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Everybody Dance Now (arXiv:1808.07371)

https://arxiv.org/abs/1808.07371
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Engineers & Drones

Skill biased technological change

Surgeons & Robotics

Bank Tellers & ATMs
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A framework for skills, labor, and cities

Frank et al., PNAS (2019)
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The structure of workplace skills

Science Advances (2018)
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Unpacking the polarization of workplace skills

Science Advances (2018)
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Skill polarization explains occupational 
polarization

Dishwasher ($18k)

Taxi Driver ($23k)

Chiropractor ($80k)

Chief Executive ($166k)

Increasing annual wages
cognitivej =

X

s2C

onet(j, s)

X

s2S

onet(j, s)

Science Advances (2018)
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Yuma, AZ ($41k)

Detroit, MI ($52k)

New York, NY ($67k)

Increasing median household income

(also population)

Skill polarization explains urban 
polarization

Science Advances (2018)

cognitivej =

X

s2C

onet(j, s)

X

s2S

onet(j, s)
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The “hollowing of the middle class”

Explaining low- and high-skill employment

Science Advances (2018)
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Skill polarization and career mobility
Waitstaff Bartender 

Mechanics  
Supervisor 

Mechanical Tool  
Setter

Retail  
Supervisor 

Sales Engineer

Low Cognitive Skill 

Mid Cognitive Skill 

High Cognitive Skill 
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The structure of occupations
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Skill similarity predicts worker mobility
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Bus Driver
Bartender

Dancer
Cook

Carpenter
Car Mechanic

Security Guard
Janitor

Lawyer
Mathematician

Software  
Developer
Surgeon

Microbiologist
Chief Executive

Statistician

The polarized structure of occupations
Example Job Titles:

�16
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Frank et al., PNAS (2019)
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Houston, TX 
(N=317)
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Overlap Network

(N=125)

(N=23)

Boston, MA 
(N=311)

Madera, CA 
(N=103)

Projecting cities onto the job network
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Dependent Variable: Flight Passengers Dependent Variable: Migration

Skills determine spatial mobility

tightness(c, c0) =
X

j,j02J2

skillsim(j, j0) ·
�
I(c, j) + I(c0, j)

�

2 ·
X

i,i02J2

skillsim(i, i0)

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

Overlap Tightness
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MEASURING SKILL DEMAND
structured representative survey
(e.g. per job title, O*NET)
microscropic skill perturbations
(e.g. patent data)
unstructured real-time skills data
(e.g. per worker or employer, 
online job postings and resumes)

Job Connectivity &
Career Mobility

Workplace Skill
Dependencies

INTRA-CITY MODELING

Forecast 
Employment
Trends

Policy
Insight

Worker-
Career
Insight

A

B

OutputInput

D

REGIONAL / URBAN 
LABOR DEPENDENCIES

employment distribution
location-specific career data
longitudinal employment trends

INTER-CITY MODELING

DATA
ASSIMILATION

C

Frank et al., PNAS (2019)
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• Can retraining programs 
be more efficient?  

• Which workplace 
activities will be 
automated? 

• What creates economic 
resilience in cities? 

• How can firms maximize 
returns on investment in 
technology?


