.589 (0.023) 0.572 0.000
Sysco Wholesale trade 172 3.024 (0.115) 3.052 0.497 (0.021) 0.497 0.046 3.396 (0.100) 3.381 0.528 (0.019) 0.527 0.036 3.679 (0.149) 3.517 0.513 (0.030) 0.509 0.037
United Rentals Personal / business services 153 3.082 (0.122) 3.104 0.495 (0.023) 0.496 0.018 3.390 (0.108) 3.373 0.569 (0.020) 0.566 0.007 3.263 (0.152) 3.258 0.493 (0.027) 0.495 0.013
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Delta Air Lines Freight / transport 153 2.916 (0.121) 2.974 0.495 (0.020) 0.495 0.009 2.850 (0.115) 2.881 0.436 (0.022) 0.440 0.007 3.438 (0.145) 3.374 0.517 (0.031) 0.511 0.000
Alphabet Health and engineering services 143 3.2 (0.145) 3.211 0.492 (0.026) 0.494 0.022 3.182 (0.114) 3.182 0.522 (0.023) 0.521 0.029 3.910 (0.150) 3.654 0.624 (0.033) 0.581 0.043
Charter Communications Communications 173 3.062 (0.119) 3.086 0.491 (0.023) 0.492 0.008 3.170 (0.100) 3.170 0.501 (0.019) 0.501 0.042 3.268 (0.149) 3.263 0.520 (0.027) 0.515 0.057
Gap Apparel stores 161 3.224 (0.107) 3.208 0.490 (0.025) 0.492 0.017 2.520 (0.096) 2.561 0.369 (0.021) 0.377 0.013 3.967 (0.158) 3.662 0.600 (0.032) 0.566 0.016
Bed Bath & Beyond Home furnishing stores 161 3.058 (0.119) 3.083 0.487 (0.025) 0.489 0.008 2.226 (0.103) 2.296 0.300 (0.021) 0.312 0.013 3.494 (0.149) 3.402 0.532 (0.035) 0.519 0.000
XPO Logistics Freight / transport 158 3.444 (0.102) 3.390 0.486 (0.022) 0.487 0.085 3.447 (0.100) 3.428 0.558 (0.021) 0.555 0.066 3.055 (0.159) 3.133 0.485 (0.037) 0.489 0.083
Victoria’s Secret Apparel stores 163 3.131 (0.130) 3.148 0.482 (0.028) 0.487 0.009 1.949 (0.106) 2.045 0.262 (0.024) 0.279 0.019 3.791 (0.148) 3.588 0.654 (0.031) 0.605 0.000
GameStop Home furnishing stores 171 2.798 (0.114) 2.871 0.484 (0.024) 0.486 0.008 3.364 (0.103) 3.350 0.546 (0.021) 0.544 0.000 3.679 (0.154) 3.504 0.655 (0.033) 0.602 0.000
O’Reilly Automotive Auto dealers / services / parts 143 3.03 (0.128) 3.070 0.482 (0.027) 0.486 0.010 3.927 (0.102) 3.873 0.676 (0.022) 0.666 0.007 3.118 (0.164) 3.168 0.465 (0.033) 0.476 0.000
Performance Food Group Wholesale trade 161 3.045 (0.125) 3.078 0.483 (0.024) 0.486 0.051 3.15 (0.106) 3.152  0.492 (0.020) 0.492 0.085 3.25 (0.143) 3.256  0.460 (0.032) 0.472 0.053
PepsiCo Food products 152 3.161 (0.109) 3.157 0.481 (0.023) 0.483 0.008 3.390 (0.101) 3.375 0.543 (0.021) 0.541 0.014 3.421 (0.166) 3.334 0.518 (0.034) 0.511 0.000
Sherwin-Williams Building materials 182 3.205 (0.102) 3.190 0.481 (0.019) 0.482 0.022 3.523 (0.093) 3.502 0.554 (0.017) 0.552 0.022 2.921 (0.152) 3.051 0.475 (0.031) 0.482 0.013
Pilot Flying J Auto dealers / services / parts 162 3.026 (0.115) 3.054 0.477 (0.025) 0.481 0.042 3.338 (0.100) 3.327 0.511 (0.021) 0.511 0.045 2.985 (0.151) 3.090 0.505 (0.030) 0.503 0.056
CVS Health Other retail 154 3.210 (0.105) 3.196 0.477 (0.025) 0.481 0.000 2.716 (0.100) 2.748 0.371 (0.021) 0.378 0.000 3.328 (0.150) 3.299 0.552 (0.033) 0.534 0.000
AutoNation Auto dealers / services / parts 145 3.317 (0.123) 3.286 0.474 (0.026) 0.479 0.019 3.551 (0.113) 3.519 0.617 (0.024) 0.609 0.022 3.3 (0.150) 3.282 0.542 (0.035) 0.526 0.032
Sears Holdings Repair services 164 3.017 (0.108) 3.040 0.475 (0.024) 0.478 0.025 2.974 (0.105) 2.989 0.459 (0.020) 0.461 0.013 3.471 (0.172) 3.351 0.525 (0.032) 0.517 0.042
