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Abstract

This thesis uses an audit study field experiment to examine potential hiring discrimination against male
job candidates entering traditionally female-dominated fields. The experiment revealed evidence of dis-
crimination against male candidates in some female-dominated fields, but for male candidates in others.
Notably, the descriptive findings suggest that occupations emphasizing manual labor may exhibit a pref-
erence for male candidates. However, it is important to note that these descriptive findings are purely
observational in nature and require further analysis to establish causal relationships. Furthermore, the
study contributes to the literature by shedding light on the nuanced heterogeneity within specific occu-
pations regarding responses to male candidates. While the research does not delve into the underlying
causes or mechanisms driving such discrimination, it emphasizes the presence of bias in hiring prac-
tices. These findings underscore the need for further investigation into the complex dynamics influencing

gender-based employment disparities in traditionally female-dominated sectors.



Introduction

Over the past few decades, the American male-female dynamic has undergone significant changes. Women
are currently achieving greater success relative to men in various domains such as college attendance and
wages ([Fry, 2022]). One important aspect of this new gender landscape is that many traditionally male
jobs - such as factory work - are on the decline, while many traditionally female jobs - including nursing,
teaching, and secretarial work - are on the rise. Despite these factors, many men have not yet transitioned
from dying to growing industries ([Ngai and Petrongolo, 2017]; [Delfino, 2021]).

While it is hard to predict the job market, these trends indicate that in the near future men might more
commonly enter fields where they are the minority. As a result, relatively new labor market frictions and
talent misallocations may appear in the form of job hiring discrimination against men ([Hsieh et al., 2019];
[Schaede and Mankki, 2022]). Thus, in order to peek into this potential future, this thesis uses a field
experiment to broadly inspect potential hiring discrimination against male job candidates entering fields
that are traditionally female-dominated.

Perhaps surprisingly, this hiring bias against men entering “women’s jobs” has already been established
through previous economics and social science research ([Kline et al., 2022]; [Arceo-Gomez and Campos-Vazquez, 2014];
[Yavorsky, 2019]; [Booth and Leigh, 2010]; [Zhou et al., 2013]; [Berson, 2012]; [Albert et al., 2011]; [Birkelund et al., 2019];
[Adamovic and Leibbrandt, 2023]; [Carlsson, 2011]; [Riach and Rich, 2006]). However, these studies usu-
ally have a narrow focus, only inspecting one or two specific jobs such as ‘secretary’ or ‘retail worker’
([Lang and Spitzer, 2020]). Or, if the experiment studies a broad range of jobs, it does not focus on
female-dominated jobs and thus is not well suited for a detailed examination of hiring biases against men
([Kline et al., 2022]).

As a natural extension of the existing literature, this paper examines a wide range of female-dominated
occupations, at various gender ratio levels (ex: 95% women, 80% women, etc.). By studying these numerous
fields and industries, this field experiment provides a broader picture than has been previously available.
Optimistically, the information from this study might help men sort into more welcoming jobs in the future -
and particularly discriminatory occupations might warrant further academic or governmental investigation.
In addition, by studying fields at various levels of female participation rates, we are able to take a descriptive
look at whether there is a drop off in discrimination after a certain threshold of gender ratio balance.

The results of this study show evidence of discrimination against male job candidates in some female-
dominated fields, and for male candidates in others. In particular, the level of manual labor involved in the
job seems to be an important factor, with more manual labor correlating with a higher preference for men.

In contrast, an occupation’s gender ratio (i.e., percentage female) seems to not matter.



The within-occupation heterogeneity angle of this study unveils the diversity of responses towards male
candidates within broad occupational categories. For example, while the term “nurse” may conjure up a
single image in people’s minds, it encompasses a wide range of roles and responsibilities. The findings of
this experiment demonstrate that employer preferences vary significantly even within specific fields. This
serves as a valuable reminder to social scientists to not make unnecessary assumptions about homogeneity.
Furthermore, by providing a detailed examination of sub-occupations, this study offers insights that can
contribute to future research endeavors, such as identifying specific jobs to target when trying to identify
underlying mechanisms of any discrimination that occurs.

The experiment for this paper was performed in the style of an audit / correspondence study, and
consisted of creating fictitious resumes, randomly assigning gender to these resumes using gendered names,
and then sending the resumes to employers. Other characteristics of the resume, such as work experience
and GPA, were also randomly assigned. The important outcome variable was the response rate for resumes,
i.e., whether an employer called or emailed in response to the application, which I tracked using CallRail
(an online call tracking service) and various email accounts.

The statistical analysis for this experiment involves simply comparing mean response rates across male
and female resumes. Since all other variables are controlled for on the resume, any resulting difference in
response rates can be interpreted as causal. By definition, such a difference found using this method would
be classified as discrimination in the eyes of American law. In comparison, Economists often go one step
further and try to distinguish between statistical and taste-based sources of discrimination. However, in this
experiment I do not aim to identify the core cause or underlying mechanisms of any discrimination observed.

