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Are Emily and Greg More Employable Than Lakisha and Jamal?
Marianne Bertrand & Sendhil Mullainathan 2004 AER

• Resumes with White-sounding names received 50% more callbacks than identical resumes
with African-American names.

• Racial discrimination persisted across industries, occupations, and employer types,
including “Equal Opportunity Employers.”

• When resume quality was improved, even greater gaps emerged.
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Systemic Discrimination Among Large U.S. Employers
Kline, Rose, Walters 2022 QJE

Methodology

Correspondence experiment: 100,000 applications to 108 large employers, randomized across
race (Black vs. White names), gender, age, etc.

Racial Gap:

Black-named applicants received 2.1 pp fewer callbacks (≈ 9% drop). Some firms favor men,
some women. Top 20% of firms account for nearly 50% of racial callback gap; 23 firms
identified as discriminating.

Implications

Evidence supports targeted enforcement by regulators could address systemic bias.
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How to Apply to Jobs?

Big Picture

1. Find eligible jobs to apply for

2. Apply for the jobs manually to understand what is necessary for the application

3. Automate the steps

Infrastructure

1. Fictitious profiles: names, addresses, resumes, phone numbers

2. Fictitious emails, phone numbers, hosted through google

3. Flask website for organizing all of the applications

Output

1. Bots applying to jobs every day, approximately 1000/week

2. (After applying), callbacks and voicemails
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Browser Automation: What could go wrong?

Potential Issues

• What if the website changes?

• What if the page takes too long to load?

• How can you keep track?

• What about security?
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Browser Automation
What could go wrong?

What if the website changes?

• Many times we saw small or large changes to the website

• Small changes are quick fixes, and we’re back up and running

• Large changes mean an entirely new script had to be written

• Sometimes the changes are so large that automation is too hard
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Browser Automation: What could go wrong?

What if the page takes too long to load?

• Something called a ”decorator”, basically a custom function you can apply to your code
to carry out a specific task

• in this case, I wrote one to retry or reattempt if the application was not successfully
submitted

• You can make your functions wait, retry one or multiple steps

• You can have a ”timeout” feature to catch browser issues, or tell it to retry a maximum
number of times



Motivation Browser Automation Scraping Candidate Job Portals Job Titles Voicemail Data Appendix

Browser Automation: What could go wrong?

How can you keep track?

• When tasks are prone to idiosyncratic errors, instead of running a “for loop” to go
through the elements, I recommend having a separate tracker file that is updated by
reading the log file you create.

• Example: instead of “for job in job list: apply to job(job list)”, apply for the job,
then log a successful job with the application id or other output, and then update
the tracker data.

• This way, you can start where you left off automatically, or skip errors on the first
pass and return to them later.

• Logging is so important! Log errors, status, steps, and the time each job required. These
are great indicators for when something is going wrong.
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Browser Automation: What could go wrong?

What about security?

• Many website owners/companies do not want bots to interact with their website.

• Websites have a dedicated robots.txt and there are conventions and etiquette for scraping
and interacting with websites generally. It is up to you how to apply those principles.

• Sometimes they will encrypt things, require log in, throttle you / limit your utilization,
implement CAPTCHAs, or utilize third party security software to ban your IP address.
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Browser Automation: What could go wrong?

How to circumvent?

• You can plug in whatever you want into the options that the chromedriver offers:
randomize screen size, device, etc. Spoof IP addresses.

• Code human-like behavior (most humans don’t copy paste their name into the “name”
field. They hover, click, pause, type.

• Code a cyborg–a bot that will scrape until a CAPTCHA appears, then you manually solve
it, and let the bot keep working.

• Does a site require captcha / security every time you navigate to a page? Or just on the
first pass? Try a lot of things.
=⇒ Example: pages on USAJOBS.com
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Potential Audit of Government Jobs

• What does this look like in practice?



DOL Discrimination Audit via USAJOBS.gov

Outline

Application Process

What jobs can we audit?

How long would it take?



Application Process For USA Jobs
1. General Application Hosted at USA Jobs
2. Agency Specific Application 

“USAStaffing.com”

Agency Specific Site



Example: Capitol Police

Only Resume Required ✅ 



Total Jobs on USAJOBS.gov ~18,000 /day



Total Flow on USAJOBS.gov ~1500 /day



USA Jobs: Stock - Total Public Jobs Per Day

~5000 Jobs / Day



USA Jobs: Flow - New Jobs / Day

~500 New Jobs / Day



Department of Homeland Security
● Transportation Security Administration

Department of the Army
● Army Installation Management Command
● U.S. Army Reserve Command
● U.S. Army Medical Command
● U.S. Military Entrance Processing Command

Department of Agriculture
● Farm Service Agency
● Food Safety and Inspection Service
● Natural Resources Conservation Service

Department of Veterans Affairs
● Veterans Affairs, Veterans Health Administration
● Veterans Health Administration