Dick’s Sporting Goods Other retail 171 3.08 (0.117) 3.098 0.476 (0.023) 0.478 0.016 3.466 (0.103) 3.445 0.577 (0.020) 0.573 0.006 3.571 (0.154) 3.440 0.555 (0.034) 0.535 0.013
Ulta Beauty Personal / business services 158 3 (0.110) 3.027 0.474 (0.022) 0.477 0.034 1.960 (0.094) 2.034 0.237 (0.022) 0.253 0.007 3.861 (0.137) 3.667 0.670 (0.034) 0.608 0.027
Cintas Personal / business services 152 3.196 (0.133) 3.199 0.470 (0.028) 0.477 0.085 3.131 (0.119) 3.136 0.516 (0.022) 0.515 0.122 3.164 (0.166) 3.193 0.508 (0.030) 0.505 0.164
Avis Budget Group Repair services 146 3.189 (0.116) 3.183 0.473 (0.024) 0.476 0.000 3.305 (0.116) 3.294 0.515 (0.023) 0.514 0.007 3.172 (0.159) 3.200 0.479 (0.029) 0.485 0.000
Mondelez International Food products 151 3.032 (0.123) 3.067 0.471 (0.026) 0.476 0.069 3.270 (0.103) 3.263 0.537 (0.020) 0.535 0.035 3.159 (0.168) 3.189 0.486 (0.033) 0.490 0.031
Caterpillar Wholesale trade 148 3.071 (0.133) 3.108 0.466 (0.028) 0.473 0.097 3.496 (0.123) 3.464 0.614 (0.024) 0.606 0.065 3.344 (0.169) 3.289 0.537 (0.033) 0.524 0.086
Comcast Communications 192 3.125 (0.097) 3.122 0.469 (0.021) 0.471 0.014 3.262 (0.093) 3.257 0.551 (0.019) 0.549 0.005 3.090 (0.148) 3.153 0.459 (0.034) 0.472 0.013
Otis Manufacturing 162 3.066 (0.116) 3.086 0.460 (0.027) 0.467 0.054 3.550 (0.104) 3.522  0.584 (0.023) 0.579 0.019 3.087 (0.134) 3.150 0.433 (0.031) 0.454 0.042
Albertsons Food stores 156 3.153 (0.114) 3.153 0.461 (0.026) 0.467 0.008 2.986 (0.108) 3.002 0.447 (0.021) 0.450 0.020 2.919 (0.183) 3.065 0.411 (0.038) 0.445 0.000
Verizon Communications 176 3.096 (0.103) 3.101 0.464 (0.021) 0.467 0.016 3.030 (0.095) 3.039 0.492 (0.018) 0.492 0.000 3.243 (0.148) 3.248 0.537 (0.036) 0.522 0.000
Genuine Parts Auto dealers / services / parts 175 3.122 (0.109) 3.125 0.461 (0.025) 0.467 0.000 3.876 (0.100) 3.827 0.658 (0.021) 0.649 0.000 2.944 (0.137) 3.056  0.459 (0.026) 0.469 0.000
State Farm Insurance Cos. Banks / securities 156 3.231 (0.137) 3.228 0.461 (0.024) 0.465 0.009 2.979 (0.104) 2.994  0.440 (0.020) 0.444 0.007 2.746 (0.168) 2.966 0.447 (0.033) 0.464 0.000
J.B. Hunt Transport Services Freight / transport 166 2.835 (0.122) 2.913 0.457 (0.025) 0.463 0.034 3.525 (0.102) 3.500 0.624 (0.020) 0.618 0.031 3.293 (0.148) 3.279 0.483 (0.030) 0.488 0.024
Icahn Enterprises Health and engineering services 176 3.031 (0.100) 3.045 0.456 (0.023) 0.461 0.016 3.886 (0.093) 3.844 0.630 (0.021) 0.623 0.023 3.276 (0.134) 3.278 0.511 (0.028) 0.508 0.073
Carrier Manufacturing 150 3.092 (0.116) 3.106 0.455 (0.024) 0.461 0.039 3.374 (0.102) 3.360 0.517 (0.022) 0.516 0.028 3.324 (0.146) 3.300 0.544 (0.033) 0.529 0.056
CarMax Auto dealers / services / parts 159 2.911 (0.119) 2.968 0.454 (0.024) 0.460 0.019 3.404 (0.115) 3.384 0.597 (0.022) 0.592 0.027 3.268 (0.153) 3.260 0.550 (0.030) 0.534 0.014
Bath & Body Works Other retail 172 2.865 (0.117) 2.930 0.452 (0.025) 0.458 0.000 2.228 (0.104) 2.299 0.302 (0.023) 0.315 0.000 3.15 (0.162) 3.187 0.558 (0.034) 0.537 0.000
Ross Stores General merchandise 182 2.899 (0.106) 2.941 0.453 (0.023) 0.458 0.007 2.741 (0.101) 2.772 0.363 (0.021) 0.371 0.012 3.597 (0.150) 3.465 0.543 (0.032) 0.528 0.025
Murphy USA Auto dealers / services / parts 165 2.914 (0.120) 2.972 0.450 (0.024) 0.457 0.162 3.213 (0.112) 3.210 0.522 (0.020) 0.521 0.160 3.306 (0.162) 3.275 0.454 (0.031) 0.468 0.143
