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Many industries are structured hierarchically

• business
• medicine
• law
• politics
• academia
• education
• journalism
• entertainment

Hierarchy: academic clinical medicine
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“Leaky Pipeline” Model

Shaw & Stanton (2012)



“Time to Parity” Model
Holman et al. (2018)
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Is gender parity inevitable?
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Build a minimal model
Fact 1
People self-segregate 
(called “homophily”)



Build a minimal model
Fact 2
Bias by hiring
committees exists



Build a minimal model

Both bias and homophily
impact the ascension of
people through
professional hierarchies
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probability that man applies for promotion: 50%
probability that woman applies for promotion: 25%

group granted a promotion
(20% women)

HOMOPHILY

probability that man is promoted: 67%
probability that woman is promoted: 50%BIAS
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Model 
behavior: 
no bias and 
no homophily
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Model 
behavior: 
effect of 
bias



Model 
behavior: 
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Model 
behavior: 
effect of 
homophily
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What does the model 
say about the real world?



Data
• Academic Psychology
• Academic Math & Statistics
• Academic Computer Science
• Academic Engineering 
• Academic Chemistry
• Academic Physics
• Academic Biology
• Academic Physical Sciences
• Academic Clinical Medicine
• Academic Scientific Medicine
• Academic English

• Academic Languages
• Engineering Practice
• Journalism Practice
• Medical Practice
• Nursing Practice
• Law Practice
• K-12 Education
• Politics
• Business
• Film
• Orchestras
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bias against 
women
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for women
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Future steps
allow bias and homophily to vary incorporate gender differences

extend to race/ethnicity
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Racial bias and homophily

Laurie Balstad
St. Olaf College



Racial bias and homophily
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Modeling bias and homophily
Bias Homophily

Definition: the fraction of those promoted 
who are women if the applicant pool is 
evenly split by gender

Definition: the sensitivity of potential 
applicants to demographic deviations from 
their current position
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xj fraction of women in the jth level
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Model 
behavior: 
both bias and 
homophily
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