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Academic workforce
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What makes some research more visible?

https://pxhere.com/en/photo/950021


Who becomes tenure-track faculty? 



Outline: 
1. Career trajectories and university prestige 
2. Institutional prestige shapes scholarship 
3. Socioeconomic status shapes academic careers  
4. Discuss implications
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Faculty hiring networks
Each directed edge u → v   
PhD from u → faculty at v 

[US academia: big, mobile, self-contained, 
competitive] 

Dramatic inequality in PhD production 
[80/20 rule holds] 

Common large-scale structure: influential, 
well-connected core 

Small percentage of edges are self-loops 
[8% in CS] 

Assumption: reveals collective preferences. 
Hiring committees want to hire the best 
candidates 
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Computer science faculty hiring network;  
http://tuvalu.santafe.edu/~aaronc/facultyhiring/



Help! What am I looking at? [Open tutorial in new window]Show faculty hiring network from:    

         Read the OpenAccess paper on Science Advances here.       |       Read Aaron Clauset's companion page or download the data here
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Features of hierarchy

90% of hiring movement 
is “down” the hierarchy

< 7% of faculty have PhD  
from lower 75% of universities

median change for women 
~3 ranks worse than men

systematic

steep

biased



Core-periphery position changes with rank

What are the implications?
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• Large inequalities in placement  
power  

• Faculty flow out of core, into 
periphery 

• Modest fraction stays inside core 
• Small fraction flows “upstream” 
• Prestige describes influence via 

individuals placement 
• Next: How does prestige affect 

science as a system? How does 
SES shape researcher prestige?
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Shape of the faculty hiring network



Outline: 
1. Career trajectories and university prestige 
2. Institutional prestige shapes scholarship 
3. Socioeconomic status shapes academic careers  
4. Discuss implications



https://pxhere.com/en/photo/950021 (CC 2.0)

Visibility of research

https://pxhere.com/en/photo/950021


https://pxhere.com/en/photo/950021 (CC 2.0)

Visibility of research

Am. J. Soc. 76(2), 286-306 (1970)

Am. Soc. Rev. 55, 469-478 (1990)

Sociol. Educ. 375-397 
Science 159.3810, 56-63 (1968)

https://pxhere.com/en/photo/950021


Three explanations

https://www.olympic.org/news/1932-the-podium-makes-its-olympic-debut

(1) genuine differences in merit 
(2) non-meritocratic social 

processes 
(3) non-meritocratic structural 

factors

https://www.olympic.org/news/1932-the-podium-makes-its-olympic-debut
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Faculty hiring as  
a mechanism
R1: Are research ideas carried  
by faculty hiring? 

R2: Does the structure of the 
faculty hiring network affect the 
spread of ideas?



R1: Are research ideas carried  
by faculty hiring? 

R2: Does the structure of the 
faculty hiring network affect the 
spread of ideas?

W. Lamb, J. Wheeler, A. Pais, R. Feynman, H. Feshbach, J. Schwinger 

Earliest published Feynman Diagram

Faculty hiring as  
a mechanism



American Scientist 55, 156-165 (2005)

R1: Are research ideas carried  
by faculty hiring? (Yes.) 

R2: Does the structure of the 
faculty hiring network affect the 
spread of ideas?

Proc. 11th Conf. on Web and Social Media (2017)

W. Lamb, J. Wheeler, A. Pais, R. Feynman, H. Feshbach, J. Schwinger 

Earliest published Feynman Diagram

Faculty hiring as  
a mechanism



American Scientist 55, 156-165 (2005)

R1: Are research ideas carried  
by faculty hiring? 

R2: Does the structure of the 
faculty hiring network affect the 
spread of ideas?
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Harvard

Yale
Princeton

Sci. Adv. 1(1), e1400005, 2015.

Proc. 11th Conf. on Web and Social Media (2017)

Faculty hiring as  
a mechanism



Seed an epidemic at a university 
with unique prestige π, varying the 
transmissibility p (quality of an idea)  

Quality of idea relates to how many 
nodes will adopt an idea (on 
average) 

Measure the fraction of universities 
which adopted the idea 

Does the structure of the faculty hiring network 
affect the spread of ideas?

MIT

Stanford

UC Berkeley

Carnegie Mellon

Cornell

Washington

Caltech

Harvard

Yale
Princeton



To simulate the diffusion of ideas, use a Susceptible-Infected (S I) model. 

Core-periphery position changes with prestige

Does the structure of the faculty hiring network 
affect the spread of ideas?



Fr
ac

tio
n 

of
 N

et
w

or
k 

In
fe

ct
ed

0 50 100 150
University Prestige, (π)

0.0

0.2

0.4

0.6

0.8

1.0

University Prestige (π) 

Increasing Prestige



0 50 100 150
University Prestige, (π)

0.0

0.2

0.4

0.6

0.8

1.0

0 50 100 150
University Prestige, (π)

0.0

0.2

0.4

0.6

0.8

1.0
Fr

ac
tio

n 
of

 N
et

w
or

k 
In

fe
ct

ed

University Prestige (π) 

Increasing Prestige

Average of 10K 
simulations originating 
from u with particular 
quality p
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Assuming quality of  
ideas and their origins  
are independent
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Poor quality ideas spread 
more easily from high-
prestige universities
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Great ideas can spread 
regardless of starting place
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We may lose medium quality  
research ideas because the  
system structurally disallows  
their spread
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Aside: What about other fields?

Gini coefficient for history is 0.72, business is 0.62, and computer science is 0.69.

History Business



Outline: 
1. Career trajectories and university prestige 
2. Institutional prestige shapes scholarship 
3. Socioeconomic status shapes academic careers  
4. Discuss implications



Who becomes tenure-track faculty? 



Who becomes tenure-track faculty? 