Rite Aid Other retail 155 3.029 (0.119) 3.060 0.447 (0.025) 0.455 0.010 2.973 (0.106) 2.989 0.429 (0.021) 0.433 0.013 3.060 (0.155) 3.136  0.498 (0.033) 0.498 0.000
General Motors Manufacturing 161 2.954 (0.131) 3.018 0.450 (0.022) 0.455 0.000 3.599 (0.104) 3.567 0.632 (0.019) 0.626 0.000 3.191 (0.139) 3.219 0.489 (0.028) 0.492 0.000
Dr Pepper Snapple Group Food products 163 3.059 (0.116) 3.081 0.446 (0.025) 0.453 0.025 3.255 (0.105) 3.249 0.552 (0.020) 0.550 0.013 3.101 (0.145) 3.160 0.458 (0.028) 0.470 0.014
Starbucks Eating / drinking 206 2.921 (0.102) 2.953 0.444 (0.022) 0.450 0.000 2.536 (0.093) 2.574 0.359 (0.017) 0.364 0.020 3.515 (0.141) 3.428 0.545 (0.029) 0.532 0.010
Olive Garden Eating / drinking 155 2.95 (0.108) 2.985 0.440 (0.026) 0.449 0.000 2.662 (0.101) 2.698 0.378 (0.021) 0.385 0.000 3.708 (0.137) 3.564 0.567 (0.031) 0.545 0.014
Publix Super Markets Food stores 153 2.856 (0.111) 2.912 0.438 (0.025) 0.447 0.028 2.931 (0.105) 2.949 0.433 (0.021) 0.437 0.014 3.432 (0.157) 3.354 0.511 (0.036) 0.506 0.026
Dean Foods Food products 156 3.025 (0.114) 3.051 0.437 (0.022) 0.444 0.008 3.053 (0.094) 3.060 0.396 (0.020) 0.402 0.007 3.232 (0.168) 3.229 0.529 (0.031) 0.520 0.000
Advance Auto Parts Auto dealers / services / parts 129 2.769 (0.116) 2.851 0.432 (0.027) 0.443 0.000 3.754 (0.121) 3.696 0.639 (0.023) 0.630 0.000 3.153 (0.179) 3.181 0.471 (0.034) 0.481 0.017
Best Buy Home furnishing stores 186 3.044 (0.091) 3.049 0.437 (0.022) 0.443 0.007 3.525 (0.095) 3.503 0.571 (0.019) 0.568 0.016 3.611 (0.126) 3.520 0.565 (0.026) 0.549 0.022
Safeway Food stores 157 3.039 (0.116) 3.065 0.436 (0.021) 0.441 0.028 3.06 (0.107) 3.069 0.467 (0.020) 0.469 0.007 2.987 (0.156) 3.093 0.511 (0.029) 0.508 0.013
Kohl’s General merchandise 152 2.823 (0.111) 2.887 0.431 (0.025) 0.440 0.009 2.610 (0.108) 2.655 0.319 (0.022) 0.330 0.000 3.615 (0.153) 3.468 0.505 (0.034) 0.503 0.000
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Costco General merchandise 170 3.1 (0.098) 3.101 0.432 (0.023) 0.439 0.000 3.163 (0.103) 3.164 0.463 (0.020) 0.465 0.000 3.442 (0.140) 3.382 0.491 (0.031) 0.493 0.013
Walgreens Boots Alliance Other retail 165 3.081 (0.111) 3.094 0.429 (0.025) 0.439 0.075 3.138 (0.102) 3.141 0.484 (0.019) 0.485 0.050 3.321 (0.138) 3.305 0.526 (0.028) 0.519 0.036
Lowe’s Building materials 162 2.846 (0.106) 2.898 0.429 (0.024) 0.438 0.008 3.420 (0.110) 3.400 0.543 (0.021) 0.541 0.006 3.111 (0.159) 3.165 0.500 (0.032) 0.499 0.012
Coca-Cola Food products 2210 2.892 (0.031) 2.889 0.436 (0.006) 0.436 0.003 3.362 (0.028) 3.361 0.541 (0.005) 0.541 0.004 3.409 (0.040) 3.412 0.522 (0.008) 0.521 0.003
Target General merchandise 161 2.942 (0.121) 2.994 0.425 (0.025) 0.436 0.000 2.826 (0.105) 2.853 0.410 (0.021) 0.415 0.000 3.719 (0.157) 3.520 0.554 (0.040) 0.529 0.015
Home Depot Building materials 2130 2.894 (0.031) 2.891 0.433 (0.006) 0.433 0.006 3.486 (0.029) 3.484 0.580 (0.006) 0.580 0.006 3.197 (0.045) 3.207 0.488 (0.009) 0.489 0.009
US Foods Holding Wholesale trade 163 2.9 (0.118) 2.959 0.421 (0.024) 0.431 0.035 3.115 (0.104) 3.120 0.485 (0.021) 0.486 0.045 3.220 (0.168) 3.223 0.511 (0.029) 0.508 0.078
FedEx Freight / transport 155 2.726 (0.126) 2.838 0.419 (0.024) 0.429 0.000 3.219 (0.116) 3.216 0.538 (0.022) 0.535 0.014 3.481 (0.150) 3.393 0.573 (0.032) 0.549 0.000
Amazon.com Other retail 171 2.705 (0.105) 2.780 0.412 (0.022) 0.421 0.008 3.060 (0.106) 3.069 0.457 (0.019) 0.459 0.000 3.677 (0.123) 3.574 0.561 (0.025) 0.547 0.010