The remainder of this thesis will be organized as follows. Section 2 includes a brief literature review
to provide background information and context for the study. Section 3 describes the experimental design
in detail, outlining the procedures and methods used to carry out the audit study. Section 4 presents the

results of the experiment. Section 5 concludes.

Literature review

Defining discrimination “Discrimination” has various definitions and interpretations. In American law, dis-
crimination in the job hiring process can be defined as basing hiring decisions on presumptions about an ap-
plicant due to their sex, race, or age ([Kline et al., 2022]; [Kline and Walters, 2021]). In economics, discrimi-
nation is seen as differential treatment based on race or gender between two otherwise identical workers or job
applicants ([Lang and Spitzer, 2020]; [Heckman, 1998]; [Guryan and Charles, 2013]). Economists also com-

monly differentiate taste-based and statistical discrimination - i.e., discriminatory behavior stemming from



prejudice, and discriminatory behavior stemming from valid statistical inference ([Lang and Spitzer, 2020]).

Detecting discrimination Prior economics research has used many methods to detect discrimination.
The three most common techniques used for causally identifying discrimination in the job hiring process are
regressions, audit studies, and correspondence studies ([Guryan and Charles, 2013])*. The earliest attempts
in this strand of literature involved running regressions using a selections on observables approach, though
these studies had an inherent omitted variable bias problem.

In response to this problem, audit studies became the next popular approach. This type of study involved
sending trained applicants of different races and genders to interviews, and recording the different response
rates. However, audit studies could not truly control for all relevant variables, such as the applicant actors’
backgrounds. Thus, correspondence studies developed as a natural next step.

Correspondence studies involve creating fictitious application materials, randomly assigning the relevant
characteristic(s), and then recording and comparing mean response rates. Resumes used to detect job hiring
discrimination are the most common application of correspondence studies, though other applications exist
as well ([Neyt et al., 2019]).

Note that correspondence studies are limited in nature. This specific experimental design can only detect
an intermediate measurement of discrimination: contact rate disparities ([Heckman, 1998]; [Guryan and Charles, 2013];
[Bohren et al., 2022]). This does not take into account the various other links in the chain such as interview
results, starting salary offers, and promotion differences - all of which are important for determining causal
effects on wage differentials, a common object of interest in the discrimination literature. To address this,
there have been one or two papers that attempt to project the results from correspondence studies to theo-
retical wage differentials ([Lanning, 2013]). However, as of now, correspondence studies are most commonly
interpreted as simply inspecting “one link in the chain”, and still provide valuable insight into questions

regarding labor market discrimination.

Experimental design

This study used an audit study design to investigate job hiring discrimination based on gender. Fictitious
resumes were randomly generated en masse, then sent to employers hiring for a given job. Following common
practice, gender was signaled using names, and work history and education were randomly assigned since
these elements affect response rates ([Lahey and Beasley, 2018]).

Resumes were sent in matched pairs to increase statistical power, with at least a day’s worth of differ-

ence between each application to avoid suspicion from the hiring company. However, approximately 2% of

1Note that “audit study” and “correspondence study” are often used interchangeably in practice. Aside from the literature
review section, this paper will tend towards using the term “audit study”, to follow common practice.



job posts expired before the second application could be sent. Due to the small rate, this should not be
problematic for our analyses.

Four major occupational categories were chosen to receive resumes. These categories were chosen to
include a diverse spread of industries, manual labor requirements, and gender ratios (ex: 70% female, 80%
female, 90% female). Specific jobs and sub-occupations within each category were then further investigated.
These decisions allowed this study to inspect 1) the potential heterogeneity of response rates within occu-
pations, and 2) compare discrimination across occupations. The broad occupational categories included:
nurse, secretary, social worker, and teachers. The specific jobs and sub-occupations are included in the
results section.

In an attempt to obtain a broadly representative sample, five major cities were chosen to pull job listings
from. These cities are spread across the country, with roughly comparable populations and job listing sizes.
The cities included New York, Los Angeles, Chicago, Dallas, and Houston. However, this selection did not
include rural areas and smaller cities, which would be good geographies for future research to inspect.

The process of generating resumes entailed three primary steps. First, names used to signal gender were
drawn from the Kline et al 2022 paper?. Second, work experience and education histories were extracted
from authentic resumes that corresponded to a particular occupation and location. Third, names, work
experience, and education histories were then randomly assigned to the fabricated resumes.

In previous studies, this random assignment step has been performed using a resume randomizer tool
developed by economists ([Lahey and Beasley, 2009]). This tool generates resumes with a diverse range of
formatting based on user-defined inputs. However, this study did not require emphasis on formatting, as the
application platform Indeed automatically normalizes resumes regardless of their original formatting.