Departments & Agencies 

Legislative Branch
● House of Representatives

Department of the Air Force
● Air Combat Command
● U.S. Air Forces, Europe
● Air Mobility Command
● Air Education and Training Command
● Air Force Global Strike Command

Department of Justice
● Justice, Bureau of Prisons/Federal Prison System



Transportation Security Administration - Transportation Security Officer (TSO)
Army Installation Management Command - Child and Youth Program Assistant, Recreation Assistant, Custodial Worker, Cook, Food and Beverage 
Attendant NA-03, Lead Child and Youth Program Assistant , Food Service Worker NA-02, Recreation Aid, Laborer
U.S. Army Reserve Command - Heavy Mobile Equipment Repairer
Farm Service Agency - County Program Technician
Veterans Affairs, Veterans Health Administration - Medical Technologist, Nursing Assistant, Medical Support Assistant, Licensed Practical Nurse, 
Social Worker, Psychologist, Physician, Registered Nurse
Veterans Health Administration - Advanced Medical Support Assistant, Nursing Assistant, Medical Technologist, Medical Support Assistant, Social 
Worker, Physician (Primary Care), Food Service Worker, Housekeeping Aid, Licensed Practical Nurse, Practical Nurse, Psychologist
Food Safety and Inspection Service - Consumer Safety Inspector, Food Inspector
Natural Resources Conservation Service - Soil Conservationist, Soil Conservation Technician
U.S. Army Medical Command - Clinical Psychologist, Practical Nurse/Vocational Nurse, Practical Nurse
House of Representatives - Gold Star Family Fellow
Air Combat Command - Cook, Child and Youth Program Assistant, Laborer
U.S. Military Entrance Processing Command - Test Administrator
U.S. Air Forces, Europe - Child and Youth Program Assistant, Food Service Worker
Air Mobility Command - Child and Youth Program Assistant, Laborer, Recreation Aid 
Air Education and Training Command - Child and Youth Program Assistant, Recreation Aid
Air Force Global Strike Command - Cook
Justice, Bureau of Prisons/Federal Prison System - Cook Supervisor (Cook Foreman)

Most frequent jobs by department
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Job Title Analysis

• Okay, you apply to all the eligible jobs, now what?

• Need to clean up the job titles, and match to job characteristics



Job Titles Cleaning

Problems and solutions

Items to remove
FT, Hours
City
City, PT
Institution
Full-Time
*not benefit eligible*
Store number
Full time
Empire Outlet
Street
number/job code
Location
Nights, pay
Days, pay
Weird symbol
Symbol

Job Title
"Community Branch Banker I (FT 40 hrs) Clanton"
"CDL - A Truck Driver - Rochester"
"LEAD SALES ASSOCIATE-PT in TREVOR, WI"
"Sous Chef - Leisure - Manhattan College"
"Full-Time Retail Sales Associate"
"Part Time Teller 18 hours Opitz Crossing 20% Premium Pay (*not benefit eligible)"
"Retail Staff (Store 6022)"
"Beauty Brand Expert, Full Time: First Colony"
"Brand Associate - Empire Outlet" (Empire Outlet is the mall name)
“Pick 'n Save Retail Clerk (Caledonia/Douglas Ave.)"
"Sales Operations Analyst#R16904"
"SALES ASSOCIATE in ORANGE BEACH, AL"
"Driver - Tractor Trailer Driver RTD DOT - Part Time -  NIGHTS - $19.80"
"Warehouse Package Handler Non Dot Part Time  DAYS $13.53"
'Part-Time (25 hours) Associate Banker √¢¬Ä¬ì Willits Branch √¢¬Ä¬ì Willits, CA'
"Customer Service Associate Representative ‚Äì Indiana ‚Äì Express Scripts"



Job Titles Cleaning

Most of the work is done through regex (regular expressions)



Job Titles Cleaning

Useful functions!

This allows for easy regressing / filtering later. Suggestions / Improvements?



Job Titles Cleaning

~60% of the 11,506 job titles are cleaned



Job Titles 
Cleaning 

1. Cleaned specific  Job titles or 

locations that caused 

downstream issues

2. Cleaned up ordinal and other 

numbers

3. Days and shift times

4. Replaced certain jobs with titles 

that reflect the duties more 

accurately



Job Titles Cleaning - 90% complete

}~150 Job Titles cover
~10,000 / 11,506 Job Titles 



Job Titles Cleaning

Examples
Selling and Support Captain Not a captain
Customer Experience Representative Retail worker
Target Security Specialist Greeter
Subway Sandwich Artist Not an Artist



Background
15 questions about a worker‘s amount of 
experience and background.

Education and Training
6 questions about the education and 
experience requirements for a job.

Knowledge
66 questions about work-related areas of 
knowledge. Knowledge areas are sets of 
facts and principles needed to address 
problems and issues that are part of a 
job.