Goodyear Tire & Rubber Auto dealers / services / parts 129 2.943 (0.135) 3.016  0.403 (0.027) 0.419 0.011 3.921 (0.109) 3.860 0.698 (0.023) 0.685 0.000 3.037 (0.183) 3.122  0.509 (0.038) 0.504 0.018
TIX General merchandise 165 2.738 (0.111) 2.817 0.408 (0.021) 0.416 0.008 2.529 (0.098) 2.571 0.357 (0.022) 0.366 0.019 3.28 (0.155) 3.266 0.560 (0.035) 0.537 0.000
AutoZone Auto dealers / services / parts 163 2.842 (0.111) 2.901 0.401 (0.024) 0.414 0.008 3.805 (0.104) 3.758 0.665 (0.021) 0.656 0.019 3.091 (0.143) 3.154 0.451 (0.029) 0.465 0.000
ABM Industries Repair services 170 2.967 (0.117) 3.010 0.396 (0.025) 0.411 0.000 3.352 (0.100) 3.340 0.573 (0.020) 0.570 0.006 3.260 (0.156) 3.253 0.557 (0.038) 0.532 0.000
DISH Network Communications 158 2.810 (0.103) 2.864 0.399 (0.020) 0.407 0.017 3.474 (0.106) 3.451 0.575 (0.022) 0.570 0.000 3.324 (0.143) 3.302 0.545 (0.037) 0.526 0.014
Kroger Food stores 172 2.949 (0.109) 2.985 0.392 (0.024) 0.405 0.008 2.896 (0.103) 2.917 0.445 (0.022) 0.449 0.012 3.317 (0.158) 3.285 0.508 (0.033) 0.505 0.012
Longhorn Steakhouse Eating / drinking 166 2.843 (0.113) 2.906 0.395 (0.021) 0.405 0.009 2.860 (0.102) 2.882 0.439 (0.021) 0.442 0.000 3.395 (0.146) 3.345 0.586 (0.032) 0.558 0.012
UPSs Personal / business services 173 2.790 (0.110) 2.858 0.388 (0.025) 0.404 0.000 3.569 (0.100) 3.542 0.599 (0.021) 0.593 0.012 3.671 (0.132) 3.549 0.568 (0.032) 0.546 0.023
Waste Management Electric / gas 160 2.738 (0.119) 2.834 0.385 (0.027) 0.404 0.009 3.770 (0.109) 3.722 0.645 (0.024) 0.635 0.020 3.494 (0.144) 3.410 0.573 (0.031) 0.550 0.012
Dollar General General merchandise 168 2.583 (0.121) 2.717 0.386 (0.026) 0.403 0.000 2.957 (0.112) 2.977 0.456 (0.023) 0.459 0.000 3.301 (0.163) 3.271 0.492 (0.035) 0.494 0.024
Pizza Hut Eating / drinking 183 2.686 (0.099) 2.753 0.388 (0.021) 0.398 0.007 3.051 (0.094) 3.058 0.447 (0.018) 0.450 0.006 3.410 (0.154) 3.343 0.512 (0.032) 0.508 0.012
Nike Apparel stores 175 2.870 (0.117) 2.933 0.381 (0.024) 0.397 0.016 3.012 (0.101) 3.024 0.485 (0.020) 0.486 0.000 3.644 (0.129) 3.537 0.588 (0.031) 0.559 0.011
Dollar Tree General merchandise 151 2.806 (0.126) 2.898 0.372 (0.027) 0.393 0.030 2.935 (0.120) 2.960 0.378 (0.023) 0.386 0.007 3.744 (0.164) 3.517 0.595 (0.035) 0.559 0.000
Foot Locker Apparel stores 161 2.524 (0.124) 2.679 0.375 (0.024) 0.390 0.000 3.368 (0.113) 3.352 0.561 (0.024) 0.556 0.013 3.797 (0.156) 3.568 0.670 (0.032) 0.613 0.000
Tyson Foods Food products 161 2.760 (0.115) 2.842 0.377 (0.020) 0.386 0.028 3.201 (0.106) 3.200 0.500 (0.020) 0.500 0.020 3.260 (0.149) 3.258 0.507 (0.029) 0.505 0.000
‘Walmart General merchandise 170 2.682 (0.107) 2.764 0.369 (0.022) 0.383 0.000 2.988 (0.098) 3.001 0.439 (0.019) 0.442 0.000 3.111 (0.167) 3.163 0.471 (0.035) 0.481 0.000
KFC Eating / drinking 2175 2.505 (0.032) 2.508 0.332 (0.007) 0.333 0.005 2.947 (0.029) 2.948 0.442 (0.005) 0.442 0.006 3.508 (0.046) 3.509 0.561 (0.010) 0.558 0.007
McDonald’s Eating / drinking 170 2.280 (0.109) 2.443 0.287 (0.024) 0.313 0.000 2.927 (0.106) 2.946  0.426 (0.021) 0.430 0.006 3.618 (0.153) 3.470 0.548 (0.036) 0.528 0.000
Taco Bell Eating / drinking 176 2.421 (0.100) 2.532 0.291 (0.020) 0.308 0.000 2.928 (0.103) 2.946 0.455 (0.020) 0.458 0.006 3.476 (0.157) 3.378 0.599 (0.036) 0.561 0.000

