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Personalized Recommendation

A tool to alleviate information overload problem.

Personalized recommendation:
1 Support human decisions on discovering and selecting new and

relevant item.
2 Mass applications in online markets. link

Internet job boards:
1 In US 2021, 8.85 million jobs were posted online by employers;

more than half of the job seekers prefer finding job online. link
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Personalized Recommendations

back
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Job Boards

Job board is not only an information aggregation and
displaying site.
Job recommender systems generate a list of job positions that
satisfy a job seeker’s desire and interest.
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Job Recommender System

Apply recommendation algorithms to labor markets.
1 worker’s characteristics and behaviors, and the match between

the worker and the job.

Pros: Improve job-worker match.

Cons: Fairness of the job recommendation algorithms;
Reinforce gender and other stereotypes.

Research Questions: Whether, to what extent, and how job
board algorithms systematically treat male and female job
seekers differently?
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Design

An algorithm audit study.

Selection of job types (35)
1 Sample size
2 Job’s gender type: female-dominated, gender-balanced, and

male-dominated jobs.
3 Hierarchy level: entry level, mid-level and high level.
4 E.g. software engineer in the Internet industry

Resume:
1 Match the job’s requirements.
2 Young (3 years exp), older (13 years exp).

Platforms: Top 4 Chinese online job boards.

Location: Beijing, Shanghai, Shenzhen and Guangzhou.

In total, 35× 4× 4(city)× 4(websites) = 2240 resumes
created.
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Implementation

Paired (male and female) profiles are designed to follow
identical application strategies.

Näıve users who click into and send resume to the top listed
recommended jobs.
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Results

12.3% of job recommendations are gender-specific.

Compare job characteristics: Only-to-male jobs have

≈ 1.8% average current wage, 2.1% average experience.
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Words and Gender Stereotype

The color intensity indicates the femaleness (red) and maleness (blue) consistency

with gender stereotypes from literature and two survey results. back
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Drivers of Gender Bias

1 Gender request in job ads.

Filter out gender mismatch recommendations (jobs with
gender request <1% in 2018).

2 Content-based recommendations may play a role from results
on words.

Gender (related keywords) are used to define ‘similar’ workers
and match worker and job.
Words in gender specific job are related with gender
stereotype. link

3 Item-based collaborative filtering can enlarge the gender bias.

Recommend jobs similar to histories.
Compare ads before and after application. link link

4 Hiring agents’ feedback.

Use hiring agents’ behaviors to predict preferences on workers.
Number of views on profiles. link
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Difference Rate by Rounds
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Before and After Application

back
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Views from HR

Y is the number of gender-different recommended jobs per
100 recommendations in gender pair.

ViewT : the number of views of two applicants in gender pair.

back
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Related Literature

Gender differences in job search
1 Where, and how, do people look for jobs? (Eriksson and

Lagerström, 2012; Flory et al., 2015; Card et al., 2016...)
2 Which job vacancies does a worker get to see before deciding

where to apply?

Audit study in gender discrimination (Booth and Leigh, 2010;
Cediey and Foroni, 2008; Kline et al., 2022)

1 How employers respond to job applications from identical men
versus women?
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Related Literature

Algorithm audits
1 focus on e-commerce sites or Facebook jobs (Ali et al 2019,

Hannak et al.,2014, Lambrecht et al, 2019)

Algorithm fairness
1 Advertisement delivery, criminal courts, mortgage approval,

health care (Lambrecht and Tucker, 2019; Fuster et al., 2020;
Bartlett et al., 2021; Obermeyer et al., 2019...)

Algorithms in worker recruitment
1 Algorithmic decision tools in employees selection (Hoffman et

al., 2018; Li et al., 2020)
2 Algorithms design of resume search engines (Chen et al., 2018)
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Summary

An algorithm audit study of job recommendation algorithms
1 widespread use, but almost no attention among labor studies.
2 workers cannot apply to jobs they don’t see.

Key findings:
1 12.3 percent of recommended jobs are seen only by (identical)

male or female resumes
2 Only-to-male recommendations offer modestly higher wages

and demand more experience
3 Recommended jobs strongly reinforce common gender

stereotypes

Driven by three processes:
1 content-based matching (gendered words in the job ad match

the resume)
2 item-based collaborative filtering (based on application history)
3 hiring agents’ reactions to previous male and female application



Motivation Experiment Results Mechanisms

Thank you

s.zhang@northeastern.edu

https://www.shuo-zhang.com/
https://github.com/shuo-zhang-ucsb
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