Measuring SES  
among faculty

Data: Survey responses from tenure-track faculty in Anthropology, Biology, 
Business, CS, History, Physics / Astronomy, Psychology, and Sociology 
across U.S. 

Information about professors’ parents’ education levels (N = 7218; 90.2%), 
and zip code of where they grew up (N = 4807; 60.0%).

Preprint: https://osf.io/preprints/socarxiv/6wjxchttps://osf.io/preprints/socarxiv/6wjxc



Income: Linked respondent provided ZIP with average AGI from IRS 
(1998-2018) in the year closest to when they grew up. Adjusted for 
inflation.


Education: Respondent provided: What was your parents’ highest levels 
of education? Benchmarks come from the Census Bureau and NSF SED.

Methods

https://www.irs.gov/statistics/soi-tax-stats-individual-income-tax-statistics-zip-code-data-soi
https://www.census.gov/data/tables/2018/demo/education-attainment/cps-detailed-tables.html
https://ncses.nsf.gov/pubs/nsf20301/data-tables


Parental education

Percentages of faculty by their parents’ highest held degree, compared to the closest available data on educational 
attainment of the U.S. adult population when faculty were born and the education levels of the parents of doctoral 
recipients when faculty started their tenure-track job. 



Percentages of faculty by their parents’ highest held degree, compared to the closest available data on educational 
attainment of the U.S. adult population when faculty were born and the education levels of the parents of doctoral 
recipients when faculty started their tenure-track job. 

39%  
first-gen

12% PhD 
parents

Parental education



Percentages of faculty by their parents’ highest held degree, compared to the closest available data on educational 
attainment of the U.S. adult population when faculty were born and the education levels of the parents of doctoral 
recipients when faculty started their tenure-track job. 

Parental education



Percentages of faculty by their parents’ highest held degree, compared to the closest available data on educational 
attainment of the U.S. adult population when faculty were born and the education levels of the parents of doctoral 
recipients when faculty started their tenure-track job. 

29%  
first-gen

22% PhD 
parents

Parental education



Percentages of faculty by their parents’ highest held degree, compared to the closest available data on educational 
attainment of the U.S. adult population when faculty were born and the education levels of the parents of doctoral 
recipients when faculty started their tenure-track job. 

Parental education



Percentages of faculty by their parents’ highest held degree, compared to the closest available data on educational 
attainment of the U.S. adult population when faculty were born and the education levels of the parents of doctoral 
recipients when faculty started their tenure-track job. 

Blue: highest  
Pink: lowest

Parental education



Amount of support parents provided for academic careers on a scale of 1 (None at all) to 5 (A lot), stratified by faculty 
members’ parents’ highest education levels.  

Parents’ Highest  
Level of Education

Parental education and career support

 HS

< College

College

Masters

Doctorate

11.5% 13.5%

11.0%

20.2%

17.2%

19.1%

14.6%

19.7%

24.0%

22.6%

25.0%

17.0%

35.1%

42.1%

43.9%

50.4%

68.3%

1: None 2 3 4 5: A lot
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Average income distribution estimated using faculty members’ childhood ZIP codes (green), compared with the 
income distribution across the 1998 U.S. population (black).   
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Aside: Isn’t this to  
be expected?

Probably.



“It’s a Decent Bet That Our Children Will Be Professors Too” Jonsson, Grusky, Di Carlo, Pollak (2009)

Aside: Isn’t this to  
be expected?
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The relationship between the current institutional ranking of faculty and whether they have a parent with a PhD. Lines 
show the relationship for faculty born in different time periods.  
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Percentage of faculty with at least one parent holding a PhD, stratified by prestige of the faculty’s current institution. 
Green upward arrows describe faculty at top 20% of institutions by USNWR or NRC ranking, and downward arrows 
the bottom 20% of ranked institutions. The black line describes the average proportion of faculty with PhD parents. 

Relationship between prestige and SES



Linear regression of current 
institutional prestige as a function of 
neighborhood, estimated income, 
and parents’ highest education.

Relationship between prestige and SES



Relationship between prestige and SES

Linear regression of current 
institutional prestige as a function of 
neighborhood, estimated income, 
and parents’ highest education.



Outline: 
1. Career trajectories and university prestige 
2. Institutional prestige shapes scholarship 
3. Socioeconomic status shapes academic careers  
4. Discuss implications



Academic workforce

https://en.wikipedia.org/wiki/Solvay_Conference



Who becomes  
faculty? 

What influences 
their visibility?



Ideas spread in academia via faculty hiring. The structure of this 
network can privilege elite institutions. 

Caveats: Model assumes quality is independent of institution and 
hiring decisions. 

To mitigate this, we could try to remove signals of prestige from our 
evaluations of quality (e.g., double-blind review).http://blog.mrtz.org/2014/12/15/the-nips-experiment.html

https://dl.acm.org/citation.cfm?doid=3229066.3208157

Proc. Natl. Acad. Sci. U.S.A. (2017)

Implications



What should we do?

Implications
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Faculty are 2X more likely to have a PhD 
parent than PhD recipients.  

Current placement correlates with having 
PhD parents. 

Caveats: This study doesn’t speak to 
barriers once individuals become faculty.

Journal of Higher Education 9:61 (2020) Conf. on Fairness, Accountability, Transparency (2020)



Thanks! 
Collaborators: Dimitrios Economou, Samuel Way, 
Aaron Clauset, Daniel Larremore, McKenzie Mae 
Weller, Mirta Galesic, Nick LaBerge 

Science Advances 1(1), e1400005 (2015)

EPJ Data Science 7:40 (2018)

https://osf.io/preprints/socarxiv/6wjxc

Email: allison.morgan@colorado.edu 
Twitter: @alliecmorgan