Notes: This table reports industry assignments, estimated Likert and Borda scores, their standardized errors, and EB shrunk estimates for each firm in the sample.
“DK Share” indicates the share of responses that were “Don’t know / prefer not to answer.” The columns under the “Race” label report estimates for the Discrimination
Black (pooled) measure. The columns under the “Gender” label report estimates for the Discrimination Female (pooled) measure. The columns under the “Age” label

report estimates for the Discrimination Older (Conduct) measure. Firms are sorted by the EB Borda score for race.



Appendix C: Survey instrument

Figure A5: Discrimination question in names arm

Mow suppose two equally gualified opplicants apply to these
same five companies.

As before, the applicants are both high-schoel graduates with
1-2 years of relevant experience, but the applications use
different names. Each nome is either distinctively white or block
and either distinctively male or female.

Here are some examples of such names:
Distinctively black nomes: Lawanda and Antwan
Distinctively white nomes: Amanda and Brett
Distinctively female nomes: Rebecca and Latonya
Distinctively male naomes: Finn and Lamar

For each company, please indicate how much more likely you
believe the company is to contact a job applicant with a
distinctively black name than an applicant with o
distinctively white name.

Equaly

Bkl

Puch Somewhat  focontoct  Somawhot  kWuch ks

R o 0 0 O o} o) o)
] o o) 0 o} o} o)
0 0 o) o} o) o)
o o 0 o} o) 0
sad Bath € Bayond 0 0 0 o} o} o)

For each company, please indicate how much more likely you
believe the company is to hire a jok applicant with o
distinctively black name than an applicant with a
distinctively white name.

Somawhot  Much kss

Ishnean & lohnacn O O O (8] O
Morgan Stonky O o O O o
MurpiTy LSA @] @] O o O
Home Depct O O O O 0]
Bad Bath & Bayord o O O O o

ureny Comgistian,
o ————— W

Notes: This figure shows how the key discrimination question was presented in the names arm of the
survey. The “Black vs. White” framing of the race discrimination questions is shown.
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Figure A6: Discrimination question in conduct arm

Please indicate how likely you think it is that each company below
would discriminate against black job-seekers.

Dont
Neither know/
Somewhat  likely nor Somewhat Very prefer not
Very likely likely unlikely unlikely unlikely to answer
Dr Pepper Snapple Q o O O O O

Group
Allstate O O 0 O O O

Stanley Black 8 Decker
(Dewalt, Lenox, Forter O O O @) O O

Cable)
Performance Food

Group (Vistar, PFG O O O O O

Customized)

KFC O o O O o

Survey Completion i
0% 100%

Notes: This figure displays how the key discrimination question was presented in the conduct arm of the
survey. The “against Black” framing of the race discrimination question is shown.
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Appendix D: Borda scores and SST

To define the population analogue of the Borda score, we posit a collection of pairwise
win and tie probabilities {pji, t;r}. These primitives, which are defined for all firm pairs,
describe how a randomly drawn respondent would order any two firms appearing together
in a choice set. Section provides a random utility model that serves as one possible

foundation for such probabilities.

The expected pairwise score is

- 1
Wik = Pik + 3tjk-

Pairs involving at least one non-anchor firm can co-occur in a choice set C;. For such

pairs, the primitives are identified by the survey:
pik =Pr(j =i k| j, k € Cy), tix =Pr(j~ik|j ke, wi, = Elwiji],

where the probabilities are taken over a randomly drawn respondent ¢ conditional on
both j and k appearing in their choice set. Note that pj; + pr; + t; = 1, which implies

Wik + wy; = 1.

With this notation, the population Borda score of firm j can be written

jECla

} jeN} N N —1{je N}, D ke(C,rn () Wik

B =E 5] - <5 V] G- 1-1{j €N}

where the remaining expectation averages over the random composition of the choice
set. With item non-response, an analogous identity holds conditional on the realized
rated sets {&;}: provided non-response is unrelated to beliefs, the interior expectation
is replaced by the comparison-weighted average ;. ;e Zke(&m/\/)\{j} wjk/ > i jes, Cijs SO

that Bj remains conditionally unbiased.

Since each non-anchor pair appears in the same choice set with equal probability, random
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assignment of non-anchors yields the simplification

1 1 .
keM\{5}
Intuitively, the population Borda score grants each non-anchor a phantom self-tie but
otherwise treats them symmetrically to anchors. Under item non-response the simplifi-
cation holds with opponents weighted by their relative response propensities; the ranking

arguments below require only that these weights be positive and are unaffected.

As noted in the main text, Borda scores remain interpretable under a weaker condition
than ITA known as strong stochastic transitivity (SST). To handle ties appropriately, we

define SST in terms of the expected pairwise score wjj.

Note that w;, > 0.5 if and only if j beats £ at least as often as k beats j.

Definition 1 (Strong stochastic transitivity). For all distinct firms j, k, ¢, if

wjr > 0.5 and wy > 0.5, then wj, > max{wj;, wke}

While models predicated on IIA satisfy SST, the converse is not true. Many random
utility models (e.g., multinomial probit) satisfy SST while violating ITA. The next sub-
section (Section |D.1)) discusses a more general class of random utility models in which

ITA fails due to context-dependence but SST continues to hold.

Korba, Clémencon and Sibony| (2017) and Shah and Wainwright| (2018]) show that when
SST holds, every firm faces every other firm as an opponent, and ties are impossible,
the population Borda ordering coincides with the underlying preference ordering. In our
design, anchors and non-anchors face different schedules of opponents. The “common-
opponent” Borda score defined above corrects for this asymmetry by evaluating all firms
against the same reference population (N'). This modification recovers the correct global
ranking of both anchor and non-anchor firms provided preferences satisfy SST, knife-edge

indifferences are ruled out, and the non-anchor set is rich enough to distinguish any two
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firms that the population distinguishes.