O*Net

Work Activities
84 questions about work activities. A work activity is 
a set of similar actions that are performed together 
in many different jobs.

Work Context
57 questions about working conditions. These 
questions are about a work setting and its possible 
hazards, the pace of work, and dealings with other 
people.

Work Styles
16 questions about work styles. A work style is a 
personal characteristic that can affect how well 
someone does a job.

“The O*NET survey began in 1998 and is updated periodically.”



O*Net - How Does Dave Deming Do It?

1. Convert average scores by occupation to a 0-10 scale.
a. “I follow Autor, Levy, and Murnane (2003) and convert average scores by occupation on O*NET questions to a 

0–10 scale that reflects their weighted percentile rank in the 1980 distribution of task inputs.”

2. Define “math” task intensity by subset of questions. 
a. “Second, I closely follow Autor, Levy, and Murnane (2003) and define nonroutine analytical (math) task 

intensity as the average of three O*NET variables that capture an occupation’s mathematical reasoning 
requirements.”

3. Define “social skills” task intensity by subset of questions. 
a. ‘Third, I define an occupation’s social skill intensity as the average of the four items in the O*NET module on 

“social skills”: (i) coordination, (ii) negotiation, (iii) persuasion, and (iv) social perceptiveness’



Onet Job Matching - Top 20 Jobs

Deck for DOL

→ Onet job Matching



Updates

Deck for DOL

→ Onet job Matching

It worked! ✅ 
Matched the following ratings:
● 'Achievement/Effort'
● 'Persistence'
● 'Initiative'
● 'Leadership'
● 'Cooperation'
● 'Concern for Others'
● 'Social Orientation'

● 'Self Control'
● 'Stress Tolerance'
● 'Adaptability/Flexibility'
● Dependability'
● 'Attention to Detail'
● 'Integrity'
● 'Independence’
●  'Innovation'
● 'Analytical Thinking'



Deck for DOL

→ Onet job Matching: 

There are still some corrections to be made to the worst matches 

Updates
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Voicemail Data

• The employers called you back, but what did they say?



00 Overview
~31k voicemails
● ~1/3rd have no text, leaving ~21k

Length of Voicemails (Word Count)



01 Example Voicemails
● Action  this My name is John and Michael on the deli manager of the public 

heavens I saw you put a hapless cation in with this I was curious if you're available for an 
interview on Wednesday afternoon about 3 pm if you can give me a call at the store 7 of 

 thank you.

● Hey Misty this is cow to harvest and store Publix I was just calling to see if you'd be 
interested in coming and setting up an interview with my store manager if you are get a 
call back to the store our phone number is  Have a great want.

● Hi Jason this is your gauge from various management human resources and I'm calling 
regarding a job application with us for the position of assistant diesel mechanic on the 
job location. Is sent to Paul Minnesota I would request you to please call me back at 

 between 9 am to 5 30 pm c.s.t. so that we can complete your interview 
process you can also leave me a waste mail stating that what would be a good time to 
call you back and I will give you a call back  thank you and have a great day.







03 Proper Noun Tag
Example

“NNP” indicates proper nouns

Final Result

Via Natural Language Tool Kit (NLTK)







04 Summary & Next Steps

1. “My Name is…” ~5,400 ~25% Low number of false positives

a. Time required to tag: low, ~8-10 hours Based on sample of 50

2. “This is…” ~9,000 ~40% Moderate number of false positives

a. Adjusted Estimate: ~4,500 ~20% Based on sample of 50

b. Time required to tag: low, ~8-10 hours

3. Proper noun tagging Over captures proper nouns

a. Adjusted Estimate:

b. Time required to tag: high, may require manually listening to the recordings

Summary

Overall Estimate 12/20: Jake can tag roughly 10,000 proper nouns in the next 2-3 weeks.







03 “This is…” Captured Name

False Positive

Could be a name in original recording

5,266 matches



1. “My Name is…” 4500 Captured

2. “This is…” 5266 Captured

3. Proper Nouns [In Progress]

04 Summary & Next Steps

Summary



01 Name vs. Establishment
Some Weirdness:
One to many relationship between Phone Number and firm:

● Three phone numbers account for 243 calls from different 
firms, times, and names

● These are probably “system numbers” or called through the 
platform



Example: Kroger called 143 times 
from the same phone number but 18 
different names

01 Name vs. Establishment
One to many relationship between phone and name:

One to many relationship between phone and name:
“Unique Names” per phone number Count



01 Name vs. Establishment

Are They The Same Name?
Take the Levenshtein distance between names:

L-Distance: 1 2 3 4

Yellow may be equivalent by “L-vocalization”, Red perhaps not equivalent.
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Thank you!

Jake Anderson
jakeanderson@g.ucla.edu

UC Data Love Week 2026 – February 10th, 2026
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