To maximize efficiency and reduce technological complexities, the study employed the Indeed platform’s
Easy Apply feature. This feature streamlines the application process for multiple job postings of the same
occupation by providing a common set of application questions for some postings, and for many others,
allowing the user to submit an application with a single click after selecting “apply now”. This process
was automated in the study using a custom-made python script, which minimized human involvement and
ensured consistency in the application procedure. The choice to only use “Easy Apply” job postings limits the
external validity of this experiments results, but is a measured and worthwhile trade-off given the constraints
of the experimenter.

Generating the fictitious resumes involved creating numerous online accounts of various types. To start

unique combinations of first and last names were used to create avatars for the fictitious resumes. To

2Due to statistical power constraints, only white names were used. Future research would do well to incorporate names from
other ethnicities.



track individual responses, distinct email addresses were generated using the gmail dot method (for more
on this, click here). CallRail was then used to create tracking phone numbers for each unique name-job
pairing. To ensure consistency in the application process, Indeed accounts were created for each name using
a corresponding phone number and email address for the proper job category.

After creating the fictitious resumes and corresponding avatars, the resumes were sent to the desired
job postings over the course of several weeks. Responses were then tracked through various means such as
incoming calls and texts on CallRail, as well as emails sent to the designated gmail dot combinations. These
methods of tracking allowed for a comprehensive evaluation of response rates.

Limitations of this study include limited tech support and computing power, which resulted in the study
being more manual labor-intensive than necessary. Additionally, the study was not able to inspect response
rates to the level of detail desired, such as accounting for different ethnicities and a wider spread of jobs. Also,
this study did not tease out any underlying mechanisms that could help explain the source of discrimination
in the hiring process. However, despite these limitations, this study still provides valuable insight into

potential discrimination based on gender in the hiring process across several major job categories.

Results

Table 1 presents a concise overview of the summary statistics by city. The distribution of resumes sent across
the five selected cities was relatively even. This consistency across cities suggests that the findings are not

heavily influenced by regional variations.

Table 1: Summary Statistics By City

A. Resumes sent B. Responses in 30 days

Female  Male Total  Call or text Email Total
New York 1,715 1,772 3,487 255 623 878
Chicago 1,788 1,771 3,559 271 578 849
Los Angeles 1,790 1,811 3,601 318 608 926
Dallas 1,886 1,717 3,603 303 604 907
Houston 1,697 1,760 3,457 298 517 815
N 8,876 8,831 17,707 1,445 2,930 4,375



https://support.google.com/mail/answer/7436150?hl=en#:~:text=If%20someone%20accidentally%20adds%20dots,john.smith%40gmail.com

Table 2: Summary Statistics By Sub-Occupation

A. Resumes sent B. Responses in 30 days

Female Male Total Call or text Email Total

Nurses
Acute Care Nurses 473 447 920 81 147 228
Advanced Practice Psychiatric Nurses 495 498 993 68 160 228
Clinical Nurse Specialists 525 529 1,054 78 193 271
Critical Care Nurses 552 518 1,070 86 197 283
Nurse Anesthetists 520 489 1,009 101 172 273
Nurse Midwives 473 459 932 68 178 246
Nurse Practitioners 504 529 1,033 82 166 248
Registered Nurses 466 451 90 183 273
Secretaries and Administrative Assistants
Executive 481 500 981 64 172 236
Legal 446 469 915 66 120 186
Medical 503 484 987 94 148 242
Social Workers
Child, Family, and School 520 473 993 95 162 257
Healthcare 473 492 965 85 133 218
Mental Health and Substance Abuse 493 1,004 85 151 236
Early Education Teachers
Preschool 460 478 938 81 158 239
Kindergarten 486 498 984 64 158 222
Middle School 478 444 922 59 146 205
Preschool (Special Education) 528 562 1,090 98 186 284
N 8,876 8,831 17,707 1,445 2,930 4,375

Table 2 presents the summary statistics for the sub-occupations included in the study. It provides a
breakdown of the number of resumes sent by gender, as well as the number of responses received, categorized
by type. The overall response rate achieved was approximately 25%. It is worth noting that the number
of male and female applications sent was almost perfectly balanced, indicating a fair representation of both
genders in the study. Furthermore, the data reveals that employers were more likely to respond via email
compared to phone calls or text messages.

Table 3 is the central focus of this paper, providing insights into mean response rates by gender for
each sub-occupation, along with the corresponding differences in response rates. Overall, the response rates
were relatively similar across the sub-occupations. However, the broad occupations exhibit different gender
preferences within specific sub-occupations. This suggests that hiring practices vary within occupational

categories, highlighting the nuanced and complex nature of gender preferences in the job market.