Proposition 1 (Global Consistency of Common-Opponent Borda under SST). Assume:
1. Strong Stochastic Transitivity (SST): The pairwise scores {w;;} satisfy SST.
2. No knife-edge indifference: For all distinct firm pairs j, k, wj; # 0.5.

3. Symmetric Design: The survey consists of two disjoint sets of firms, A (Anchors)
and N (Non-anchors). Choice sets are formed by drawing one firm uniformly from

A and drawing four uniformly without replacement from N

4. Distinguishability: For any distinct firms j, & with w;j, # 0.5, there exists at least
one £ € N'\ {j, k} such that w;, # wge.

Then, for any pair of distinct firms j, k € AUN, the population Borda ranking coincides

with the pairwise majority relation:

B; > B, <<= wj>05 (< Dpjr> D).

Proof. See Section [D.2] O

D.1 Context-dependent preferences

A simple way to represent non-IIA preferences is to work with a context-dependent rank
order logit model in which Likert scores are allowed to depend on the choice set C;. This

yields choice probabilities of the form:

eXp(Lj7Ci) + eXp(Lk,Ci)

To obtain a tractable class of such models, suppose the menu-dependent worths admit
additive item-specific biases,

Ljc = L;j +b;(C),

where L; is the intrinsic worth and b;(C') captures context effects. Define the menu-
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specific worth gap
Ajk(C) - Lj,C - Lk,C-

The following proposition establishes a sufficient condition for this model to retain the
transitivity properties of the standard rank-ordered logit model despite the violation of

ITA.

Proposition 2 (Sufficient Condition for SST). Let C,, denote any menu containing
x and y. The context-dependent rank-ordered logit model satisfies Strong Stochastic
Transitivity if, for every triple of firms (7, k, ) and every collection of menus Cjy, Ci, Cjy,

the following implication holds:
Ajk(ojk> Z 0 and Akl(C’kl) Z 0 — Ajl<cjl) Z maX{Ajk(C'jk), Akl(C’kl)}

Proof. The choice probability Pr(j =; k | C;) is a strictly increasing function of the worth
gap Ajr(C;). Consequently, the probabilistic inequalities defining SST map directly to

the algebraic inequalities on the utility gaps stated above. O

In the standard rank-ordered logit model, where b;(C) = 0, this condition holds auto-
matically because Aj; = Aji + Ay, and the sum of two non-negative numbers exceeds
their maximum. Thus, in this context-dependent model, SST holds provided the context
effects b;(C') are not sufficiently heterogeneous across menus to disrupt the additivity of

the utility gaps.

D.2 Proof of Proposition

We analyze the properties of the population Borda score B; under the “Common-Opponent”
definition provided above. Recall that N denotes the set of non-anchor firms and the

score is defined as:

Bj=c L1 €N+ D wyel,

1
V] teN\{j}
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where w;; = pjg—f—%tjg is the expected pairwise score. For anchors, the % term vanishes and
the score reduces to the average pairwise score against all non-anchors. For non-anchors,
the additional % can be interpreted as a phantom self-match scored as a tie, ensuring that

all firms’ scores are averages over exactly |[A/| terms.

Proof. Define the relation >=* by j >* k if and only if w;, > 1/2 (equivalently, p;i > p;)-
We first verify that >=* is a strict total order. Completeness and asymmetry follow from
Assumption 2 (No Knife Edge Indifference) together with the identity w;; + wy; = 1:
for any distinct pair, exactly one of w;, > 1/2 and wy; > 1/2 holds. For transitivity,
suppose j >=* k and k >* £. Then wj, > 1/2 and wy, > 1/2, so SST implies w;; >
max{w;g, wr} > 1/2. Hence j =* . We show that j =* k implies B; > By, for any

distinct pair, regardless of their class assignment.

Recall that under SST, if j =* k, then for any third firm /:
o If =77 >"Fk, then SST gives wy, > wyj, i.e., wjp > Wy
o If j ="k >"{, then SST gives wjy > wpy.
o If j "¢ >"F, then w;j; > 0.5 > wg.

Thus, j >=* k implies w;; > wy, for all £ # 7, k.

Since all scores share the common denominator [N, it suffices to compare numerators.

We consider the three possible class configurations for the pair j, k.

Case 1la: Both are Anchors (j,k € A). The phantom terms vanish for both firms, so

1
By~ Bi= > (wye — wpe).
J k |N| €6N<wﬂ wkf)

Since j >* k, SST implies w;, > wy, for all £ € N. The Distinguishability assumption

ensures that the inequality is strict for at least one ¢. Thus B; > B.

Case 1b: Both are Non-Anchors (j,k € N). The phantom 1 terms cancel in the
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difference:

1
— W (wjk: — wkj) + Z (wjf - ’LUM)

LeN\{j,k}

B; — By

The direct term w;, —wy; = 2w;; — 1 is strictly positive because j >* k implies wj, > 1/2.

The indirect terms are non-negative by SST. Thus B; > Bj.

Case 2: j is an Anchor, k is a Non-Anchor (j € A,k € N'). The phantom term is

present only for k:

1
Bj — By = ] (i —3) + Z (wje — wie)
LeN\{k}

Since j >* k, we have w;;, > 1/2, so the first term is strictly positive. Every term in the

sum is non-negative by SST. Thus B; > By,.

Case 3: j is a Non-Anchor, k is an Anchor (j € N,k € A). The phantom term is

present only for j:

1
Bj = Br =737 (5 —wi) + Y (wye — wie)
V] teN\{j}

Since j >=* k, we have wy; < 1/2, so the first term is strictly positive. Every term in the

sum is non-negative by SST. Thus B; > B.

