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affects research progress 
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Academic workforce https://en.wikipedia.org/wiki/Solvay_Conference
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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 

MIT
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UC Berkeley

Carnegie Mellon

Cornell

Washington

Caltech

Harvard

Yale
Princeton

Computer science faculty hiring network;  
http://tuvalu.santafe.edu/~aaronc/facultyhiring/



Quantifying prestige
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Many rankings exist: 

U.S. News & World Report, National Research 
Council, Princeton Review [U.S.] …  

But they often describe the inputs to the 
system, or don’t reflect what universities truly 
think of each other. 

Let’s construct a ranking based on revealed 
university preferences through hiring. 

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



Quantifying prestige
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Compute an average Minimum Violation 
Rank (MVR) to find an order of nodes 
(universities) that minimizes “upsets.” 

Select permutation (a ranking) π that 
minimizes the number of “rank violations”:  
edges (u, v) where πv < πu 

Higher-ranked universities have greater 
placement power.

Science Advances 1(1), e1400005 (2015)



Aside: Application of prestige
We can use these rankings to generate 
predictions for individuals and the system. 

Consider the annual matching process of 
candidates to openings. 

Each year t, has {ut} candidate “stubs” and {v}t  
opening “stubs.”  

Given a pair (ui, v), the probability of matching 
depends on that pair’s features x[ui, v]. 
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Aside: Application of prestige
We can use these rankings to generate 
predictions for individuals and the system. 

Consider the annual matching process of 
candidates to openings. 

Each year t, has {ut} candidate “stubs” and {v}t  
opening “stubs.”  

Given a pair (ui, v), the probability of matching 
depends on that pair’s features x[ui, v]. 

The most important modeling features are 
differences in prestige and productivity. 

Proc. 25th Int'l World Wide Web Conf. (2016)

Ra
nk

dif
fe

re
nc

e
+ 

Pr
od

uc
tiv

ity
+ 

Ra
nk

 o
f

hir
ing

 in
st.

+ 
Po

std
oc

ex
pe

rie
nc

e
+ 

Ge
og

ra
ph

y

+ 
Ge

nd
er

-10%

-15%

-20%

-25%

-30%

-35%

-40%

-45%Er
ro

r r
ed

uc
tio

n 
re

la
tiv

e 
to

 b
as

el
in

e

-25.4%

*

-27.4%

*

-28.0% -27.9%

*

-28.7% -28.5%



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

http://danlarremore.com/faculty/   
Explore the data for History, CS, Business

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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Shape of the  
faculty hiring network

Universities in the core are 
(obviously) very close to all 
other core universities. 

Next: core position enables 
substantial influence over 
research agendas, research 
communities, and 
departmental norms 
throughout a discipline.

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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• 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?
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UC Berkeley

Carnegie Mellon

Cornell

Washington

Caltech

Harvard

Yale
Princeton

Shape of the  
faculty hiring network



Goals for this talk: 

1. Quantifying prestige in academia 
2. Identify a structural mechanism for how prestige 

affects research progress 
3. Discuss implications
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Science is a meritocracy… right?
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Some scientists and institutions are far more 
influential than others

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

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

Sociol. Educ. 375-397 (1971) 

Critical Inquiry (2017)

Proc. Natl. Acad. Sci. U.S.A 111(43) 15316-15321(2014)Science 159.3810, 56-63 (1968)



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
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Faculty hiring as  
a mechanism
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Proc. 11th Conf. on Web and Social Media (2017)
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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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Sci. Adv. 1(1), e1400005, 2015.

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

Science Advances 1(1), e1400005, 2015.

Proc. 25th Int'l World Wide Web Conf. (WWW), (2016)

Data
Education & employment for 4,388 faculty from 
205 U.S. and Canadian CS departments 
employed between 2011-2012 
- Institution (node) u with unique prestige π 
- Edge (u, v) represents a single PhD candidate 
from u who got an assistant faculty position at v 

Over 2M publication records for tenure-track 
faculty. 

- Title, author list, venue, and date 
- Matched with employment start dates
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For each department that has adopted a research idea, either: 
 

(a) the department hired a scientist who works on that idea [hiring], or 
(b) some scientist at the department begins working on the idea [non-hiring]  

Test: choose 3 research topics and evaluate the fraction of times those  
topics spread via (a) in real life, compared to the expected fraction under (b) 

1970 2011

(B)(A) Idea X adopted by hiring
Someone who works on the idea

was hired by the department.

Idea X adopted not by hiring
Someone already in the department

started working on the idea.

1970 2011

Time employed by department Publication on Idea X

R1: Are research ideas carried by faculty hiring?
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Test: choose five research topics and evaluate the fraction of times those  
topics spread via (A) in real life, compared to the expected fraction under a 
permutation of publication titles  
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Test: choose five research topics and evaluate the fraction of times those  
topics spread via (A) in real life, compared to the expected fraction under a 
permutation of publication titles  

Recover 241 spreading events for the five topics, each affecting between 
11-58% of departments 

• 88 (37%) of these happen by way of hiring 
• 71 (81%) of those, move via from high to low prestige universities

R1: Are research ideas carried by faculty hiring?



Test: choose five research topics and evaluate the fraction of times those  
topics spread via (A) in real life, compared to the expected fraction under a 
permutation of publication titles  

Faculty hiring acts as a mechanism for the spread of ideas, with differential 
effects by topic, across the computer science community

Research Areas

topic modeling ✅

incremental computing ✅

quantum computation ✅

mechanism design ✅

deep learning ❌
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To simulate the diffusion of ideas, use a Susceptible-Infected (SI) model. 

We seed an epidemic at a single university with unique prestige π (network 
location), varying the transmissibility p (quality of an idea). Measure the fraction 

of universities which have adopted the idea at the end.

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

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

Remember: Core-periphery position changes with prestige

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



High Prestige (π = 2.23) Medium Prestige (π = 68.17) Low Prestige (π = 130.66)

Explore more simulations 
https://pikawolfy.github.io/epistemicInequality/

R2: Does the structure of the faculty hiring 
network affect the spread of ideas?
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Average of 10K simulations 
originating from u with 
particular quality p
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Increasing Prestige

“Meritocracy”*

* Assuming independence between quality of idea and origin; https://en.wikipedia.org/wiki/Meritocracy#Etymology
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Good ideas spread more 
easily from high-prestige 
universities
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Great ideas can spread 
regardless of starting place
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network affect the spread of ideas?

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



Aside: What about other mechanisms?
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Allowing a single jump to a disconnected node. 
Transmission probability is held constant at 0.1
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R2: Does the structure of the faculty hiring 
network affect the spread of ideas?

Good ideas can spread further and faster  
from prestigious universities, but  

great ideas can spread from any university. 

So what?



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

Increasing Prestige

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

Good ideas can spread further and faster  
from prestigious universities, but  

great ideas can spread from any university. 

So what?



Goals for this talk: 

1. Quantifying prestige in academia 
2. Identify a structural mechanism for how prestige 

affects research progress 
3. Discuss implications



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). 

Systems which incentivize a large quantity of incremental ideas will tend promote the visibility of prestigious 
researchers. 

Thought experiments: What if hiring was random? What if the lowest ranked universities chose first? What 
other non-meritocratic mechanisms might be at play? Could we validate these findings empirically?

Conclusions

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)
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