Table 3: Mean Response Rates

Female Male Difference

Occupation and sub-occupation

Nurses
Acute Care Nurses 0.203  0.295 -0.092**
Advanced Practice Psychiatric Nurses 0.275  0.185  0.090**
Clinical Nurse Specialists 0.261  0.253 0.008
Critical Care Nurses 0.236  0.295 -0.060*
Nurse Anesthetists 0.265 0.276 -0.011
Nurse Midwives 0.249  0.279 -0.029
Nurse Practitioners 0.270 0.212 0.058*
Registered Nurses 0.253  0.344  -0.090*
Secretaries and Administrative Assistants
Executive 0.241  0.240 0.001
Legal 0.215 0.192 0.023
Medical 0.247 0.244 0.003
Social Workers
Child, Family, and School 0.240 0.279 -0.039
Healthcare 0.235  0.217 0.017
Mental Health and Substance Abuse 0.243  0.227 0.016
Early Education Teachers
Preschool 0.259  0.251 0.008
Kindergarten 0.253  0.199 0.054*
Middle School 0.238 0.205 0.034
Preschool (Special Education) 0.252  0.269 -0.017

Significance levels were produced by regressing “male name” on “callback”.
* p <0.05, ** p<0.01, *** p < 0.001

Figure 1 presents a graph illustrating these differences in response rates between genders. The graph
demonstrates that, on average, the mean response rate differences within broad occupations tend to hover
around zero. However, what becomes evident is the substantial variation in gender preferences within each
broad occupational category. Notably, the occupation of nurses exhibits the highest degree of variation, indi-
cating a wide range of employer preferences when it comes to hiring male or female candidates. Conversely,
the occupation of secretaries and administrative assistants displays the smallest variation, suggesting a more

consistent gender preference (or lack thereof) among employers in these roles.



Figure 1: Mean response rate differences by general occupation
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Table 4 explores the results just a bit further, offering descriptive comparisons among the sub-occupations.
The table is sorted by the difference in response rates between genders. Notably, it becomes apparent that
sub-occupations that exhibit a preference for male candidates tend to have higher manual labor scores, with
the exception of Child, Family, and School Social Workers. Conversely, sub-occupations that display a neutral
stance or a clear preference for female candidates tend to have lower manual labor scores. Interestingly,
the column indicating the percentage of females in each sub-occupation does not demonstrate a noticeable
pattern. This suggests that there may not be a discernible “drop-off point” of discrimination based on gender

ratio alone.
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Table 4: Descriptive Comparisons

Sub-occupation Response Rate Difference Manual Labor Score Percent Female

Acute Care Nurses -0.092%* 87.9 91.2
Registered Nurses -0.090%* 98.1 86.7
Critical Care Nurses -0.060* 79.4 81.1
CF'S Social Workers -0.039 17.8 86.8
Nurse Midwives -0.029 62.4 94

Preschool Teachers (SE) -0.017 54.9 94.4
Nurse Anesthetists -0.011 80.2 59.6
Executive Secretaries and AAs 0.001 36.9 96.4
Medical Secretaries and AAs 0.003 30.1 95

Clinical Nurse Specialists 0.008 37.1 90.1
Preschool Teachers 0.008 48.0 93.6
MHSA Social Workers 0.016 17.0 75.7
Healthcare Social Workers 0.017 18.3 73.4
Legal Secretaries and AAs 0.023 16.0 82.6
Middle School Teachers 0.034 31.7 64.6
Kindergarten Teachers 0.054* 38.4 91.8
Nurse Practitioners 0.058* 42.7 87.4
AP Psychiatric Nurses 0.090** 20.3 84.4

Significance levels were produced by regressing “male name” on “callback”.
* p < 0.05, ** p<0.01, *** p < 0.001

Conclusion

It is important to acknowledge and address the constraints and limitations encountered in this study. Firstly,
the limited availability of technical support and computing power impacted the extent to which automated
job application could be implemented. As a result, the study required more manual labor than ideally desired.
Additionally, due to resource limitations, the analysis of response rates was not able to delve into the level
of detail desired, such as examining variations in response rates across different ethnicities or exploring a
wider range of job types. It is crucial to recognize that the technique employed in this study only captures a
single link in the broader chain of hiring processes, and therefore, the findings should be interpreted within
this context. Furthermore, this study did not delve into the underlying mechanisms driving the observed
discrimination, which would be a logical next step for further research in this area.

Lastly, it is worth noting that the approach used in this study may not be applicable in the future due to
the constantly evolving online job board policies on scraping and automated bot systems. The effectiveness
of the methodology relied on specific conditions and partial automation at the time of the study. As both
policies and scraping and automation technologies evolve, it is important for future researchers to consider
the potential challenges and changes in implementing similar experiments. Adapting to these evolving

circumstances will be crucial in conducting robust and reliable research on hiring discrimination.
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