In all cases, j =" k == DB; > Bj. It remains to establish the converse. Suppose
B; > Byj. By Assumption 2 and the identity w;, + wy; = 1, either 7 ~* k or k >* j.
If £ =* j, the argument above yields By, > B;, a contradiction. Hence j ~* k, that is,
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Appendix E: Shrinkage

Following Walters| (2024), we implement an Empirical Bayes shrinkage procedure that
accounts for precision dependence: the possibility that the distribution of latent firm
parameters varies with the precision of their estimates. First, we remove the dependence
of the mean on the precision by fitting regressions of the estimates on their log variances.

Let the mean-detrended residuals be:
Lj=Lj =410 — 411 1nVy;, Bj = B; —4po — Y51 1In Vg,

where (Y10, 911, Y80, YB1) are the fitted regression coefficients.

Next, we allow the variance of the underlying signal to vary with precision. We esti-
mate the following model of the conditional variance of the residuals by nonlinear least

squares:

E [EJQ | VLJ} =V + kL (Viy)™, E |:B]2 | VBJ} = Vi; + rp (Vi)™ .

2 2
TL,j TB.j

Here, T_?j represents the conditional variance of the true signal for firm 7. We use the

fitted parameters (%, 3) to construct estimated signal variances f?j.

Finally, we construct shrinkage estimators by shrinking the residuals and adding back
the estimated mean trends:

72 -
Ly =40+ IV + | 5—2— | Lj,
j = YLo T VL1 Lj T[2,7j VL i

~2
B’»ﬁ = ’S/BO +'S/Bl lIl VB]‘ + QA Bj.
The shrinkage factors in parentheses represent the reliability ratios of the residuals.

Adapting the shrinkage intensity to the specific noise profile of each unit—as achieved

here by the variable reliability ratio—mnot only yields an improved linear predictor but also
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potentially improves the accuracy of rankings over the raw point estimates. In particu-
lar, if the underlying signals are normally distributed, then the ordering of the shrinkage

estimators generally maximizes the probability of correctly ranking the items (Portnoy;

1982).
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Appendix F: Katz (1961) shape-constrained variance
estimators

The correction depends on the squared standard errors V[6%] and V[6%] of the variance
estimators. We first derive asymptotically unbiased estimators V[62] and V[6%] of these

quantities analytically.

!/

. . _ . N/ . . _ . _
Let [ — (Ll —L,...,LJ—L> and B — <31 —B,...,BJ—B> . Letting 1 denote a
J x 1 vector of ones, these definitions ensure 1’ L = 1B = 0. Denote the associated
variance matrices of these vectors by £ = V[L] and 5 = V[B]. We estimate these

matrices analytically and will treat them as known.

Under the maintained assumption that the Likert and Borda estimates have reached their

asymptotic normal limit, we have

A

LNN(L,EL), BNN(B7ZB)7
!/

where L = (Ly — pg,..., Ly —pg) and B = (By — up,...,B; — pp)

In this notation, we can write the variance component estimators

Recall that if X ~ N(u,X) then V[X'X] = 2tr(X?) + 4/'Sp. We therefore use the

following unbiased estimators of V[6%] and V([5%]:

2@ 4 (LTL-u)  4imi - 2w

V[OA.%] - J2 J2
g 2131'(223) + 4 (B/ZBB — tr(E%)) 4B/2BB _ 2131'(223)
Viop] = 72 = 72 .
Define the z-scores z;, = 62/V[62]"/2 and zp = 6%/V[62]V/2, and let ¢(-) and ®(-)
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denote the standard normal pdf and cdf, respectively. The corrected estimators take the
form:

. . S z . . ~ z

RPN P LA AR RPN PTGl

®(zr)’ ®(zp)
Note that these formulas correspond to the mean of a normal distribution truncated from
below at zero. Consequently, noisy estimates of the variance components are nudged up
by the product of their standard error and an inverse Mills ratio evaluated at the z-score
of the point estimate. When the standard error is small, the estimator collapses to the
uncorrected estimate. Katz (1961) shows that these shape-constrained estimators are

minimax and admissible under squared error loss.

Bivariate generalization

Specifications that include two error-ridden scores—for example, the regressions of con-
tact gaps on discrimination beliefs controlling for selectivity beliefs in Table [6}—require
an estimate of the joint signal covariance matrix of the two scores rather than a single
signal variance. In those specifications, we work with a matrix analogue of the Katz

(1961)) correction.

Let X; = (Sy;,S5;) collect the two estimated scores for firm j, let Sy denote the
(weighted) sample covariance matrix of {Xj};]:l across firms, and let 3., denote the
average sampling covariance matrix of the estimation errors in X'j. The diagonal en-
tries of f)err are the noise variances entering the univariate corrections above, while the
off-diagonal entry is an analytical estimate of the sampling covariance between the two
scores, which is nonzero when the same respondents contribute to both. The raw signal

covariance estimate is

0= Yx — ZA]err-

While Q is asymptotically unbiased, sampling error can render it indefinite in finite sam-
ples. Moreover, because the sampling error in the scores has a non-degenerate covariance
matrix, the population signal covariance must lie strictly below the population covariance

of the observed scores: both €2 and Y x — € are positive definite. The parameter space
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is therefore the bounded convex set of positive definite matrices lying between zero and

Yx.

