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The differential impact of Al

Exp. Job Impact
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Small cities face greater impact from automation, J. of the Royal Soc. Interface (2018)
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Constructing the Skillscape

Occupations Skills
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Constructing the Skillscape  The product Space =
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Unpacking the polarization of workplace skills

Mental Cognitive  Technical Work output
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Skill polarization explains occupational
polarization

Chief Executive ($166Kk)

Chiropractor ($80k)

Taxi Driver ($23k)

onet(J, s)
seC

3\ “\‘a cognitive; =
onet(j, s)
seS

Pearson Correlation: 0.417 (p<10-26)

Unpacking the polarization of workplace skills, Science Advances (2018)
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Skill polarization and economic well-
bei n g New York, NY ($67k)

Detroit, Ml ($52k)

Yuma, AZ ($41k)

onet(j, s)
seC

cognitive; = o)
onet(7, s

sesS

Pearson Correlation: 0.254 (p<10-4)

Unpacking the polarization of workplace skills, Science Advances (2018)
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Skill polarization and career mobility
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Unpacking the polarization of workplace skills, Science Advances (2018)
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Explaining low- and high-skill employment
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Unpacking the polarization of workplace skills, Science Advances (2018)
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COnneCting OccupatiOnS onet(i,s)/ Z onet (i, s")

Tca(i S) __ s’'eSkills
axi Driver Z onet(i',s)/ Z onet(i', s")
v/ eJobs s'e€Skills,3’€Jobs
Srogrammer I(i.s) = 1 if rca(z,s) > 1,
0 otherwise.
I(z,5) +1 (J,S)
Mathematician skillsim(i, j) = ) = ws

seSkulls
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Connecting Occupations
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Total Skill Similarity(z) =
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Connecting urban workforces

Chicago, IL

Orlando, FL

Chicago-Orlando
Employment Overlap
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Connecting urban workforces

Boston, MA

Boston-Napa
Employment Overlap

] | - JJ - (C, + Cp
Co = |-y L(a,7),-..]icTobs job tightness(a, b) = ( <(JJ> )
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Connecting skills to spatial mobility

Two Types of Intercity Mobility:

Enplaned Passengers Migration
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Connecting skills to spatial mobility
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Connecting skills to spatial mobility

Dependent Variable: log,,(enplaned passengersa’b)

Variable Model 1 Model 2 Model 3 Model 4  Model 5
Weighted Job Tightness 0.867""* 0.815*** 0.841***
Log Employment 0.560***  0.085***  0.203***  0.091"**

Log Distance 0.095***  0.016**  0.097*** 0.013*
Characteristic Job Overlap 0.585***  —0.035***

R? 0.752 0.330 0.757 0.545 0.757

adj. R? 0.752 0.330 0.757 0.545 0.757

DPval < O°1*7 Pval < 001**7 Poval < 0.001™**

Dependent Variable: log,q(migration, ;)

Variable Model 1  Model 2 Model 3 Model 4 Model 5
Weighted Job Tightness 0.520%** 0.548%** 0.631%**
Log Employment 0.404*** 0.114*** 0.155%** 0.132%**
Log Distance —0.306***  —0.395"** —0.357"** —0.395**"
Characteristic Job Overlap (.49 7*** _0.105%**
R? 0.271 0.225 0.427 0.340 0.429
adj. R? 0.271 0.225 0.427 0.339 0.429

Doal < 0.17%) pyar < 0.017%, pyar < 0.0017%
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Explaining Job Tightness
tightness(Chicago, New York) = 0.98 tightness(Chicago, Indianapolis) = 0.81

ATightness = 0.172
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coaches and scouts arbe?s PHIE P A Training & Teachlng Others
food and tobacco roastlng ublic address system and : o 0.00 - ed to High_Places
probation officers and co.. axi drivers and Chauffeu.. ' mpartance of Repeating Same Tasks
~agricultural and food sci.. pressers, textile, garmen.. Therap %( Eounsell
industrial machinery mech... motion picture prOJectlon C —0.05 -
construction managers oral and maxillofacial su.. O ' Reading Comprehension
grinding, Ia?fplng oJo ||sh blcycllehre||3ah|reriI . 4:_;
air traffic controllers mental health and su stan chi : A : -
first-line sUpervisors of.. career/technical educatlo o —0.10- Establishing & Maintaining Interpersonal Relationships
respiratory therapists architectural and civil d.. F- Assisting & Caring for Others
computer network architec.. costume attendants 4+
cardiovascular technologi... slaughterers and meat pac.. C —(0.15-
motorcycle mechanics| helpers--roofers O Parf na Administrative Activiti
coin, vending, and amusem...] social science research a.. @ errorming Administrative ACtVILIES
nonfarm animal caretakers special education teacher... —0.20- Speaking
prepress technicians and . textile cutting machine s.. - — | | | |
camera operators, televis.. social and human service . 0 50 100 150 200
—0.04 —0.03 —0.02 —0.0l 0.00 0.0l 0.02 0.03 0.04 Index
Contribution to Difference
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Unifying Perspectives
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Unifying Perspectives
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Unifying Perspectives

Machine
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The structural resilience of urban labor markets

Densely-Connected
Labor Force

Beveridge Curve
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The structural resilience of urban labor markets

e Jianxi Gao, Baruch Barzel, & Alberto-
Laszlo Barabasi. Universal resilience 0.70
patterns in complex networks. Nature

(2016)

Pearson p= — 0.66 (p,, < 1078)

e Occupations -> animals,

Exp. Automation Impact
o
U1
U1

skills -> plants, 0.50
cities -> ecosystems 0as| &
-
. exp. impact from automation strongly  °“035 036 037 038 039 040 041
correlates with structural resilience g

Pearson: -0.86 without outliers
measure from ecology
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Fellow Laborers (1o name a few):

Lijun Sun lyad Rahwan

Esteban Moro

Manuel Cebrian & César Hidalgo

Alex Rutherford

Ahmad

Hyejin Youn Alabdulkareem

Inho Hong

Erik

. Daniel Rock
Brynjolfsson

Dashun Wang
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Skill polarization and education

uolyeodnp3 o}
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i0-cognitive
skills

Soc

Unpacking the polarization of workplace skills, Science Advances (2018)
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Skill polarization and Education
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Explaining Job Tightness

20 Least Tight City Pairs vs. 20 Most Tight City Pairs

ATightness = 0.309
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Cities race with the machines

Telemarketer
O 1010_ — S —
caSh|€r | Job Cluster: g
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\o = (e o Green: 1.075
Halrdresser Cook £ 10°]. . oo oore
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Small cities face greater impact from automation, J. of the Royal Soc. Interface (2018)
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Skill polarization and economic well- New York, NY

($67K)

being

Chief Executive ($166k)

1.0 Pearson Correlation p=0.417 (p,. < 10 "-’*’_}
0.9t
=z 07
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;' 06 ! 0.75 T T T O T T
) 0.74}
| 0.73}
0.4 — S i
104 105 .é) 072
Annual Wage ($) = 0.71¢
. ~
Dlshwasherv($18k) S 0.70¢
© 0.69¢}
0.68 o Detroit, Ml
0.67 0© Total Employment. ($52k)
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Median Household Income ($1000)
onet(7, Yuma, AZ
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. seC
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