We discipline Q) with a shape constraint that imposes both requirements at once. Main-
taining the assumption that the scores have reached their asymptotic normal limit,
vech(Q) ~ N(vech(Q),Vq), where we estimate Vi, analytically via the delta method,
treating the firm-level estimation errors as independent across firms with common covari-

ance f]err. The corrected estimator is the mean of this normal distribution truncated to

the constraint set:
QO=FE [Z ‘ Z and Sy — Z positive definite | , vech(Z) ~ N (vech(Q), VQ) :

where Xy is treated as known in the constraint. Because the constraint set is convex, {2

lies in its interior: the corrected signal matrix and the implied noise matrix
Z.lerr = EX - Q

are both positive definite by construction, so the measurement-error covariance supplied
to the bivariate EIV estimator is always a proper covariance matrix, even in subpopula-

tions with weak signal.

When there is a single score, the constraint set reduces to the interval (0,6%) and €
reduces to the mean of a normal distribution truncated to that interval, a two-sided ana-
logue of the Katz| (1961)) formula in the preceding section with the inverse Mills ratio
replaced by its two-sided counterpart. The one- and two-sided corrections coincide when-
ever the sampling distribution places negligible mass above 6%, which is the empirically

relevant case for the scores we study.

The same logic applies in the matrix case, where the correction leaves precisely estimated
interior signal matrices essentially unchanged and binds only when Q approaches the
boundary of the constraint set. Because the truncated mean has no closed form in the

matrix case, we compute € by Monte Carlo, drawing vech(Z) from the estimated normal

82



limit and averaging the draws for which both Z and Sx — Z are positive deﬁniteﬁ
Regressors measured without error (e.g., industry composition shares) are excluded from

the correction and enter the EIV with zero assigned noise.

SWe draw in batches until 5,000 accepted draws accumulate, up to a maximum of 50,000 draws, using
a fixed seed. Acceptance rates are recorded in our replication output. In the rare event that no draw is
accepted, we substitute the nearest positive semidefinite matrix to €.
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Appendix G: CMD and Wald tests

To test perfect correlation between the population scores of two groups we use the classical
minimum distance (CMD) estimator to impose that the population scores are linearly
related. To test equality between two groups we use a classic Wald test, which is a special

case of CMD.

The inputs to the tests are:

e Yi: a J x 1 vector of estimated scores in group 1

e Y5: a J x 1 vector of estimated scores in group 2

e Vi: a J x J variance matrix of the scores in group 1
e V5: a J x J variance matrix of the scores in group 2

For example, Y; could be the sample Borda score for White respondents, Y5 the score for
Black respondents, and (Vi, V5) the corresponding first-step estimates of their variance

matrices. In our application, J = 164.
A large sample approximation

Because the 2J entries of Y = (Y/,Yy)" are averages over scores of independent observa-

tions, we work with a normal approximation

Y ~ N 91, hoo

05 0 V

Here, the J x 1 vectors 6; and 6, give the population scores in the two groups.
Null Hypotheses

A first hypothesis that interests us is that there exists (¢, 1) € R? such that:

Hiinear 1 01 = colj + 10,
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where 1; denotes a vector of ones. Note that Hj,eqr corresponds to the null that the
group 1’s vector of population means 6, is perfectly correlated with group 2’s vector

0.

A second hypothesis that interests us takes the form

Hequal : 91 = 92-
This more stringent null of equal population means is the one that leads to a classic Wald
test.

Test statistics

The CMD estimator of Hj;peqr solves the generalized nonlinear least squares problem

! —1
col;+ cit Vi 0 col;+ cit
minJ2 v _ 0oly 1 1 v _ oly 1 ' (1)
(co,c1,t")ERIH " 0V ;

Denote the minimized value of the minimum distance criterion function by Q. Standard
large sample arguments (e.g., section 9 of |Newey and McFadden) 1994)) give Q | Hiinear ~

X2 (J — 2) asymptotically.

To test Hequar, we use the Wald statistic
W=Y:-Y) (Vi+V) ' (Yi—Ya).

Standard asymptotic theory gives W | Hequar ~ X*(J) as the number of respondents
grows large. Because we have some small cells, these large sample approximations may
not be accurate. We therefore opt to bootstrap the test statistics in order to achieve an

asymptotic refinement.
Bootstrap procedure

To bootstrap each test we resample the microdata with replacement for each group,
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yielding raw inputs

b b b b
RERR LR AR ALY

for each bootstrap draw b = 1,..., B. In practice, we use B = 499 bootstrap replica-

tions.

Both tests impose the relevant null on the bootstrap DGP via centering. To test Hcguyai,
we impose the null by subtracting the full-sample estimates (Y, Y3) from each bootstrap

input (Yl(b), Yz(b)). This yields the bootstrap Wald statistic

o) — <Y1<b> YO (v - Yz))’ (vl(b) n V;b))‘l (Yl(b) YO (v, - 3/2)) _

To impose Hjipear, we subtract (Y1 —cjl;—cit*, Yo—t*) from (Yl(b), YQ(b)), where (cf, ¢f, t*')
are the full-sample minimizers of . Feeding these centered inputs to the CMD proce-
dure yields bootstrap test statistic Q(b). We compute bootstrap p-values for Heg,q and
Hiinear as:

1+ > W) 1+ > Q)
Pequal = 1+ B ) Diinear = 1+ B )

~

where the #{-} operator counts the number of bootstrap draws for which the condition

is true.
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